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ABSTRACT: COLLABORATIVE RESEARCH
 

SUPPORT PROGRAN ON INTAKE AND FUNCTION
 

This research aims to advance understanding of the complex
 

relationships between food intake and human functioning in ways that are
 
likely to provide a sound basis for policy formulation. A combination of
 

nutritional, biomedical and social science approaches are utilized in
 

conceptualization, data collection, and analyses. This research will
 

investigate in a systematic and quantitative manner the relationships
 

between a range of energy intakes (from moderately deficient to adequate)
 
and specified functions: disease, reproduction, physical activity,
 

cognition and social development. The program's concern extends also to
 
societal functions, viewing food deprivation both as an independent and
 

dependent variable.
 

The research plan fnr each project involves an initial survey from
 
which a population of at least 200 households will be selected for an
 

intensive naturalistic study. Several methods of determining energy
 

intake and food patterns are proposed. hithin the household, the mother
infant dyad is selected for particular study.
 

The initial CRSP is to include proje:ts located in Mexico (University
 

of Connecticut), Kenya (University of California, Berkeley/Los Angeles)
 

and Egypt (Purdue/University of Arizona/Lniversity of Kansas). Other
 

projects are to be phased in over 2-4 years. Each project will require
 
3 to 5 years for completion. A managing institution is to be selected;
 

that institution will provide for scientific program management and
 

distribute funds to projects.
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PART I
 

COLLABORATIVE RESEARCH PROGRAM ON INTAKE AND FUNCTION:
 
OVERVIEW OF THE PLANNING PHASE AND PROGRAM RECOMMENDATIONS
 

A. Introduction
 

B. Prcis: Guidelines for Research on 
Intake and Function
 



PART I. OVERVIEW OF THE PLANNING PHASE AND PROGRAM RECOMMENDATIONS
 

. A.
 
1. 	Background
 

The National Academy of Sciences was asked by the President in 1974 to
 

address the issue of what the research community could do to alleviate the
 

pervasive problem of world malnutrition. A number of expert groups were
 

impanelled by the NAS with human nutrition research priorities being the
 

focus of Study Team Nine of the World Food and Nutrition Study. Further
 

Academy review of the documentation developed by all of the study teams
 

resulted in the assignment of first priority to investigating the functional
 

significance of nutrition status, i.e.,"...the degree to which a given intake
 

maintains, enhances, or inhibits an individual's functional performance
 

(activity, growth, resistance to disease, and so forth)...".'2 The topmost
 

ranking given to the relationship of intake and function (among 22 priority
 

research areas identified) reflects the consensus view that malnutrition
 

affects human capacities and behaviors in ways inimical to societal
 

development.
 

Study Team 9 recommended that "Determining energy needs and the effects
 

of substandard intakes of energy should receive priority. On a worldwide
 

basis, inadequate intake of energy because of inadequate intake of food
 

appears to rank ahead of all other types of malnutrition." Noting that
 

"...the number of people who suffer from moderate malnutrition...is imnensely
 

larger than the number of people visibly affected," the team emphasized a 

"...need to know the implications of the lesser grades of undernutrition and 

'2overnutrition." Thus the scope of the research was established to be a
 

study of the functional consequences of mild-to-moderate deficits (or
 

excesses) of food energy intake.
 

At the request of the U.S. Agency for International Development (USAIL),
 

the 	Committee on International Nutrition Programs of the Food and Nutrition 

Board, National Research Council, convened a workshop July 18-21, 1977, to 

consider research leading to a functional definition of nutritional status. 

The participants concluded that the research was feasible and identified 

five major functional areas to be investigated: disease response, reproductive 

competence, work output, cognitive function and social and behavioral function.3 



To identify specific research areas and to establish a collaborative
 

research program, the University of California, Berkeley, was awarded a
 

planning grant by USAID in 1978. An explanation of the research areas, the
 

development of the collaborative program, and recommendations for develop

ment of the CRSP follow at length in Parts II, III, and IV. Part V descrilbes
 

the scientific and fiscal management necessary to ensure successful progress
 

and completion of this CRSP. A summary of Parts II through V is included
 

below and a chronology of planning activities appears as Appendix 1-1.
 

2. 	Planning the Research Strategy (Part II) 

In order to determine the state of knowledge concerning the way that 

graded levels of marginal food/energy intake affect an individual's ability 

to function in society, multi-disciplinary workshops were organized to 

include scientific investigators from developing and developed countries. 

To facilitate discussion, each workshop dealt with one of five functional 

areas: disease; reproduction; activity/work; cognitive and sensorimotor 

competency; social and societal competency. Two background papers were 

solicited for each area, one from a biological and one from a social science 

perspective.These were to discuss the state of the art and suggest research 

approaches to serve as the basis of discussion in the workshops. About 

80 scientists participated in these workshops that provided scientific under

pinning of the CRSP. 

The workshop and background papers on disease response discu!ssed the
 

established relationship between malnutrition and disease and the immuir
 

respolnse, capacity. Objectives of future research should be: 1) to develo 

a fluCt'onal classification of nutritional ;tatus vs. expression of dica' ,; 

2) to determine the relationship of nutritionial status and viulnerahiliyto 

or expression of disease; 3) to identify the specific contributi on of total 

food intake to nutritional status in the presence of prevailing disea!(. 

patterns; 4) to establish the validity of linkages In the total sy,;tem of 

food intake and disease, 

The work shop and papers oil reprodtict ion discus.sed ht lack of prv, 

Sinapgte, bet been nit rit ion and reptodutct ion. Intermediate behliavioi-al v:iri 

able. -irv sirriific,int det ermir it-, (ifferti lity. The most critical r, 

* CAerch nhouild r.to define: 1) the relationship between maternal nutriti on 

and ltctat lolo; 2) the relat ionship of weight gain pat t erns dturing pregniinuv 

to prliaeginky mt!coroe; 3) the t lming and characteri stics of hlman mrlilk 



supplements (weaning foods) with respect to lactation and child health;. 4) the significance of birth weight; 5) the relationship between pregnancy/ 

lactation and maternal nutrition/reproductive status; 6) the effect of
 

family planning on lactation and maternal and infant health.
 

The workshop and papers on activity and work performance discussed the
 

lack of knowledge concerning the relation of intake and activity. The inter

vcnJng variable of body energy stores confounds the linkage so that long

term effects of moderate malnutrition may have more serious societal con

sequences than short-term effects. Research objectives should include:
 

1) relating individual food/energy intake to utilization of time, choice of
 

activities, capacity for physical work, quality of performance, and work
 

output; 2) determining the levels of energy intake required for individuals
 

to perform particular activities; 3) investigating the extent to which
 

childhood malnutrition affects adult work capacity and fitness; 4) relating
 

performance capacity level to physical activity and work output; 5) differ

entiating activity patterns at various energy intake levels and determining
 

the consequences of these patterns for the individual, the family, and the
 

community. 

The workshops and papers on cognitive development and 3ocial competence 

discussed evidence for a synergistic effect between social-environmental fac

tors and moderate malnutrition which may alter cognitive function. Ihe effeccts 

of any of the three are difficult to separate since any one effect does not 

operate independently. Priority research objectives include: 1) inves.tigating 

the ways that biological and social-environmental factors interact synergis

tically to alter cognitive functioning; 2) defining the aspects of and r-ch

anisms by which intelle tual competency Is affected by undernutrition; 3) dt,

termining how the adverse consequences of (1) can be prevented or ameliorated; 

4) Investigating the social interactions, behavioral adaptation and assumed 

responsibilities of childreti and adults in the face of undernutrition or 

uncertain stores of food; 5) relating food Intake to women's social competence 

both as Individuals and as a group. 

A %ixth workshop was held to evaluate the recommendation% of tht five 

previou,, workshops with respect to feasibility of %tudier; in a It. Ve lu pllc 

country (l [X1). Sevten expi eri.Nced foreign invet ig at vr., at I elided t hiW,, 

shop, a% did st:ff member- fron t he World health Organt.tion and t ). 



Food and Agricultural Organization of the United Nations. The report 'f this
 

meeting, a document entitled "Precis: Collaborative Research SuppuiL Program
 

on Intake and Function," appears in full as section Bbelow. The Pr6cis,
 

which emphasized the LDC viewpoint, became the guideline for proposals to be 

considered for this CRSP. It made the following points: 1) the unit of stud)'
 

is the household; 2) the mother--child dyad is the focal point; 3) food intake
 

is represented by energy (calorie) intake encompassing a range of habitual
 

mildly-to-moderately restricted energy intakes; 4) data produced should be
 

generalizable to nutrition problems in LDC's, not country-specific; 5) certain
 

core research determinants are common to all projects; 6) food intake is the
 

independent variable; 7) nutritional status measurement is an explicative
 

intermediary variable; 8) salected communities should be stable with low
 

migration rate; 9) specific research topics should have potential policy and
 

program application; 10) US standards for human research should be maintained,
 

including informed consent; 11) beneficial services provided during the
 

projects should be maintained upon conclusion of the projects.
 

3. 	Proposed Projects, Sites, and Evaluation (Part I1) 

In Nay, 1978, a "Notice of Research Opportunity under USAID, Title' XI1: 

Intake and Function" was mailed by the University of California, Berkeley, to 

all roster schools and to non-roster schcols where recognized nutrition 

research exists. In January 1979, a meeti ,,-of representatives from .1ll 

interested institution!, was hi' ld to discu.s guidelines for resear. h gra nt 

appl icat ions. 

During tli tine, a list Wi-, rcpared of LIC 's in %,hich nutrit i(n or 

related ret. tedcd01''l)us ed by US inst itut ionS iltX,crestidcarch had been conuc 

In submitting proposals. Site visits ler, carried out to include tLose 1I)LC's 

ox)st frequent ly mentioned and other: thoupht to be strong possible Iocat:ions 

for projects. The p~urposes of the %itv visits were: to inform the local U1SAII) 

mission and asses% mi ssion rcceptivlty. to discu,,s the nature of the research 

program with local invntd ad eigator; ilteres't and inst i tit ionjlevallate 

capabi lities; to disL-tsu . the lrV)'.am th local .overniment official, '.Ih. 

site V 6it by a tear, t -t'1'(JIS i n , ph :i:s,- ,.',ItI'd" of ,, l rep me'sen, tilt, i p 

Of thi-, (1i<',,. 

http:lrV)'.am


By the deadline of April 1979, thirteen proposals were received by the. Planning Contractor as well as three expressions of interest which did not
 
result in proposals. Each grant application received was sent to four ;:e
viewers; an epidemiologist/statistician, a nutritionist with a medical sciences
 
orientation, a nutritionist with a biological sciences orientation, and a
 
social scientist/psychologist. Proposals containing sections of an economic/
 
systems nature were 	also referred to appropriate experts. , copy of the
 
Pr6cis was sent to all reviewers to assist in the review.
 

All reviews were discussed by the Steering Group (a group of experts
 
set up to assist the Planning Contractor) in May 1979. Lach proposal was
 
rated according to criteria developed by the Steering Group, including
 
ethics, peer review, research design, data analysis, substudy components,
 
integiation of components, investigator experience and competence, hujdgt,
 
LDC linkage, benefits to LDC, appropriate length of proposal, and an
 
overall score. After rating and establishing relative rankings, the
 
Steering Group agreed that funded proposals should represent different
 
USAID regions, have 	a high degree of scientific merit, and have a strong
 
association with an 	LDC. 
 They also agreed that an attempt should be made
 
to incorporate into the CRSP components that scored well 
regardless of a
 

proposal's overall ranking.
 

The Steering Group recorimended a group of projects which would ensure 
geographic diversity, provide strong scientific merit, and merge significant
 

components of less-well-ranked projects with higher-ranking projects contain
ing weak component-,, Based on these reconmiendat ions, the CRIP profile
 
recommended in July, 1979 to the Joint Rc-;earch Committee (JRC) of thit !)Iard 

for International Food and Agricultutral Ievelopment (DlFA)) was: 

Primary Overseas Study Diet
 
US Inst Itut ion Location Population
 
Connecticut Mexico 
 Rurt.l Corn
 
lawa i.
 Thai land Rural Rice
 
UCB/tICLA Kenya 
 Rural Corn/Sorghum/Ca,;,;va 
Purdue/Ari zona/hans. !gypt Pitra I W1hat 
N 1an e/Li fnv Ii Colombia Urban Co rn 
To be d&-termined To be determlned Rtiral/lland Mixed certIlta 

fruit %,root, , tml't'b-
To he dett nnind 
 To be deterflm ned 	 Nomd i c/ To be dete'rmied 

P.,torai it!fxcept Iiiil 



The first-year budget was anticipated to be of the order of $2.1 million
 

(1979$) for 5 projects or $1.8 million for the top 4. One project in each of
 

four USAID regions could be funded from the budget allccation for this CRSP,
 

provided sufficient forward funding for the second and third years could be
 

guaranteed. (The nature of this research is such that an absolute minimum
 

of three years is required to generate meaningful results. The return on
 

investment in the research will be severely reduced unless funding is secured
 

for five years.)
 

Unless at least four to six projects are funded during the life of the
 

CRSP, the research will be substantially weakened in terms of interpretive
 

and explanatory power of the findings. For these reasons, it was recommended
 

that six projects be phased in gradually over the first two fiscal years of
 

the program with a guarantee of, at minimum, three years forward funding as
 

each project is initiated. In addition, management costs were expected
 

to be at least 15% of total project costs, with the expectation that manage

ment will bear the travel expense of Principal Investigators to attend group
 

planning and review sessions and the costs of special consultants to the CRSP.
 

The JRC, and later BIFAD, approved continued planning of the CRSP based
 

on one project in each of the four USAID regions.
 

4. 	Recommended Content of the CRSP (Part IV) 
The CRSP is designed as a series of research projects, each attempting 

to answer the same critical questions regarding the relationships between 

levels of food energy intake and functions of phy'iological, social, and 

societal importance. Projects must be located in different geographic areas,
 

cover an extended time period of data collection, and include well-nourished
 

members of the population if the effects of factors other than energy intake 

are to be controlled. If the results of all projects are to be generalizable, 

the CRSP must be designed in such a way as to permit multivariate analyses 

across projects so that commonalities can be differentiated from regionally/
 

culturally specific states. This will allow generation of models of intake

function that have wide utility in the development of strategies to alleviate 

focd deprivation and its consequences. 

The minimum required information base for all projects was agreed to by 

all initial CRSP participants at a meeting in December, 1979. This bas( 



included the independent variable (food intake), the key intermediate vari

able (nutritional status), and the dependent variables (disease, reproduction,
 

activity, cognition, social competence). It was agreed that standardized
 

methods would be used by all projects to obtain information and to store,
 

retrieve, and analyze data.
 

The following core design was accepted as fundamental and the initial
 

basis for research.
 

1) community-wide screen: to confirm that appropriate communities are 

selected; to provide a sample frame for family selection; to provide a base

line description of the community.
 

2) sampling frame: to ensure inclusion of an appropriate range of the 

independent variable (and of dependent outcomes); to stratify both by nutri

tional state and by socioeconomic variables; to include sufficient fertile
 

families. 

3) elements of the core research design; to guarantee a sample of
 

200 families (1000-1200 individuals), considering anticipated attrition,
 

births, deaths, etc.; to schedule observations within a 3-month cycle so
 

that seasonal and physiological changes can be observed; to measure all
 

famiy members concurrently, making possible later aggregation of family
 

data.
 

4) core measurements: (a)food intake--24-hoir reci1!s, weighig/
 

measuring at time of consumption, food consumption patterns, food intake
 

by infants, nutrition histories; (b) anthropometric measurements--height,
 

weight, indices of body composition (skinfolds, circumferences); (c)other 

measures of nutritional status--minimal hematologic and biochemical indicators; 

(d) bthavioral profiles of individuals, households and comunity; (e) subrout nt's(spc 

protocols at predeternined marker events)--birth, lactation, death, pregnancy, diSc 

S) special studies: to provide additional information on occasion 

of selected events affecting the community, such as peaks in agricultural 

l abor requirements; 

6) approach to data analysi;: to document the relationships among 

the independent variable (food intake) iind the dependent functional ri al 

to detc.rmit the dir ectionj anld sign ficanc of the pathw y'. I i niltg tihe 

variahl ; ; to tiefine tht, nature arvi importaucl, of faiNly dynamic,; a the



affect and are affected by the other variables; to standardize definitions
 

and mechods of data collection for all variables included within inter

regional comparisons.
 

Three projects are ready to be implemented: University of Connecticut/
 

Instituto Nacional de la Nutricion, Mexico; University of California/University
 

of Nairobi, Kenya; Purdue-University of Arizona-University of Kansas/
 

Nutrition Institute-Ministry of Health, Egypt. Each of the projects incor

porates by agreement all the features of the core research design and project
 

specific additional features described briefly in Part IV, and in full in
 

Appendices IV 2-4.
 

Development of the fourth project, University of Hawaii/Mahidol University,
 

Thailand, was discontinued when the local USAID mission denied approval, so
 

the CRSP requires another Asian location. An Indo-US group met in March, 1980
 

to discuss collaborative bilateral research; the delegates approved a CRSP

type project for support with restricted (PL 480) funds. If the Minister of 

Health approves,the project research can proceed at the National Institute of
 

Nutrition, Hyderabad. This project group would participate in all respects
 

except funding source as other CRSP projects. Several alternatives could be
 

considered if the Indian project is deferred: Tulane and Lincoln Universities
 

might join with Pennsylvania State University in the Philippines; Bangladesh
 

is also a possibility, with the University of Nebraska; Cornell and Harvard
 

Universities might develop an Indonesian project; the University of
 

California, Berkeley, could develop a project with Sri Lanka and leave the
 

University of California, Los Angeles, to complete the Kenya study.
 

An ad hoc review committee (JRC, USAID and outside experts) recommended
 

that a project should be added to the CRSP based in an area where the liet 

staple is a low-protein starch such as roots and tubers. An initial CRSP,
 

to consist of five projects (Mexico, Kenya, Egypt, Asia, and "roots and
 

tubers"), was recommended unanimously by JRC and BIFAD in March 1980, for
 

funding by USAII). The FY 1980 budget includes funds ear-marked for this 

CRSP, but OISAI 0 has not committed funding to date (May 31, 1980). 

Thie Planning Contractor recommends additional projects for full develop

ment of the CRSP in future years. One project should study an urban or 

pcrurhan populat ion with the same baic food pattern as one of the fir-t 

I(
 



five projects. A seventh, later, project should study a population with
 

conditions not otherwise present in the CRSP (e.g., a nomadic population)
 

to test the validity of relationships suggested by analysis of CRSP
 

preliminary findings.
 

A US-based project paralleling the CRSP projects is needed to provide
 

comparable information on a developed country with respect to mild-moderate
 

malnutrition (under- and over-nutrition) and its effects on an individual's
 

functioning within society and on the processes linking variations in
 

nutrition with variations in physiological and behavioral functions. The
 

US-based project should study a population having some characteristic(s)
 

in common with overseas populations and the project team should include
 

foreign scientists involved in the CRSP and their students as well as
 

American personnel. This project could most easily be developed by a US
 

university which is involved in the CRSP but does not have administrative
 

responsibility. Potential sponsors for this research should be contacted
 

by the management entity.
 

Each project recommended for funding should include a minority insti

tution component. The exact nature of the minority participation would be
 

decided by each set of paired institution, as appropriate but would need to
 

ensure the training and experience of the minority institution in all phases
 

of the research (design, conduct, analysis, reporting) over the 3-5 year
 

life of each project.
 

A variety of collaborative formats is of prime importance in this
 

CRSP. Collaborative considerations prior to, during, and after fieldwork
 

emphasize continued interaction of personnel and their ideas, hypotheses,
 

analyses, and other research outcomes. Maijor means of promoting this
 

collaboration are: 1) forums and informal discussion; 2) joint authorship
 

of papers; 3) circulation of manuscript drafts among research participants
 

prior to final preparation.
 

Utilization of findings from this CRSP needs to go beyond the usual
 

participating scientists and scientific community-at-large. The ultimate
 

goal is that the findings will lead to development of policies and imple
mentation of programs that will lessen deprivation in countries where the 

research was conducted and elsewhere in the world. 



5. Management (Part V)
 

The AID/JRC concept of the management entity is an organizational
 

framework to carry out the CRSP and administer the program areas. The
 

management entity will assume overall responsibility for managing the program
 

and funding the projects. The managing institution must also provide on

going scientific research management and oversee program development. This
 

CRSP, unlike all its predecessors in the Title XII program, imposes unique
 

scientific management requirements. The basic research design represents
 

the consensus views of some 100 scientists, refined and specified by the
 

principal investigators from the proposed collaborating US and LDC institutions.
 

Once established, individual projects cannot deviate from the core design
 

except with the concurrence of the CRSP members, i.e. decisions cannot be
 

taken independently because of the high risk that comparability across
 

projects would be lost. Matters arising on a day-to-day basis need to be
 

resolved and decisions communicated expeditiously to all CRSP projects.
 

For these reasons, the managing institution must provide an acceptable
 

Program Director with acknowledged scientific expertise and proven admin

istrative capabilities and who is willing to devote sufficient time to the
 

management of the CRSP.
 

Input from a consultation on management held in August, 1979, and a
 

planning meeting in December, 1979, helped define the following management
 

functions:
 

1) N inagement Institution: the legal recipient of the grant or
 

contract from USAID, responsible for financial administration of the
 

contract, proper disposition of funds by the subcontracting institutions,
 

and the design and supervision of all overseas negotiations;
 

2) Program Director: the liason between the management institution,
 

the scicntific management of the CRSP as a whole, and the management of
 

the individual projects, responsible for continued planning and organization
 

of methods to assure scientific validity and continuity of the CRSP;
 

3) Scientific Coordination Board (SCB): the primary decision-making
 

body of the CRSP, to include one US and one LDC principal scientist per
 

project plus the Program Director, responsible for resolving policy issues
 

appropriate to the CRSP, communicating policies to the individual projects,
 

and bringing input to the CRSP from the projects; 
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4) Ad Hoc Technical (TG) and Fiscal Groups (FC): established by SCB 

to standardize procedures, policies, and agreements among projects; 

5) Advisory Panel (AP): an external panel appointed by the Program 

Director from nominations of the SCB, composed of 5 or 6 eminent sci entists 
from disciplines relevant to the CRSP and one experienced admini.strator, 

and responsible for evaluation of the scientific progress an ndanagenent 

of the CRSP; 

6) Ins; itutionl Council (IC): composed of one senior administrator 

from each participating US institution, to resolve any inter-institutional 

differences. 

The management stncture is portrayed in Figures 11I and 1-2. Candidate 

management institutions which have submitted statements of qualification are 
the University of Connecticut (Kirvin Knox), University of Calitornida, Berkeley, 

(Doris Cal !"way), nivcrs itv of Minnt'.cta (Lt'onair'd A;JaumN). The r't'.t It S 

of a secrPet writt en ballot amton' the Principal Inveubtigators t o deterline the 

preferenc, for t he mlnagmtnt institution ranked Berkeley first, M, incsota 

second, and Connect i cut thi rd. 

Interim management in the period between the planning grant termination 

and the awarding of the program grant to the management institution should 
be via a conn"It at iye group compned of persmns with past involvement in 

the CRSP and/or jtential future part icipation. 

6. Proi vcted ( I' ro, t 
Bud get requi1rements of I (S institutions recormended for fundi ng and 

of the management tnt it y are s;hown in 'la, Ie I -1. Most of these budgcts have 

not been reviewed by the submitting institutions and will require furt her 

negotiat ing by the management inn it ut ion, 

A minimum of $7 million for three y'ear! is required to start the three 

CRSP projects and to maintain ad.quate sci en tific control ,uver t ht pro gram. 

A minimum of $20 million for five y ear's would fund tire CRSP recomrnendt'd by 

the Planning (ontractor (see Table 1-2), to incltude the addition of tht 

Asian projecl, an urban project, a roots/tuber project, and an "exc ept i 1l l'' 

project.
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Figure 1-1 

Program Administration
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(external)JRC 


MANAGEIEN7 INSTIlTION
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Figure 1-2
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(scientific)
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TABLE I-I
 

Summary of Budget Requirements for First
 
Three Years (Initial Institutions Onl
 

($1000)
 

Year 1 Year 2 Year 3 Total
 

Univ. of Connecticut 462 630 727 1819
 

Univ. of California 493 645 683 1821
 

Purdue/Ari ona/Kansas 470 707 831 2008
 

Total 1425 1982 2241 5648
 

Management 369 458 538 1365
 

TOTAL 174 2440 2779
 

TABLE 1-2 

Projected CRSP budget Throush Year S as Recomended 

(....) 

Year I Ye4r 2 Year 3 Year 4 Year S 

3 Initial Prupo*41% 1426 1982 2241 2100 1905 

Asilan Pro)rc -- 550 600 650 700
 

Urban Pro)¢ -t -. 500 600 700 

Roots/Tbort Project -o 500 600 700 

"xcept )til"=' Pro)#ct ...... t,0 600 

Tot 1426 2532 3841 45W0 460 

I69 45!1 Si8 12 

1AI 1795 2990 4,719 ro00 521 
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7. Recommendations
 

1) Funds should be provided to initiate the following projects in
 

FY80 with 3-year forward funding assured:
 

University of Connecticut Mexico
 

University of California Kenya
 

Purdue/Arizona/Kansas Univ. Egypt
 

2) An interim scientific management consultative group should be
 

appointed and funds provided by USAID to support their activities.
 

3) The management structure outlined in section E above should be
 

approved in principle.
 

4) A managing institution should be designated with all appropriate
 

speed and a cooperative agreement with USAID established.
 

5) Funds should be made available to forge participatory research
 

linkages between the principal US institutions involved in the CRSP and
 

minority colleges and universities.
 

6) Planning should continue for the development of the proposed 

Indo-IS project. Failing that development the alternatives outlined in 

sectien 4 above should be explored in sequence, the project to be funded 

in the second year. 

of a new project to the CR.SP7) Provision should be made for addition 

in year 2. based in an area where the staple crop is a starchy root, tuber 

or fruit.
 

be given to inclusion of an urban-based
81 ('onsiderition should 

pro iect ini ycar 3 and of an "exceptional"' project (selected for hyp\othe,;is 

test ing) in year .1 or 5. 

9) The ,RC. BIIIAO and lISA!IP should lend their support to development 

of a 115;-b;,',ed project patterned after the CRSP projects. 

It, 



B. 	PRfCIS: GUIDELINES FOR RESEARCH ON INTAKE AND FUNCTION
 
It is well documented that severe malnutrition, especially when it
occurs
 

early in life, leads to functional impairment. There is also reason to believe
that 	mild/moderate malnutrition weakens the capacity of individuals to function
in their societies and to adapt to stressful environmental conditions, but
quantitative measurements of these relationships are lacking. Because of the
large numbers of people affected by less-than-severe malnutrition and because
of the potential importance of its sequelae for individuals and for their
societies, these relationships must be understood. 
A study conducted by the
National Academy of Sciences (1,2) identified this problem as the highest
priority area for research bearing on world food and nutrition issues, and
participants in a workshop subsequently convened by the Food and Nutrition
Board (3) concluded that such research was feasible and deserved high priority
for funding under Title XII of the Foreign Assistance Act. The NAS/FNB workshop 	identified five broad areas of human function for study of their relation
to marginal food intake: disease response, reproductive capacity, work output/
physical activity, cognitive and sensory development, and social competence.
 

A planning grant was awarded to the University of California at Berkeley
to develop and recommend to the Joint Research Committee of the Board for
International Food and Agricultural Development a collaborative research support
program (CRSP) for quantifying the relationship between intake and function.
Workshops were held focusing on 
each of the five program areas listed above.
The charge to each workshop was to identify the most critical research questions
in each program area that could and should be oddressed under the CRSP. A sixth
workshop was convened at which representatives from developing countries and
international organizations reviewed the recommendations from the previous
groups and gave guidance on priorities and research arrangements. Participants

in this workshop were:
 

Hekmat El Sayed Aly (Egypt) 
 Jose 	Obdulio Mora (Colombia)
George Beaton (Canada) 
 Giorgio Solimano (Chile)

Doris Calloway (US) 
 S.G. 	Srikantia (India)

Edouard De Maeyer (Switzerland) 
 Aree 	Valyasevi (Thailand)

Jean 	McNaughton (Italy) 
 Christina Wood (US)

Olyvia M'Gaza (Tanzania) 
 Marion Radke Yarrow (US)
The Precis attempts to summarize and 	 integrate the results of the workshops.It is intended to guide and assist institutions preparing proposals for this CRSP.
 

Throuhhout this document enlhasisintake rat er 	 is on foQd intake as represented by cnergythan on specific nbtrients. It-is-recognized that when food/
energy intake is low, specific nutrient intake may also be low and that
functional effects attributed to low food intake may not be consequences of
inadequate energy intake per se. 
 Also, levels of food intake that satisfy total
energy needs may still be deficient in specific nutrients. These possibilities
warrant consideration in experimental design and data interpretation. In
general, 
the effects of specific nutrient deficits and their therapies are welldocumented; the here withconcern is the more widespread and less understoodphenonmenon of mild/moderate energy restriction. Any research dealing with foodenergy deficits will necessarily entail consideration of nutrient content andbioavailability, but the intent is to focus on the more general problem of food energy intae as the primary independt.nt variable. 
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that the final concernhad its origin in tile recognitionThe concept of "function" 
was the functioning of individuals in their societies 

and the question of the degr'e 

to which marginal food intake might impair that 
functioning. Perhaps somewhat arti

fuLIc
ficially, and for the purpose of in-depth consideration 

in the workshops, tIe 

disease response, reproduction, work, tioning of man was divided into the five areas: 

In each of the workshops, the participants repeatedly 

cognition and social competence. 
 At tre final workshop, the posi
identified the interrelationships among these 

areas. 

taken that to be meaningful, these functional areas should 
not be studied 

tion was 
Thus, the final research model selected was an interdisciplinary,
independently, and physbe age, sexof households in which would found the

multifaceted examination 
iological groups which had emerged from the workshops 

as being of primary interest.
 

OBJECTIVES OF TIlS CRSP
 

the outset of the interrelation
a need for effective conceptualization at
There is 


This would of course include
 
ship between variables resulting in impaired function. 
Research attempting to quantify the
 
the identification of the relevant variables. 


and human function would proceed to 
relationship between mild/moderate malnutrition 

the anil
the validity of hypothesized links by the elucidation of procesS itS;

establish 
research should contribute to the understanding of what steps


governing mechanisms. The 
function consequent

taken for the prevention and amelioration of impairedneed to be 
to mild/moderate malnutrition, for self-sustaining improvement 

of human health and
 

wellbeing.
 

of this program is the production of quantitative, generaliz-
The specific objective 


able information on the relationship between various substandard levels of food/energ)
 

intik? and human functional capabilities in the domains of disease, reproduction,
T ce v rall 
activity, cognition and social behavior, in the context of the family unit. 


CRSP will be designed and managed to provide for corparability of result!, f'rot diffucrnt 

study locations.
 

perciv xd m, ,t
The selection of specific research topics mu; t include those 

of the le ss developed countric-,. Ik 'aIrcfih 
critical by representatives of the populations 

%tudv 1oc ,
plans must assure the fullest collaboration pos siile with colleagues in the 

in the les 
tions, The building and the strengthening of the research capability 


subsidiary objective of the CRSP
dev'eloped countries is an important 

RUSLARCII STRATL(Y
 

to k,hich mi ldA central task of this research is to underst and the way',and ext ent 

to-moderate degr e,. oiffood deprivation ,xptu i enevd ovcr i imr ilterfrt, will th. ii,dcid 
. ua l's functioning a,; a hiologically iandbehav iorally comlp('tent )t )tihrof s,)ivt Ihev' 

that food it;pact mriTny of ftll ctlomllig andinta ke has an on aspcts hullani; little' doubt 

that these aspect's ate highly interrelated. Ilationls letween nutrition and fuction
 

indi r,"t, but the nature of the linkage-, i , nt well uudcr.tlod, It
 may hie direct or 
i5 of prilr;irv import anc', therefor, t. hat rw:i rch , ur,,uid in way,. thit t;i t t co rl t 

aind ij te(r.Ictiv,clye tr(.e ,. inmto .ccoint, ainl thait tsses, the relatio -,hi , ,tti, ,i I lii i , 
iii rlgurn'l. (fu.Immt it~li '.u ( .... 



In the traditional research approach, nutritional factors have been investigated 
as independent variables in relation to single isolated outcome varlahles (e.g. cho
lesterol intake and myocardial infarction). Associations found in such studies nay
 
be difficult to interpret in a broader context, especially as interpretations arc
 
complicated by influences of confounding conditions or factors that have not been 
part of the research. Such influences have an effect on both the nutritional and 
nonnutritional variables. Continued research in the traditional single variable and 
single disciplinary model is, therefore, not likely to yield explanations of tlht 
mechanisms involved in the associations b-etween nutrition and functioning. This
 
approach is unable to deal with combined or interrelated influences contributing to
 
the associations. Nor can this approach provide reliable guidance for appropriate
 
interventions,
 

The objectives of this program are to advance research that will lead to hettr
 
understanding of the processes by which variations in nutrition and variations in
 
physiological and behavioral functions are linked. Priority is given, therefore, to 
a rcsearch strategy in which broad sets of cross-disciplinarX variables t4o ,thr are 
systeimaticallv_investi.Bated in relat7 to food intaIke. 

For such an iitegrated research approach, the family or household unit has bercn
 
chosen as the most appropriate focus. It is not only a culturally universal un it
 
(with a r,'.nge of forms), it is a significant setting for the individuaL thrOughout

the life span, and it is also an important link between the individual and socioty.
 

Study of the fami ly or household as a reference unit permits simult,,neou , fi, surtlt.
ment of many functions: reproductive and rearing competencies, disease, child develop
ment and behavior, and environmental conditions, Very importantly, it pernmt' nvet 
gation of the interactions of various functions and conditions. Also the family fock,. 
allows examination ol' timncrelatt d processes and of cutulative influtence, on the, Indi
vidual arid group. rri mother and child are major focal points of study. 'Jlhe lth tion
ing of adult fartilv members in rclation to family society also con.titUte tanti iMI)Otl11,1U 
lrell!t for invc". iga t ion. 

Ite fea' i 1! it v ai d fruitfulness ot an interdisciplinary, musl tivarrat( re'.titrC 
approa.h ('CIiejitld ot tol ful fillInent of a nurber of research requirements, 1 rst, ho c 
of variatll.," in each of" the disciplines is made carefully and selectively', hacd oil 
them'v oi" hx pthteito i. 1 cconl, st 'ringent crittoria of conceptualization jitd mlicav.ilt uni 
a re appl itd to all variable,. Third, plans, for analysis are made ,hicli ardequatiy 

t ittI:?v t he i r formait ton obtai ned frori the various sources. 

1 liit 111l ementat ion of interd tl plinary0 multzvariable, research may ho. more dit I, lo it 
than iesea rch ft)Ci ,,ed on singic,, i,,I at -d vari ables . More effort and care are r'.iltiirod 
in r,,, rch plnnifii a, well ;aS it field opi"rit uirs sand analysis. "lie, diffitult e , 
CallI tilr'o!o0 1 l otioti pheI4 Icv tIt A.*dintiw " liThe fir~.t js the ek'onomyIN ue( rstisi 
c -ts iriufl efforlt. Sitl'v t' tilh l lt ut ll Isot ,, ! r,, ,td to t ii te r'st ltet,l lti t( 
kari i .l t fittI ll tl ar ,a *, us in5: tie ar.t, ' iopui itiolu,( n lld decic', ( t .t. 

ig e i i- 'tpne(l no0 ar t ,t;e vner' .1,1Os 11 itlc -,I "A'.1 ,i f toloula 'lhIh,,.1c 
• I tttt It i iill 'i, ! ll:Veet. -it! al' ,.1! t tkij - o e rth t l ogvegvp tilt- stcl'oasee, t ¢ ll ' 

." 

to r\ pt r of he fis! ig. Pc' tsl v ,i?a tsenge' cond'AOf itjtis a !ll t hirishil ill ' 
 'Isl,. 

a rwero tilt t~ i il I vv# 1,!lf I )(I (If ato of nai nuitt rit io I filr ifi'i 1 t I lvnt UIf.I 

itloI 
Iil 

wi' l 



Although the primary fOCLs of research is the household, it is anticipated that 
the understanding generated in this context will be relevant for the investigators
 
interested in considering more macro-aspects of community functioning, and for
 

nat ional planners concerned with the amel iorat ion of food and nutri t iunal rpl Ilei.
 

Family units would, nevertheless, still contribute to individual age -and 
 sex
 

gutwiUp ;alaIyses where necessary and relevant.
 

Rl' 'YLARCII D[S I (;N CONSIDIRATION 

Food Intake. The need for accurate food intake measures arises from the assump
t in tht- the rainge of functional outcomes varies along a continuum of food intake. 
fch of the workshops drew attention to the problems associated with the inea surente'w! 
of intake, the determinatior of nutritional statun, and the elucidation of the link:; 
bet ween the two. 

The final 4ork shop had available the documents of thc participants in the earlier 
wrkshop', Although it shared some of the previous groups' concerns and recognized 
the 1 inltationri of the current ly avai lalle measures of food intake, it considered that 
repat , one-day intake data provided reanable information in the hands of exper iencel 
inve-,tigtor,,. Although other methods of mcasuring fNod intake, partictlarl) invativ. 

mnthods which showed promise, should not ie excluded, projects within the CRSI' should 
give primary attention to obtaining a valid and reliable estimate of food intake by 

in' ,Of repetitive, accurately recorded, one-day dietary int.kes. The number and
 
lining ot repetition, will be a funct ion of the particular research desitgn, but ,hould
 
take int aceonnt inti aindividnal variation in daily intake, seasonal or othar cyclical
 
aAiat ioi', age ,p ftcii chlnge%, and ti nteinterval between food intake, and fiiictionl 

i. '. j"ruxia in r'clation to Wi'ease onit, intake in relation to changbi in c'iv iy, 

Ihv1 u's hi ?lit' ot unii'. %elete food' an i udlcato ; of total food intake vA: 
Ah v ut I i '.ofch r , a ppr o .i.. wP A %ur P o," A Id d',' nd oi t h ' ',,v' if 

I tit P YIi r,l 1 , , o I t nqP,i ' Ia r 0i1 i. it), it t a, ii I Iv ',ti I . i t i'*l~ , fqtc, t ! , :II.,rii~'1 , hii.l, n Itld e a .. v~tJ ,unIll ri t ' yt ii. I1nj, f-
,t " , ill' 1,' , ,l lift10 recold in .... i nl u4 ," part W ilrly "ihn l O f ai,,, w!" r-lo 

l It I ( : a. l. 'rd 1, ) a tli 1 - id' ft th ,',iwof thW expectvd idi5(''V Ir'/ , ,n' nl, 
"V h vt o l Kvit h rutI ,a , ,Wi,a vue ; e . If not pos';,ilev, hr"l the oi'' 
hi I1 a t,,to h,, 'n- I ' al 'itiV d fort atmily iz anuld ag" and 0'',. 

Inv ',' r ipt is "I t Q o', i ' " f n"t i d I , va Iail ,ithin1 tia , ,rn of i e the 
•~ ~,,, , l11',t !i,;)n '.1,,Ill 1,v in (inpi lttr ,JN 1,,n,'I!,Iv, Alt ju 'h thu/ w,,orknhopnl rivo, ns,n;i2~ 

'i t 1 ! I i , t- . I I Wt f ,. ' , , ' " linft no, 1 1 o - If Ii AlI 1 or,ti.l I , i , *'h i l u' [5 .tl I 

1 "%l1i! I V A i t t " , Id f I U h. h1W HAI I %I I ', it t , , n :W ! 0t 
' I,,n! 'I AVn,,0,11'. NaV*l : hanqv,ny rn : l" I. ai , 1 , I h" f ], Ie I a lln t"he 10%,An tha ,~iR 


,
', t !(in, !1 ! ; :- ., " 1, 1[i {; ?,-;f ,T'd v}'vcl Q T l i Iiiaj rnl l g |i nta,,I noll 1-4 l ( tlII flnv 
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* 	 are reported, the desirability and feasibility of carrying out specific estimations
 
to identify whether or not there are actual nutritional deficiencies should be
 
considered. Information on water intake, which is not usually recorded in food 
intake
 
studies, may be important where fluid intake may be limited relative to 'toed, 
espt'ciallv
intakes of lactating women, young infants and children, and perhaps other groups in 
special circuiistances. It may be useful to measure the specific gravity of urine a,;

an indicator of the relative adequacy of fluid intake, 
The 	intake of nonnutritive
 
substances, for example caffeine in coffee, can be of importance because of po-.sihle

influence on tests of function. 

It is expected that researchers will carry out research on the proposel intake 
measures and test their validity on the same or similar target populations before 
embarking on the operational phase of data collection. In this context, emphasis was 
placed on the need for rigorous training of interviewers who will collect the infomnation 
on food intake. 

Country-specific data on food composition should be used whenever practicable.

The need for additional information on food composition should be reviewed. It selins

likely that such information will be needed for specific nutrients, as for example,
trace elements. the necessary food malyses could possibly be carried out by ins titu
tions in the l1,';. as part of the institutional contribution to the CRSP. Arrangenent s
will 	 need to bi- n-ide for exchange of check samples. 

It is suggested that the most practical method of repording energy intake would 
be a% units per kilogram body weight to allow for comparisons among research project:;
in different loc-itions. 

lNutri tion, Sta_!, . This imp,?rtant interm,-diatv variable needs to he a!',;t.-.sed 
reliably, using measures that will provide linkageL, to past research where 'tata,; riv 
have 	been used as a proxy for intaike. Indicators should have high sensitixitv and 
specificity; they should be reliable; and they stould be simple and inexpensive to
 
measmirt,,
 

Iiftcrent mdividual-. (and Iiffe:t e t popularlif,,) car, maintain enc j,, hall,ini , 
rc Il cl rd il '.ti lt. hody Weight, on dramatically !ifferent levels of en rl,,v int,, . 
The 'Cfort-, nut ritional %tate cannot he estimated from irformationl on enr':, int i],
a I o- z It ik;energy balance, not i .'take per se, that is irlt raI for greth ot' chil Idren 
and maiatenance of body weight and appropriate arloUlits )f soft tis.;ue (ad J),'O Ti',v;I, 
tiscle, and vi scera) i a adults ari ciidren. Mea :urt rnts that reflect enerrgy out tl,

and othor factor%, a-- well as ene rgv intake, are Lssential for evaluation of nutritimail 
s;tat ui,' 

Oiperationallv, various trdt -ct meai,,-res of nut. tional %tatearc uv cd toile thcrWh.th rlta..ilrermlclt ;)f nutritio .1 int While anthropoottriii are sl pici t i 
m;- r, , ir iihi rprctati um is coop it In spite (if thi,;, body mnorphmohI , admi irllt, 
tifr hjlc' SVud and ,iII -,rvv avi tcl, e t pr icntlv tidelnifiJlvk* h (ihl ,l t, d :l1111 ri 
t mil Iate, In adults, height and weight are the beust i,midcew of P. an pdlItIll 
state, r 'pect ivelv. Khr nee'ded , the contribution of specific tCv.,,s (adipo ,e t mu ~t~cit ure) aI 	 using approximative methods a111T c i-corft i-i,.may deterr ined (skin fol.S, 

or, if cri (ical, a v i ct, cf mrer COiin-,.A 
:et thudA (tu tli bodY den -,4Y, ,,t , .liuiit 
flui d ",ii ,'A'c #-it 



In children, relative height for age and sex will detect any retardation of
 

skeletal growth that may have occurred in the past. Relative weight for height is
 

a useful indicator of the present state of nutrition and has the advantage that it
 

can be used within certain limits in the absence of information on age. The relevance
 

of various other measurements, such as head and thorax circumferences, remains to be
 

determined.
 

Undernutrition-overnutrition are continuous variables, a gradient of energy
 

balances producing a gradient of physical states. Relative weight and relative
 

height can be derived from reference values arbitrarily scored as "100" and expressed
 
In the past, somewhat arbitrary cut-off points, separating "normal"
as percentiles. 


from mildly/moderately/severely undernourished and growth-retarded individuals, have
 

been utilized. The issue in this research is the relation of a range of food energy
 

inakes to a range of functional states, using nutritional status as an explicative,
 
quantifiable, intermediary variable.
 

In investigations of mild-moderate malnutrition, there may be reason to
 

suspect complications due to the composition of food consumed, the occurrcoce of
 

specific diseases, etc. Specific biochemical tests have been developed for detection
 

of many of these and should be used provided there is sufficient evidence to warrant
 
their inclusion in the protocol.
 

Other potentially useful indicators of nutritional state might be sought, but
 

there are no proven reliable indicators of past or contemporary energy intakes (and
 

none of the state of body energy balance) other than the morphologic and compositional
 

measures noted above. However, adaptation to chronically low intakes is effected by 

physiological and behavioral mechanis~As and identification o'f these may offer some 
prospect for development of other, perhaps more reliable and sensitive indices. 

Laboratory studies in man and animals show that basal metabolic rate (BMR) falls 

with a decrease in food energy intake. The decline occurs early, even in the case of 
mild energy restriction, and BMR does not return to pro-restriction levels unless 
intake increases. Present evidence indicates that the decrease with mild re.str ction 
results in BMR levels in the lower iange of normal values, so BIMR ma; not be i valid 
index in individuals, but may be for populations. However, when the individual is 

chronically underfed and has reached the limit of behavioral adjustment, BMR may be
 

depressed to an even greater extent. There is reasonable evidence to indicate that
 
body core temperature (and possibly skin temperature) is also lowered under these
 
conditions. These possibilities might be explored in suitable sul)samples as indicator, 
of nutritional state. 

The possibility of development of new, more sensitive biocheical methods for 

detection of less-than-severe malnutrition could be explored, but with successful 
adaptation to moderate nutritional deficit, biochemical :hanges (which are known to 
occLr with severe malnutrition) do not occur or rarely reach detectable limits. III 
the present context, transient variations in the nature of the metabolic pools ore 
seldom of concern. Metabolic studies of malnourished animals and of human subject.s 
who have been moderately depleted of some of the water-soluble vitamins show that the 
capacity to metabolize a load of nutrient may he impaired, even though no metabolic 
abnr:'mality can be detected in the absence of a load. The capacity to re.'tabolize load., 
of certain nutrient; or nonnutrient ,ubstances might warrant study in selected situatioo'. 
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* CONSIDERATIONS IN THE SELECTION OF COMNUNITIES
 

The research design envisaged in this program gains strength from interali analysesand from comparisons among projects conducted in different ecosystems. 
 The design is
not intended to serve as a representation of the population in different regions.
This matter was discussed extensively with representatives of developing countries,
who agreed that the objectives, and hence the design, must emphasize the generat ioil
of generalizable knowledge relevant: to food and nutrition problems of developingcountries rather than the development of country-specific information. 
This perspective has relevance in considering the selection of appropriate communities. In general,
although populations selected should reflect the situation and problems of the country
or region in which the), exist, they should not be selected as representative of the
total population. Rather, to maintain the pcwer of the researchselection for project design, the poulationa should aim for relative homogeneity in varlabei
an essential part of the research design. that are not
Selective heterogeneity will be sought across
projects. 
 Each of the workshops identified variables that should be measured or
recorded both as potential confounding variables and as 
aid In comparison,; acrossprojects.
 

It is clear that there must be stability in the conmmiitlie; sel.cted.rates shoulId he low. Migra tionIf a segment of the lpopulation undergoes seasonal inigration
(e.g, workers or a school population), 
 the design must consider the impact of th.setemporary withdrawr:Is, or the feasibility
term 

of followving those individuals during theirshort trans location, in terms of data analysis and interpretation. Although amajor risk of disruption in the socio-political milieu of the community'or rgionnormally would Ie ground:, for rejection
this mi lieu might add 

of that locale, a gradual, orlcil lv change instrength to the design provided theseincorporated in the analysis. 
changes are recorded andIf multiple communities are included in a single project,the posiibilitv of different rates of change will have to he considered in the tdeign.


Since in any longitudinal study, there is a pssibility of unexpected
potenti al impact on the research disrupt ions, themight bt, reduced if multiple 'ornmnllllit it', w''l ',tutivd(e~g. it an epidc-: ic did not affect all ttifliniti :s, The impact of .tt } ii tf. i, i
could h' ilidd to a t :i),t' if 
 the'il tff'ct', werei. specilficallV asseS'td. 
(:u~ rati o(0,the poptltiton in; etn ia Aln) project proposeddeal with the will i,t. t()IattI r (f0 sol (icitingaid maintai ning cooperation. In t hi regar!wise to reciogni. ' that althiugh ielectiono f';aptl'Iviou ly 

11 I' 
advalltageoli',; trot the ';taridpoint of having avi il lable 

tudied cortm:ltit rii,.
data and perhaps theof' a funictional rvt'ieari'h t'xi ,.!cniiiifr/stroct un', i mrlihtg be very disiatdvaitageintl. illi .att Jttdt-'. of th, people toward 4ffurther investigation., especially if implvlitlitaltti,,or i nt ervcrit' nturi re not introduced. (enera Ilv, the presence of othei, rt-,rt,ill the ,alWW cOU::uit v h t'rograc,
at the smaae time sdhould he avoided. '0hC burden impTo h)s tilt
preset'rt .,tldv i, li.( v to a., great a',he i0)';t comutriitivs, will weva oIn ,a co1ti1it i invha';is 

Tlhu' 'r: tl \v mtu have( an i ido ~tifii}l nltra:;t trutrt .lll,,i, te ' ap a ( tilt, , 
IItI'.l,c f tho' t Ii lir - i t ,, As :i nijimin tr thi', IMI t I)V L4 I,1 o) '1i.ii hii 
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The r. quisite size of the community wLll be a function of the study design. 
all individuals in selectedFrom the houschold-centered approach it fcllows that 

It does not necessarily follow that all'households will be part of the study. 
households in a selected community must participate. Criteria for the selection 

of households will be based upon their characteristics in relation study designto 
suitable age range, probability(e.g, presence of a "family" group with children of a 

To obtain an adequate number of such households, it may beof pregnancy, etc.). 
desirable to choose a single large community or multiple smaller counumnities. Logi1;

tical and other aspects of the particular project design may dictate this choice. 

Whatever the decision on selection criteria of individual households, the popula

tion of households must have certain characteristics, including "he following: 

-- a record system providing vital statistics data, retrospective and current 

-- a probable range of food intake, and consequent nutritional status that spans 

the range of normal, mild, and moderate malnutrition (among individuals in each age-sex
 

physiologic stratum)
 

and lactation pattern to permit examination of reproductive-- an adequate birth rate 

performance 

-- an appropriate demographic s',ructure for the study design 

-- an expected low attrition rate (from any cause, including mortality and 
migrat ion) 

-- ininimal interference from serious parasitic disease such as endenil,-(-p idcmic 

malaria and heavv hookwon infvstation. 

Ili terms of the power and efficiency of the research design, the follow'inf char

acteristics would seem desirable: 

---a rel'llively homogeneous genetic and cultural compon;tion (gL'rlietic to I-t'do' 

varaib Iit v i, Itologictl variables; cultural to reduce divergence of fool patterns 

1,.. of, fami lv and ll ity anid dynan ic') . Intentiontil diversity will hec ,lnrmm strumcture 
e,;tablihi ed ;icro -; pr, jicct!,. There may he particular specific circtunstancc:, in ,hith 

within-pro iect heterogeneity i, warranted, provided, with its inclusion, the pmriect 
reinain, minag-able and fea;i hlc. 

-- a pattern of morbidity (nature of disease, frequency, duration, severity) that 

the pattern of the comtry or region hut is neither so high that moderatereflects 
that there is not opportunitynutritional deficiencies can have no impact, nor so low 


to expi-ess functional change in resistance to, or retsponse to, disease.
 

. rclati t f, r ltc na r , it mit iitioInal dt-fic i t'll( t t i i ;, tilllii elfroi,, -qwccit t1,o 

to bee tanllltollo tf totoal food intake (e.g. serious prublens of goitre , :,everk' 4,liti. a, 

etc. ), and Whici Woold nlldully complicate the research design and data interpretation. 

It i,- '1'hal:ed tlhit sinllce food intalke ii, the intdependent variable, tf nA oi 

int 'i i t in thi , irt 'eirl proram:, the prit lipal itnve-itlgator Inll' t pjtuvidlt ev hidf-titc 

that i ".i1Wu ih -i iIT, e-. (di',t inut i o ititin tile hitui'.hold) cali fit, c-,ti:titld wilh 
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reasonable precision. For example, in some cultures food is eaten directly from a
 
communal dish. This would call for innovative approaches. Although it is desirable
 
to study both urban anti rural populations (across projects, not necessarily within
 
projects), certain of the suggested selection criteria would seem to favor rural
 
communities rather than urban neighborhoods. This should not be taken to exclude
 
an urban population study where appropriate conditions exist.
 

It is apparent that there should be considerable knowledge about particular
 
communities before a final selection is made. Some information may be available
 
from national, regional, or local records (e.g. vital statistics and demographic
 
patterns) or from previous investigations. Other information may have to be obtained
 
in a preliminary study. Some of the selection criteria (e.g. distribution of food
 
intakes) may not be assessed directly until the actual study begins (communities might
 
be screened on the basis of apparent nutritional status). It may be appropriate to
 
consider a progressive selection process that allows for dropping inappropriate communi
ties or households in the initial phase of the actual study (i.e. initial oversampling
 
to allow for rejection).
 

RESEARCH COMPONENTS 

There are practical limits to the amount of information that can be gathered in
 
a field study and investigators may wish to give greater emphasis to one topic than
 
another within the framework of the integrated interdisciplinary study. Research
 
questions should be framed so that their answers have the potential for application
 
to government policy and/or practical programs. In choosing among questions to be
 
addressed investigators should attend to problems that are serious and widespread,
 
and consider whether or not efficient use can be made of available knowledge and
 
qualified local manpower. 

Each workshop identified major gaps in knowledge in specific areas and noted 
the ones they viewed as being most important and susceptible to study. An attempt 
should be made to include these components in all research projects. 

iisease. Representatives of developing countries considered the relationship 
between intake and disease response to have the greatest importance: specifically, 
how do graded levels of mild/moderate food energy restriction affect the susceptibility, 
course and outcome of disease. It was recognized that the concept of disease would be 
defined differently by and have different implications for various segments of popula
tions in developing countries versus U.S. investigators, and biomedical versus behavioral 
scientists. Any research design should elucidate the various definitions and implications. 
There should also be coordination throughout the entire CRSP of diagnostic criteria, 
severity, duration, etc. 

The research design should focus on the relationship between intake and disease 
response in the context of the household/family unit, even though the emphas is may hc 
oii the child. for instance, illness may affect the ability of a moderately malnourished 
mothevr ttolactate, to feed her children, to provide care for them, etc, , which would 
illfIluelnce the Intake and nuttritional status of the children and their disease patterns 
as well. Si mi la r Iv, 1Hi nes- of a father may result in reduced wages and therefore le, .s 
food for the fan il . lhe nutritional status and disease response of a chiliiid ay he ',,'ri 



as outcome variables, and it is therefore necessary to consider how the intake of
 
other family members would affect the intake and disease response of the child. The
 
research design should consider this topic in the context of family behavior patterns
 
and socio-economic and cultural conditions that influence it and are influenced by it,
 

Disease categories thought to be the most important are gastrointestinal, upper
 
respiratory, parasitic and, in some regions, skin diseases such as scabies, The
 
specific focus in a particular project would depend on family morbidity patterns in
 
locations selected for study. In any case, the research design should incorporate
 
measurement of morbidity patterns and vital statistics of the population, even if the
 
research does not focus primarily on disease response. This will provide for continuity
 
within the CRSP and data on disease as a conditioning variable for any other focus.
 

In the search for linking or intermediate variables, the effects of chronic or
 
recurrent disease on food intake, nutrient utilization and nutrient requirement might
 
be considered. Questions surrounding family response to disease in one of its members
 
might he examined, particularly as this may impinge on the possibility for catch-up
 
recovery between bouts of illness. Various tests of immunocompetence have been used
 
to predict probable resistance to disease but there is some question if these measures
 
are st.fficiently sensitive to be useful in the mild/moderate range of malnutrition.
 
There if; room for development of predictive indicators of disease resistance and
 
recovery factors. 

RyI 1roduction. Reproductive competence of conjugal pairs may be defined as the
 
capacity to conceive and deliver healthy infants and sustain infant growth through
 
succesl;ful lactation. Because of the overriding importance of the period of pregnancy
 
and lactation for survival and subsequent development, special emphasis may well be 
placed on the period of gestation and infanc), Workshop participants observed that 
there has been a lack of comrmiunication between different disciplines studying nutrition 
and reproduction so that there has been limited integration of knowledge generated 
within various biological and social science fields. There have been other limitations 
to advancement of understanding such as the investigation of specific aspects of repro
ductioin without relating them to previous or subsequent events in the reproductive cycle 
or liff span. Conditioning factors In prior histories of sexual part iers have not been 
adcquatctlv considered and pregiancy and lactation have not been treated as integrated 
p3io'O ' ; eY;. 

Aii impor'tant area for study i,; the pattern and amount of weight gain during pregnancy 
in relation to pregnancy Catcome, specifically complications of pregnancy .nd premature 
and lot, birth weight infant;. Maternal factors which need elucidation are nutritional 
states; prior to pregnancy, food intake during gestation, and factors which affect food 
intake, activity pattern,;, tind energy expenditure, health status, antenatal care, and 
the r.le o " weight gain in different trimester.;, the composition of the weight gain and 
ind:ce of placental ftncti on. With respect to the Infant, the lower range of birth 
wii lht.,; ha!; been associated with less favorable health conditions. There is, however 
littl tpec f IncIformat ioni to ink birth weights with subsequent growth and development
()f children in developing ('olintrt,. Snmallness of s.-e rmn' have quite different iguif 
c;ince in difi'(rcini envii ou nt Studie-,; might focu-. on hirthweight in relat ioln it 
fit ue, ,,0hlint., mortalit v, neurological development, behavior and growth, All thvee 
out co mea si mi 1'o bv profoundlv altered many po;tnatale, may by other c(r'c tii,,n:ilces. 



The relation of maternal mild-moderate malnutrition to the quality, quantity,
pattern and duration of lactation equally needs study,. 
 I'n exploring this area,
studies must control for the fact that variation in lactation performance may be
influenced by a ntnber of social, psychological, and physiologic factors. 
 (Among
important variables are the timing and characteristics of supplements to human milk,
and the effects of hormonal contraception.) 
 The impact of smoking and alcohol use
during pregnancy on birth weight, lactation, and post natal development must also he
assessed as a confounding variable where such practices occur. 
Maternal food intake
and nutritional 
status before and during pregnancy, including the dimension of gestational weight gain, may be expected to modify the effects of lactational food intake
on 
lactational adequacy and on maternal health and nutritional status during lactation
and In the intergestational interval. 
 Maternal care-giving may be affected in important
ways, in addition to the quantity and quality of milk per se that affect the growth
and development of the infant 
 and his siblings, 
 (The role of nicotine in breast milk

of smoking mothers is not clear.)
 

In contrast to studies focusing on infants, the physiological effects of reproduction
and mild-moderate malnutrition on women is a seriously neglected topic. 
 Required work
should examine the issue of maternal deprivation taking into account the woman's past
nutritional history, health history, reproductive history, work requirements, and
culturally and biologically defined food patterns.
 

Activitv. Questions in thisenergy intak,,,, work area are concerned with the relationships betweenoutput, and the physical and mental performances that comprisethe range of hmnan activities. These include activities in the physical, psychomotor,perceptual, cognitive, and sensory domains of human performance. The overall problemis to determine if incremental changes in energy intake have observable effects onactivity and performance. Specifically, at different habitual energy Intake levels,are there differences in the activities performed in the(i.e. behavioral profilesof the individual, family, and community) and what are the consequences for thc
individuAl, fainilly and community. 

Are there critical levels of contemporary energy intake that enable individtialsto pi'rform differetit activities? floes nutritional status an inof individual childhoodaffect that per on'ls performarce calpacity as an adult? There are significant confoundi ag factor'; (notivation, incentive, resources, etc.) that affect efficiency and product iv i t,. It would, however, he u.seful to know to what extent level!; of measurablepe(rtfrtminc,, capacities linilt or how they affect activity pattern:,, work performance,
and p rudtictivity. 

hcre are vari ou way5 of defining and measuring activities. 'rhiec inirlhdcfroelibel. yV di-at ion, and itit P ,;i ty of part ic ipat ion thein act i vi t a,, wel a, it%cullii il or Io.al defiiition and meIning. In so far as possile, rtliahle standird11eWatm e* 'notld he uti lized hut fidapted where necssary to the, local "Itt.iation.
 
Ill thi 
 irii I.,s ,soft these: activity, data, it is anticiplted that the ] ielt, l .
ii ; of imldagl t' i, t(1 rez tino frerqil.k i es. Ih is ggrega t i on dec cI ihi-, tIll, ht'li1tcv Io0,tlplm-(f i Ii i 1.i ,It icl lida ,v a nt poptilat iun., which he for comp , call thl hc td1 , itl'tI' crJ, Iin l , ,colit eyt ,,fthet falil ) a', the toll of prilmar,v I [1-;, it i,,Ill 1-,l,. ia 1 ),f:iipol :ll iv l lneltij th r ci vity pat tern,, of the primary cal glci , laid If k lI+ll n 
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In operation and by design, the research project will answer not only tile
 
association of differences tn food intake with differences ill activity, but also
 
theitffect of differences In activity, manifest as chIld rearing and other practices,
 
on the nutritional status, morbidity, and function of other family members.
 

Coni tive 	IunctiontliU ad Social ( 'Tenc T'behaving"o individual in his 
ntsfun o it chlVatIoni asa mmbr so I tv(a "mother managing a household, d 

obtaining s;chooling, a worker, etc.) Is a highly relevant criterion against which to
 
as:,e., the impact of inadequate nutrition on function. Food intake is related to
 
cogniltIye and behavioral functtoning of the individual and, aggregate ly, the community.
 
Psh, behavioral variables enter as direct and indirect outcomes of
hlogical and nay 
tiiudcqtLiitt food Intake. They may also be Intermediary variables in relationship between 
fo ,Jintake and biological functions. Questions to which research attention should 
eslcci Ally be, given are those that grow out of existing (though inadequate) data bases. 
Alt ,,,,ht ben dtisidiath cogiitive development, thesethel'o hat. co l, research on children's 

nt', have tenuded to be global or composite measures such as the I .Q. Further 
tc rL II' t ii';llkind Is not lilcly to provide much new Information. Instead, research
 

ned, t I, directed to spevific proctsses in whiclh the individual utilizes sensory
 
tiIt'o, ,mit on, n1an, ly, attentiono ari bilt ty, memory, Information seeking, and abs tract
 
th nii lr4 hc re,Ultrid functioln underlying i ntelle tual performance that also need
 

a (vi arid acui)') aido lIdN' AIi' 	 'eris ,ClMF it"; sna 1 audi tory psychomotor abilities. 

1I .,eqtienC , Otofa 5 ll |'i+. cognitive detficits for other ;pecif'ic behavioral 
ii 1.e i". eed totI bv lv e't"tigat d. ay' of example, if atlcntional disorders
 

ar .i , .ite Wlith uallritrt in it) chi ldrc 0l,what are the chains of effects of this
 
di. , ,iI it pi t, !i ; of ch ikircii: in -,chool performarinctc in learning of okills
 
I, r,',; . :1' a it cox:viaini cit irig t ioctivclY with
e 	 others' 

I+p;,-1 t I' it quc: Iiol, IIlI icti la lv blit rot excluslvtily fon t tit ldrvl , 1,; the 
t t h i ugh iti y lrrJi III",' t lt't t i i Id-modt rat Ct,1 1 it ititI on Cali be 

I hr fI;''n l.it ic , ! !hi, lf-t ion are (a) I dII v'ariabtI., aII Iitt 
k ,ll .n'' n :ildid di lilt(. l.I with foe.! r lat I inladt'qu:Itc intalt ill 


I lit et I I.t orili11,!' 1ni b) IkIA tit)lnitergene t, l facttr, (te. .
 itflt i ? 	 tion.i 

In, a t th ilad teltit v i lit4 ItI j killto e11 
,+ ltt' Ie t I ratised 

, on iiii ii I rI WI i food v [I I tkl 1n(l C 
tiI 1i 11c' , v q'it" ll'. JloAlil be a', well with tici tit-h.cioral
 

" Lt ii I than gn: it Ile. v,t re t i,'
t;i l+. 	 d,,I tit- c i he 

'l..t + 	 ... t io' , r,,l 'too, I I ilIt'l.l1 t1 (ril:1 r te.1' t t n 'alrint tIi i hh -dC l1 Cte1I, 
1 from IIIl ' l x 

It ' ,I' itirn c,.*11_1 I. ii i 'tie! n , hie charac uI ri.tit- i 

lt+ ; .i Ii i n 1 ::If t, . !':ri'f l reeI I c'',',airil clj I'-l.,-- j trrit,lntc 
)I'iipat ly , 11 po0,'. ,'t'C 

i, !I iN oIt iru+Ility, ll i C tatl tv a1 il+ .	 i#1l+t II 'rt, ,i I'x I'' u aggrc, 
' 
a I t 	 t I I i If il li t itI I, ii011'. Such 1 eftah. lo,-r.l Iprotil-t it; i'ii rI t. 

i ' 	 ,

I naitt. t i rn v i it! i (in'eoa wide ranyge tt V'iinl t in ., low, ttl

+..+r+l, t +' 	 r l+ ahl," ti+ sa+lVe" d: lal :'.+'; 	 !+i ,,r altl ipa+ t tl ,.I +,t liv i rg0 tiiakn
l sit -	 ii Ilol , i.,+nn11-d it f I nn cira in , vIi tur if tezaii I'.ti 

,9,, .ii: iV t" I,ry t It i I I ICOI I iiI .a I t V iII . (f !i I1 . 

, ; I tI ,I + fil ti * I I a l i i I + c tr.1e I , I no hipt - i 
+ 


-I h I Iit 	 . e Iic. rI1 r tii (:j] 111+k1'. ,arallo t 

..i 	 i L ; 'I , ' t I I . i" 


+ + .+' + +r t + :
+ . , 	 , + +' ta *,t itl; r++' ! ' a + : ' ' ! + , + +
 



social competence of particular classes of individuals
* 	 coilijeten1ce, and ill turn, hol, the 

affects the social competence (and nutritional status) of others, i.e. the social 

environment, which affects the biological and the social function of others.
 

H IfI('AI. ISSUFS 

ithical |,sues may arise from a variety of sources such as the ethical st andards 

of the individuaI, and populations studied; the history, present policies and adminis

i rat ion of a host country and all countries involved; the nature of the research 
finainrgs and their consequences. It is essential that ethical issues be conscientiouisly 

ridered by the research teams at every stage of their work, with emphasis on empathy 

for tho;e studied and those potentially affected by the research findings now and in 

the fIrltr. Research should be pursued in the spirit of concern to increase social 
awarvn'ies.s of the human condition and societies' effectiveness in response to this 
condit ion, especial ly with respect to the amelioration and reduction of malnutrition. 

In their proposals, researchers should identify the anticipated ethical issues 
(suc'h an tho.e involving policies and guidelines of the countries involved) and describe
 
ho. the intend to resolve them. The principal investigators must assuiie personal and
 

itnvoke initittrtionil responsibility insofar as possible for ethical conduct of tei
 
m cith by all participants in the study teams. In all cases the relationship between, 


the turtigalor', and the sub.jects of studies should be that of informed consent. When 
COMMU"il O or grou,. of peop] e are to be studied, the invest igators must provide details 
of thte maner in which information will be imparted and through which a consensus for 

Collt'!it w il l e btAw ned. 

if the re., tarch i opo sez any ris k or discimfort to the subject, the benefits of 
thn r'aarch M1,uutld accrue, to the same individuals, and conimiunities, that experirnce 

o 	 Mcomfort. other humanitarialn benefits fromthin ti dior IHrlth, nutritional, and 
an i 'ihiuld not K,.excluded from 	 on basis of design,eMCC participants the research 
ain' The. f-eilc tean mu% not withhold such heallth and nut rit ion services as it is 
C.!,,t o11pr'viding,g course ofof 	 In ofar a, possible, ,ervices provided during the 
0.1 ; VIOh whihch prove beneficial should not be withdrawn at the conclusion of the 
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The "naturalistic" (associative) approach is emphasized as the preferable one 
by virtue of the logical necessity to establish the existence of associations qhich
 
have not yet been demonstrated before entertaining interventions either for the
 
strengthening of hypotheses of causality or for implementing associations whose
 
evidences via dose-responses and "nature's experimental data" are so strong as to
 
provide an adequate judgment of causality.
 

As noted in the section on research strategy this emphasis follows from a belief
 
that (a) the output functions of interest in this research are themselves interrelated,
 
and (h) change in food intake of one family member may produce an indirect effect in
 
a different family member. An understanding of the interrelationships was deemed
 
essential to an understanding of the relationship between food intake and function.
 
It may be essential also to the effective design of an experimental approach (clarifi
catiov of the postulate to be tested) and even to the propriety of undertaking such
 
an approach. 

rhis emphasis in the recommended approach to research does not preclude the use
 
of an experimental design provided that it also gives the type of information about
 
interrelationships that is indicated in the report. To achieve this goal, the data
 
collection requirements for the experimental design would seem to be at least as great
 
as are those for the more naturalistic approach which bases analyses upon already
 
exi-ting ranges of intake without intentional manipulation. In the usual experimental
 
design there would be also a requirement for a control group with the additional data
 
col i,,rtion requirements for that population.
 

In som circumstances, and in situations in which the basis of the postulates
 
se,-m pa rticularly clear, applicants may wish to propose an experimental model. When
 
con!i dri ing this devign, investigators are urged to consider both the feasibility and
 
te ethical ,ssues of such approaches as well as the potential analytical benefits.
 
,Sin, the indepvndent variable of prime interest is food intake, the most logical

O, not the onll po ihle) manipulation is alteration of food intake. Experience 
in qhutr . tu:di,,, has clearly demonstrated that this is not easy to achieve (logistics) 
and thcat the effects may he confounded by both sale or redistribution of the food or
 
by ,placemlvnt of other food (in each case this may have the effect of giving an
 
,fctie increase in income and this may be what evokes the observed respon;e). There 
hts hir'o con.,U;.trah~le di scution of tihe ethical issues involved in offering food to 
on, ,grirnt of a population amd not to others and of withdrawing a food supplementation
(or ot hi ,,rvc, propram) after it ha. been provided during a research study. These 
arid othr r Msues a,sociated with the experimental approach will have to e considered 
In an, application proposing an experimental intervention. 

In mtCirit(clrcutance,, ipplicants ma- he aware of events that are about to take 
plic, Iht hill afford an opportunity to establish a natural exprimen (the planned
ijitittLt tin Mt a program or act ivity that will assure a change in food intake, etc.).
Th ,. il cutitmo,' to dW'and careful attention to the selection of appropriate control 
,r-1i, -hich ill hem expected to WOibit all changes except those directly related to 
th, Lhi, i finN i nI ak', cveed, inithe natuiral experiment the provi sion of an adequate 
OM " PmOIo:q MAYv tc, Noru difticiil) uless this is treated an a "oat twali li c'' 

t~!_('11 1. ollrli ,, i ci I )1 ii1t h g over'1 tir 
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In each case in which an experimental approach is proposed, the proposal willbe considered carefully in terms of the power of the research design, the probablefeasibility and cost of tile proposed manipulation, and the ethics of the proposedmanipulation. These considerations will include, of course, consideration of thesuitability and adequacy of the control group; criteria for selection must be described in detail in the proposal. 

INTEGRATION OF PROJCTS WITHIN THE PROGRAM 

Individual projects will be designed to examine the relationship between food
intake and function in single ecosystems. 
The overall CRSP will be designed to test
the observed relationships across ecosystems (and social systems). 
 This approach has
implications for the review and selection of individual project proposals and for the 
management of the program. 

An attempt will be made to select well planned projects which, in combination,
enconmpas:; some of the major differences in traditional diets (and proportional sourcesof energy). At the same time, situations in which major micronutrient deficiencies
 or major disease problems would be likely to confound design and interpretation will
be avoided. Applicants will be expected to describe in general terms, the nature ofthe diet consumed by members of the proposed study population. If there are potentialalternative study, populations with different dietary practices, these should also be
described. 

To permit interstudy crmparisons, some special requirements for data collectionWill l1,e developed. These may affect the manner in which some data are collected(e.g. the ins;tru-ments used in soliciting subjective data), the definitions of illnessand di ea,;e syndromes, the manner in which data are tabulated (in relation to referencestandard), etc. Successful applicants should anticipate that there will be a processof hanmwization of data collection and recording systems, and of research protocolsbeftrr, iiaplemcnt at ion: however, such procedures should be incorporated into theAlpplicant ; should he as specific as possible 
proposals.

in describing proposed approaches. It willbe a,dvant ageous if individual proposals identify those measurements and design featuresthat ;-.1-c dceined Iy the applicants; to require interproJect discussion and standardization. 

It I', ant ici pated that all mnateriaI!, and data gathered and analavzed vill he noadepulnurl II av;illable to tll ,;cientific community after reasonable proy ision of time for
th i ve, i9gator's tot c mplete tile analysis. 

!IiAP) (I '111 I.R S LAJ(II IOllI., 

An iIId'r,tamdin g (of ie interre lationshi ps amlong the ildividual funct ioIlaI doir il,i' ,' t ial to III unIdrs;taIIdi ng alld quantification of the relaI oli ip h tww'ri foodit,*kt' fruilr t 1,on. Ire'r is noed to focus study of ttht"e relat l nllJllpp illa ii. s i~ I rid i''ii uv;i t '.tem, A resarch model bas, d uirO ',tu l d or t; IhIriI l IiIi 
pl i,)p t l oI 2, tl]At t i , 

In t h ritI i , t ir' rid ti l[ 4me Ill o o' faellI .11-vh till- pi I .N f I o(d h1'ru ru:0 ri .1 lb mr,,r l.l(t wr),) *aiui rik ltheid .cli l~ srirv~ of lt i lf ro(ir,,.~ui ih'. ~li n', t hu. Wij!]", . .. Iiiliikhi liltrlllb * idrsiphir,ur'1 arid|]~e;rnuirltr'fc,11h, 
 l sttit ii ~tt
lhef i.[11I~lv ! rI t rn nil t, ri ' llilwrv l.rit(-',e', . h l s'.r[u-. l j h .i I'I1,)I ' l, IntlI "I dt- j~lli il It rl )ft p~rr'i i to he rri'sured , cf fd4erc anid 
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and of variables to be included or controlled in the context of a very carefully
 
planned research project.
 

Research should be formulated (and ultimately executed and communicated) with
 
concern for and involvement of academic and administrative colleagues in all co.ntries
 
that participate in the CRSP. 
Effort should be made to design and conduct research
 
so as to strengthen local resources and capabilities.
 

INSI PHr'IIUNS FOR SJBMI SSION OF PROPOSALS 

Proposals should be formulated in accordance with the usual format of NSF proposals.*

Under personnel, in addition to the usual biographical information, please specify

language competency relevant to proposed study location. In the budget section
 
indictc, how you propose to meet the 25% matching funds requirement, and provide

justification for requests for major equipment and for travel. 
 We also request that
 
the body of the proposal not 
exceed 30 pages, exclusive of budget, biographical
 
mat, ri I; and supporting documents.
 

Background literature need only be cited to support the selection of particular

commtuitie s (the characteri stic ecosystem of that community or region) and the
 
particula r choice of methods and of analytical approaches. The proposed design of 
the st udyi must b, decribed in sufficient detail to permit an assessment of feasibility
of I Particular attention should be givenlementation and of achievenent of goals. 

to thor u)gh explanation of procedures to he followed to obtain informed consent 
of
 
ptrtivipant and tfor protection of their privacy.
 

Appropriate documentation must be provided to 
support proposed collaborative
 
arrangements with other II.S. 
 institutions and with institutions or groups in the
 
devel op i ng count ry.
 

1lhu n ewvprocon, hill include independent consideration by at least three 
r,,vV. r. IProposal:, that are judged meritorious by these experienced peer rev ewe s
 
(i.e. ri"' accepted %,cientific and ethical standards aid fall within the scope of the 
va ijt lic . provi ded) will h.e evaluat ed hY a Steering Group that will reconiend projects
 
III" I 1r, l n into balanced .
Ia l(>l 


,il c-i. It ,'ach apIctpl i o utmuit he received by: Dr, 1.11. Ca lloway, Depart
rrit wic tqi 119mi "I ,ut rniall nce, , Morgian hall, iniversity of Californi a, Blerkeley,

1i 11Itrw '"4720, bto~r April IN, 1979. 

it r::,iani:edll agtain that finial project proposal will Ihe coordinatled 
t- c'i it|, t i Mi alio gyvn ra Ii 2 a! lit y within the (C SP' of h)olthe , untdetr thetlh 

,nlailI ini U , .l i iol ti vzarial'(, to he mevtstrvd data col lecti tcchlliq ta.;
 

andiKii .indvnA . Principal I nvet igators of proposals that the reviuwuis and thr 
1111''l,l 
 0! t'It til' pi 'grri (in late May) %hould aliticipate a need to 

.iL .1il-,p t i v-.! tvliit pipnI d pro ec , ,*Tlri riatc. 1,
 

nuAl ,
Jl y lq :'t 0 
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PART I I 

PLANNING THE RESEARCH STRATEGY OF PROGRAM AREAS 
A. Rationale and Significance 

B. State of the Art 
C. Research Activities Recommended by Workshops
 
D. LDC Investigators' Evaluation of Workshop Recommendations
 



PART II. PLANNING TIIE F.ESEARCII STRATEGY OF PROGRAM AREAS
 

Many aspects of the study of human nutrition constitute an applied science
 
to which many different sciences must contribute in order to find answers to
 
the quest ivas that arise when attempts are made to improve the nutritional state
 
and living standards of people. Aiswers may be found using new theoretical
 
perspectives or new methods or may require considerable observational data
 
systematically obtained. The proposed program reconstitutes this trilogy of
 
theory, methods, and data to provide 
a clearer context for public discussion
 
of nutritional concerns and public nutrition policy formation. Merely pro
viding bettcr data is insufficient rationale for research in human nutrition.
 
Conceltual-theoretical and methodological concerns arg a necessary and productive
 
complement to nutritional investigations, including this project. The concerns
 
of this project are designed to be cumulative in the sense of increasing the
 
depth, quality, and scope of understandings achieved.
 

tVot enough is known about the basic functional relationships between energy

intakes andfor example, resistance to and recovery from disease. Associations
 
between intake levels and infection, cognitive and behavioral functions, repro
duction,lactation, and general Lehavioral adaptations are also not understood.
 
Such relationships have not been quantified sufficiently nor examined system
atically within a context which includes not only the biophysical issues, but
 
also the broader long-term and short-term sociocultural,economic,and administrative
 
aspects. Some of these functions about which knowledge is needed have never 
been .;tudied in terms of socially relevant values. Part of this research will
 
need to be methodologic but all will contribute to an understanding of the ways
in which nutrition and therefore food affects the lives of people. Definitive
 
conclusions about nutritional needs cannot be drv.wn on the basis of observed 
food intake alone. Rather there is a complex of relationships between levels
 
of food intake and individual and societal functional capacities and capabilities.
 
This program must offer simultaneous approaches to an investigation of such
 
re Iat i on-h i ps. 

This research will examine in some detail the nature of the processes by
 
which food experiences--especially the experience of episodic or chronic defi
ciencies of intake--affect the lives of individuals, social groups, and
 
Comrlunit ies. The research will have a worthy outcome if it improves understanding
of the roles food plays in people's lives and helps improve the basis for design
of ,ocial responses to conditions judged undesirable. The investigation's stug
gested aim is to elucidate andi/or quantify relationships between intake and 
functions in ways that will be significant either to the appraisal of "nutritional 
pr,)hlcm,," or to the design of social actions to address them. 

A. ka.tionale and SianiicLnce 

Five progran areas were %uggested by a workshop convened by the National 
Acadeviy of Sci ences to consider the feasibility of research in this a rea.* It i,; 
ci e;r that the five prog:ram areas were chosen to encompass the major evcnts, and 
COlI ,rtn of the. household unit in rIltion to food intake. 

A%a first s p. five mul ti -discipl inary work. hops were held, the part ic--
In! bob-, ,c cnt ific invet igat ors from both dev' ped and developing count ri.-.ng 

It,;r';orpO.. of the wor shop,, was t, establish the most critical resear h quest ion,, 
and apprttchw. for ,isa h pi ogram :irva tinder thte overil manda te to study how 
,.lr ,d levels, o lmargiial foid/tnrgy intake affect the individual '% abiIlity t
 

sens (,, to,. 
tli' 'iVr 'lman ;ir ; to 'Ill dtCt Iv" i:'),petl .nte, ph's" IlI 

itll)t lon il ol Ic "1Jut:? ion" in this wl 0t,, it i% not limitiOti 
u:r ax 1r poIner disease, 

liht0- ,Iio,:ith, 'W',d fO,, ,rc .iiV ch on Nutrition and Fuoction, .1tiv lh-21, , (C!, 
Itr,'., ti jIIt'l',t .', i'ro azn'r , lood f, Nutr, Hoard. kep(ert l ttid Marth ii 



activity/work, cognitive anti sensory development, and social competence.

lluman nutrition field research typically involves the measurement ofnutritional status and its correlation with specific functional/physiological

events with some attempt to account for confounding variables. Thiis research program differs in several respects: 1) tile independent variable is

taken to be food/energy intake rather than nutritional status, 2) it is recognized that the functional consequences of marginal malnutrition in turn contribute to the perpetuation of deficient intake and this must be incorporatedinto the research design, and 3) the behavioral as well as environmental 
aspects and interrelationships comprising the operation of a household unitwill be integral parts of tile study as dependent variables rather than con
founding variables.
 

In preparation for tile workshop in each program area, two background
papers were solicited, one 
to be written from the biological perspective and
the other from the social science viewpoint. It was requested that each should
cover the state of the art and should suggest research approaches to serve as
the basis for discussion in the workshop.

Most of the workshop reports covered the following topics: research
objectivesresearch needs and priorities, design and methodology considerations, and ethical issues. 
 The state of the art and major recommendations

of each workshop are summarized below. The complete workshop reports and
accompanying background papers are included in Appendices 11-1 through I1-5. 

B. State of the Art
 

Tle two background papers reqil.'Sted for each of the program areas wereto include a section on "the state of tile art." for the relationship between
mild-moderate malnutrition and function. In general, research to date
focused on severe malnutrition; relatively little is known 

has
 
about the effectsof mild-inoderate malnurit ion. Better methodological techniques are needed
for precise quantificati 'n of intake and many of the 
functional variables;


in addition, some measurements are straightforward but their 
interpretation

remains ambiguous.
 

The following suunary 
 provides an indication of the state of the art.
More thorough presentat ioms are given 
 in the appended background papers

and some of their references.
 

DI SEASE RFSPONS .. 
Ai as ;ociat ion betwcen mtlnumt rit ion and infect ion has: been estab lished.li l e nut r rii.l deficiency" app':1rs to affect the suscept ibhility andseverity of cert a in di-(a,:; , !,o infection in turn influences tihe desire andability to consuie f andid therefore may alter nutritional status. lpi(lemiological survey. carried oi in Asia and America support the correlat ionbetween nutrit ional A],1''icieic , ,rowt h retardation and infect ious di sease.Structural cinany, , organ, luch theas gast rointe!,t inal tract, pancreas,


and liver, wh i ch oc cur is 
 a result of malnutrition, contribulte to the frequency and severity, of diirrheal episode,;. A study of Mexi can children
found that mulrattewalnutri i on was significantly a ssociat ed with tilt (Ii.
rat ion and severitY of inufectious ilUne:. indernourished conwiunnitie,; carrya hevai,er load of iar.;,it c ilfe;t at ion'; (Ascaris, Necat or amer icani s , v'thau well-rouri,;Iit.! ,v
,,,S:'lI it ie, an1 1he'y expres!;s higher rate, of *lt'copi thic
 

in fec t io; (A' igel aI)

',I ldllr , 11;IVi' ldd rt, ,' ' tI!ho l I i fi,1 l l tWvell Izi 11111t I it I Jim1 m h i ll~ l, 

'i"p .1,, t\'. "l,,I " i. e Ih v.;tm . impa ired col]-red iit '1 iflhtfliiii( Ic" n'; eY, (c~r.u m.uon,, delam',d h l'esn,;it ivity, num1nber of ci rcllltildepl ' l wtit lyll ,t "tI , is itYOVi c r'sj Ijsm, fact orr pro dlict i oi, 0t . } 
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interpretation of some of these results is controversial, however, due to
methodological characteristics. 
 Ilumoral responses are generally normal

increased with malnutrition. 

or
 
Amounts of secretory IgA and mucosal antibodies have been found to be depressed. 
 In one study, secretory IgA responses to measles and polio vaccines were significantly reduced in malnourished subjects. 
 Most studies concerning inunonity and nutrition hav
involved severely malnourished subjects. 
 Immunocompetence methodologies
u ed should be sensitive enough to show significant changes 
even in mildmodcrate malnutrition. (From background paper "Nutrient Intake and Disease Response,, by R.K. Chandra.)
 

REPRODI)'l ON. 
'There is some agrvvment that nutritional 
state affects fertility,
however, the intermediate behavioral variables appear to be m-ore significant than the biological variables in determining population fertility
levels. 
 Nutrition is considered to be 
a major determinant of age at
menarche, though genetic and other factors are also important. Studies
in (uatema la and Bangladesh have reported a weak correlat ion between intakeor status and duration of post-partum amenorrhea interval. Such studies
lack measurements of nursing patterns which may affect 
such a correlation.
(From ''Nutrition and Ifman Reproduction: A l)emographic Perspective' by

J. Hongaart s).

Infant mortality rawte, 
 are good indicators of the magnitude of malnut ri t i 01naiong both mot hers and i n fant s. Low birth weight has helenfound to (. the maini deteninant of in fant mortality when age, race andsocioeconomic condition. are tak en into account. Pregnant women who havesuffered early malnntrition and enter pregnancy in a depleted state run a
high ri,;k of miscarriage, stillbirth, low birth weight of infants and
premgtlority. 11e demands of pregnianocy impose a serious drain on the
mother'.n already deteriorated physical condition, particularly as it is
uiually impw,iibl)e for poio women to reduce their work 
loads in compensat ion. If the lactat ong ,oman',, intake is inadequate, lactat ion will
be maintainecd to ';on exte'rt at the cost of her tissues but the period
of ,actation i ';ho'tr thanr normal and her infant grows slowly. Theseha rd 

" + 
,diip ilt imatu y take their i"ll oo

/i ,IiiIV , 
the woman's body and in unrielasuredV 001 t 1 I 

wa uoil 114W,A"IIVIIT.ai'y. 

Very little i, hl ,iiabot t 1hv r'liation between int ake and tht abilityto pefortmn wort l' ut nWVur Iinkag'e iq armitiguoli since the body storesvitrgv. It iK the long turn link that holds consequvnce, tor ,ocial fu'unction a id productiv'ity. Alith o ,lrel't ,iimea,"re'; of St it'.calnot yet hlepr'ri.'lv relait. 
 n,thi ability i to peritorm work. 'one4 evid'nce from
(.00 t e I lu.,n di " ' s "' "ggvi's that inci'vied caloric intake affects workrita t. (FIrom "Nutriti o , Ph, . c'al Activity and Work Outrut" by .,1.Bliq,)

lhvre i% i, dioubi that ''vvr, "itritionral retriction limirts abilityt" 1erLin wort'Ian rol'"itull ' tri',l t--in divido;n, with mild-modrat'

l t ere- t ition, hiro'', I' um ll ilarr 
in 

yI in at s4on "adapterd,, lu'v l ofa i vity. "li' foljulii , ld'. arere tatibli'th d 
) r,* ,ul' it i , cit t inidy , l an , r% ! lo 'i:'e '.r i ru..,r i Itf,.' k,ii , I . - r , 1 w'. l iti+ n,il dlr ivat fin 111inu 'irtot mu inlilanv" i f]iI-"!'1 1 ,,,1 . at, , 
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(b) Total circulating hemoglobin affects work capacity.
 

(c) It is suggested that present energy deficit does not decrease
 

physical fitness in short-term activities but can adversely affect en

durance.
 
(d) Physical activity and energy expenditure are related to energy
 

Recent studies show that relative
intake in both children and adults. 

inactivity of children reduces growth rate during rapid growth periods.
 

There is no documented evidence that actual productivity is decreased 
in
 

or inadequate energy consumption.
populations with marginal 

(e) Percent of maximal aerobic capacity sustained at normal work
 

per unit time are reduced in cane cutters with suboptimal
and work output 

energy intake. 

There is a high probatoility that chronic energy intake restriction
 

(From "Physical Activity and Work Output: Biological
reduces productivity. 

Perspectives" by F.E. Viteri.)
 

It may be the case that mild-moderate malnutrition does not affect
 

work performance but does affect the type of activities engaged in outside
 

of work. Behavioral adaptation to caloric restriction may occur in an
 

increase in resting or quiet activities.
 

COGNITIVE IEVELOPMENT AND SOCIAL FUNCTIONING. 

synergistically
Evidence suggests that mild-moderate malnutrition acts 

factors to affect cognitive function. It is
with social-environmental 


to separate out their specific contributions.
experimentally difficult 
Most of the reports relat ing malnutrition with cognitive deficits come from 

animal studies (particularly rat studies) and neurobiological evidence. 

MilIdly malnourished primates to not demonstrate primiary learning deficits, 

but they do ,;how pa-ss.ivity, apathy, shortened attention span, and failure 

to habituate to repetirive stimuli. L.ower species show similar apathy, but 
and emotionalso increaqed nornptrpoSive behavior, increased excitability 

ality, and aggire-ssion. I)isturbances have been noted inmother-child inter

act ions,. Animal nitidies of intergenerational mild-moderate malnutrition 

qhow i rrev ,r ihle ha\,iorall deviations including impaired cognition. 

Nenr ubi logical tud ive; report mi ld-mode rat e malnutrit ion severely affects 

the dveloping 	brain, but not the structure of a developed brain. Pre

ioni i l iely to reduce the number of neurons formed while
natttl malntit 

ititm it i reduc,, Myelination and format ion of
 p qtvt't l r l 'on their size, 

mnbrane components are impaired by undprnutritionpre. anA pot l-,vraptic 

(i rl I6'lor of work,hop ol Nutrit ional Status and Cognitive Functioning.)
 

(tialt ,"gget that provision of nut it i ona I suppl ement stia 1an 'tud iv% 
on enhancement
to mildly-modnteraitly malnout'ished children has little effect 

of intpl yiuctual develIpmen t. The effect.s of supplement'; given in severe 

malnut rit ion are grvaitr in an unfavorable environurient than in a supportive 
of how much variation inV-nv I roiumtnrt ILath, r !han addrevssing the question 

togr,it iv mpetV Ce an bp attributed to nut rtiion "ilonie, rsvarch may 

profit mor > I ,il the ntritional and socialhe rl'' i rig interaction betweer 
ei riiirmvrit ii c nl it i . . A i rirenit popular hypoth,'sis in that mal nut rition 

,alutIi " ,hIvi or irir k i yin'func tiorn l hanges in at teti io n , respnn',ivenes, 
, ilat Intl .ini q i*ittit Ir yr rather than direc imliirrinlnnt of Itifl'llinp 

Ilit .. A iv-, ' fHn . t iv futnid ,r'ntwirc,d t tl'tn it o to mod rate blimoli 



and hyper-reactivity to more intense st imuli ill premature orI, Iow -i rt bmc i IIt 
infants. Decreased curiosity and exploratory behavior have been f orud in
malnourished infants. There are suggestions from studies on pre-.:,chool amschool-age children that malnutrition may be associated with de fici ent per
formance of tasks utilizing short-tem memory and attention. Si ich tii- to,
 
as mentimed 
 above may provide the irost sensitive tiie:l)'-C25 of, ,i,,Ii'!,I
cognitive ability with regard to malrmutr ition. (From "'Ma it t , ,

levelopment of Intelectual Competencies: Research Iseses anid tPriorit
 
by II. Ricciuti,)
 

Ili conclusion, the effects of imilrnutrition on the bodyv't wet o'lI

integr ity is more fi-mil' es tabliished than the effe.t on adapt ivv h ,llS: In:
 
capacity foi learning and dealing 
with social a id environieintal demmd,;.

Since behavia-ial impairments are probably multi-causal, research mr;t trl-c
 
into accolrt the diversity of and interrelations amonp the cau-;al di mcnr e,..
 

C. Re,;earch Activities Recoxminded by Work!sp 

DISEASE RESPONSE. 

"l'he workshop on inta ke and disease response was the fir-,t worl<.i,htp hli .
The nature of the topic was such that it related directly to all of t ,

other program ar'eas. For these reasolls the content and ColC jI:,ions of'i,

ork;hol, were broader than that of the 
other mectings, 'he spoc i tc c,

rives dd-e;.sed were the following:
 

(1) to develop a functional classification of nutritional statli, ;as it
 
relates to expression of disease;
 

(2) to determine the relationship of nutritional status to viiulierabil it
 
to di'ease aid/or its expression;
 

(S) to identify the specific contri ution of total food Iliripy iiItIa ',
to nutiitional statui, in the presence of pr'evailing disease paitterr'i,,' r1 

(4) to establ iJh the validity of I inkages in the total ;i ' i,

relatc.s food iita c to diseas;e.
 

RUt- sorch design patteros., to fulfill the above objective,, wr'e t9x.t1;,iv,.N
tLiiSCiiu' ed iith emnph;1,m.,i on the syt te; approach, the epidenliologitK , , I,

llpprVoit , Alrd the .Xpcrimelltal CJ ittclmiol og ic/inter'eit ion mthod .
 Cii J- i1,
 

fm - t' l 
 t t l' J ofi ctiiii ll iti ( ., .re p ri ,,nt?,(. 
It llo : In, o lo(0,iia. I I oil icS t It i otm l i' ]tiO I('d , ,i 'X. 

iiI! t '; , Alld miitj'oeihii it,; of il Iin "', mui'.t he cul tural ly dvf il .,. i(, . 
oI i 'u ll I5',t I ralI,'t si-s e;v"; icir,,it it" resistallce to li,-ai- ,, .
11)(1t 1 ' lIft ldcalr fillly OIlos dtil lg the armbiguoui liattlle (it the'ir :7, ,l
px',tat ioli AnId that , aIt ist c; 1 ' I g.ili ficant di fferences Ina)i ho Ii ffi 
,) o )'t'cv bet wri-i hea lhy aid on Iy marg i la Ily ma Ino -lltild i ,I1i , . 

S.b-..,qi (.;itto, the work shol,, part ic i pants were asked to i il I, it.I I 
Iit td i ,(',I;t,v ftr t lid , cri t Ika I target poll at ioll' , and oI.t .,i

'ire oft r';ipoll' to di feas'v. Respons'e; sugg'ested that puras:it is ild 
n, 

l i 
i . e i.,..-o,'.rvt at 1i't1 jolt al l;l F'rllI- hii,ld I 11;,1,Ftarld t . 
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pregnancy, lactation, and inter- and post-reproductive periods. Lactation
 
and maternal nutrition during preg,.ancy were given highest research priority
 
with the following specific topics considered to be the most critical re
search questions:
 

(1)The relation of maternal nutrition to the quality, quantity,, i t 
tern, and duration of lactation, including the meaning of reported "lactat ion 
failure" and the effect of timing,amount, and content of nutritional sup
plementation of the mother on lactation performance. 

(2) The relationship of patterns of weight gain during pregnancy to
 
pregnancy outcome, specifically, complications of pregnancy and low birth.
 
weight infants.
 

(3)The timing and characteristics of supplements to human milk with
 
regard to lactation and the health of the child.
 

(4) The significance of weight at birth.
 
(5)The effects of pregnancy and lactation on maternal nutritional
 

and reproductive status.
 
(6) 'Teeffect of family planning on lactation and maternal and in

fant health.
 

The merits of initial cross-sectional studies to define the population
 
base in each country and to estimate the magnitude of nutrition and re
productive problems were discussed. Subsequent prospective, longitudinal
 
studies wol1d provide more detailed measurements of variables and better
 
estimates of relationships.
 

ACTIVITY AND WORK.
 

This program area includes considerations of intake with regard to 
utilization of time, choice of activity, capacity for physical act ivity, 
quality of performance, and work output. The most critical research questi on 
is what levels of energy intake are necded to enable individual,; to perform 
differenrt activitie,. Second, does nutritional status in childhood affect 
work capacitv and fitness in adulthood. Third, to what extent do levelq of 
performance capacities relate to physical activity and work output. loor'th, 
are there differences; in the activities performed at different hab itial 
energy intake Ievels and what con' equenvves ensue for the individual, tanlv, 
arid commrr liritv from different IoveIy:,. 

( : !It (YUN'LI VI 'IONJNG. 

Ln it Vt functioning for thi s purpo;e includes menory, learninig, proh 
lem .olving, latnguage acquisition and use, and abst ract thinkirg. riWty
 
researrh ol)iective' include the ways in which biological and social-environ
mental tctnrn act ,yner'rgistically to alter cognitive functioning; a'p', 
o int l et'irtua I compet vncy that ar'e affected by undernut rit ion and the
 
mechari in,; involved; and how adverse conneq"vnlrces of combined coidit ol; of'
 
u"Wernit ri t on and ,oc ia1-envi ronmental di sadvant age can be prevent ed
 
afl'' Ir rat ,d.
 

iartt iprn that thi ' t proc't. sing pi ., felt iiorin ion pat adlip q i. I 
or gali 'ati'n tlognitrllwI 'iil'u tttoro11 I tnt ici i it ntnt I a' 

of inrtformat ionii. It i% arn apcjruncfi stitalbi tt studyirig basic cognitin( 
proc ,, a cultur'es alil ovei Iifet',,,;,, !,pan. 



SOCIAL FUNCTIONIN(;. 

Ile idea of "social competence" has been variously defined and might 
include a range of phenomena from interactions and adaptations of children 

to family participation in social institutions. The objective of thi 
program area is to characterize the biological and social-environnieald 
factors which influence one's ability to meet culturally appropi iate re
sponsibilities. It has been suggested that a particular research priority
 
would be to ask how the intake of women affects their social competence as 
individuals and as a group. Ile concept of 'social competence" is'the
 
logical result of the consequences of the interactive and inuterdependent
 
nature of disease response, reproductive quality, activity, and cognitive
 
development in relation to intake.
 

1).LDC Investigators' lvaluatii of Workshop Recomnendations 

In January, 1979, a meeting was held to evaluate the recommendations 
of the five program workshops in terms of feasibility of this research in 
lUess leveloped Countries (1,DC's). Most of the participantn, were eqrab
lished investigators from representative LDC's. As a result of this 
meeting, a document was drafted with emphasis on LI)C viewpoints which would 
serve as a guide for inst itilt ions preparing proposals for this (1RSP (sec 
"Precis: Col laborat ive Research Support Program on Intake and Function'' 
in Part I,1.
 

It was decided that since the various components of function are 
interrelated and interdependent, they should be studied as such. Similarly, 
since the functioning of individuals is related to and depends on the 
functioning of other family members, the unit of study should be th, house
hold with specific substudies done on appropriate individual members of the 
household. lhoe mother and child would le major focal points of s;tudy. 
Food intake will be represented by energy (calorie) intake encompassing a 
range of habitual mildly-to-moderat(ly restricted energy intakes. 

The research approach in each study location will include broad set s 
of crosq-disciplinary variables which tohether are systematically inve';
tig/ited in rel'at ion to food/energy intakc. Dtata produced should be guer
al i :ahlI to nut rition pro ,lems in LK.1 's rath or than specific to the coun irv 
studied. As several ID(C locations ,are planned, the program i. a 6 ,lo sltu 
con';iqt of core dteltnmi nant,' w,'ch won tld he common to each proj cc wihill 

the program. 'lho ,'recis attempted to describhe the core detemiinani . ne' 
,nsary for e ich project ;ind to indicate related research quesl i n: p iv'ci 

high priorit y for .tudy by the program workshops. 
With rfood intake as the indcp('adent variable, success of the program 

depends, on the, Acqui'; it ion of reliable quiant it atye measurement:; of food/ 
energy intake of individualq within th,. household. It was agreed that
 
repeated one-day intake mea'.urements should be taken in each project and 
that other"m't hodq 'tch a'; weighinug amii! ;maisri ag, index foodns, et, wou'lld 

he op tional. Part icular at Io't Il he" gi veni to mea s u r leii t of w t'r 
iatake wh ins frequentl overloked in i ltu dive., and may be a l'itl alwhch 
fatcto' to the fUn t io" of l;ictting woiie , inft'n subject to cert in di. 

e/, ep ] ,',, cio. 



Nut riti n l statn miii iult-lu'i it %ili be used as an explicativt' in;t ir

mcdiary variabl e. Body muorlhology and compos ition are the best prr'nhtlT 

identifiable indicators of nutritional state. Height and weight in adults 

indirect estimate' of composition by :i,inreflect past and present ,at.t,; 


folds orI" arm circumfr(t'nce im1ay hi n tu,55ary, In chi ldren, relat iv' heiht
 

for age and Ie. dvic cts past growth ittilid ati n while Ielati vetwe i h fo'o'
 

height intlicat,, preent nuttritional state. Circumiferences and skinltold
 

lit.asture'; iay he ritnces ry. Specific biochemical te:,ts hould hi used 

only when stfficilent ('videnice of specific deficivic ies or diseae, warrixt. 

their inc lusioi.
 
Communities selected for participatL ion in thi projcts should ie crI 

atively stal)le with low migration rates. The necessary infrastrumtuie for 

comImunication and record-keeping must be present. The range of int a.e 

levels should b-pan adequate thi'glth li,d'rate restriction. The comnmulity 

tin'st have an appro)riate deimrgrpltichstruituri', birth rate, lactat ion p"!t

and morbidity pattern. The r.,uaclich des ign would be strehigthen.d bytern, 
the choice of connunities with relatively homogeneous genetic and cultural
 

Comptisition, with freedom ROmMajor specific nutritional defi iencIiS. 

and with moderate morbidity level'; and minimal parasitic infestat ion.
 

S)p'cific r'esearch topics should have potential appliicatiol for govirn

mnet policy anld lirogramnis and they sh, ild address problems which are serir.us 

and wid(,'rpead, In the' area of dis.scat:u response, quie;tion. shou ld ;tdyvs 
; S"St ept1i- , i'tq , out conit of di'; ca t',ntr'itiontal Ut'fC KI On ilit c l ail 

definitions fldi s-anc shounl he el utcidat id antl (.Ouiprn'uic,!d.'d;Cu lture- speci ic 
however, diagilto, ic criteria anid charact erizations of diseases ind theic pat 

terns will ie nt:iiidairdizcd tho'uughou t theii CRSP. Measurement of murbiditv 

patter'n, aind vital stat i ;ticn mus t form par t of th cor edturn nal nit, 

hit h regard to lh, quality of l pr'od't ict ion, Pt'egtIjjitc: 'ad la 'I t i or 

';hlt ld be con,idet d a integra'dtI ciiocc'sc'; . The phiy;iologiil effectl, of 

rug rodtL ti on ald lmitld-mIodel att' maI lut rit iin tI1 wonien, in ,, i Irnpoi tntit ail 

n('glectvi'd topi. ..iP blhci'or', i'RY prij'cts, should include exaiiiintiot !. 

maternal deprivation; taking int o .ccount the woman's, nutritionatl and hiiltht 

hi tr ), r'pros'ttpiv' h s iy, work culturll' y- !,,I' i re'tirem'nts, anid 
tV, ,Tlbio)logically, dctinutd food ptt),o . 1 0 1111. lll 1', W! It) , PI Inli:, A,!u 

nutr it iit. tKlriw l tli inf L t i t ' iitnih toni ,wevighl in rIi' 1 l toi 
fullo( 1!1,1111ii!t , Mol,> growthi, PC" :,I()ogical devectplrio-lit," t~llltv, .td -4-1,' 1l t . 

.l , it l l wiAai AtI."Io t , Ii , t V// l 'i mwrtut th' K: i,'! i i i' t fq : 

tin'r dTi ,, i "n , in Ait iv ii',t I ',u-d I;-1( h ity' ori l prof iIN"; i At f tri l 
t i t u ai v nl ' t v ' a n, h t a r u ' k ul n eql; l vl rlv i n~ l 'div u l ,
 h a bl l t ' l y, I a , l PI( 4{ , di w t h e t ' f i i 


cI'A , It h' 
of inc 'a!Aa ' ; t iormn'::l i' v.ti) it ii I lit t r aft vct activity pat t cut' , work 

(i .ctiv 

tf11'ti i)', anid iitt\" 1) witil t uh;elful to know to what ixl ntt ltp,l, 

p,'rfor'f:ima L , and plrol ct ivity, T'r I,'; um t in,, ludt d'terminat on.,' 

itt' ptt I f i i'r ,i v''" ttd c l ld fren.ticrin r ult tir, 

With rin'- t o ctfiti'' ;n! A. :.ial fiuctitaning, jenc;li'uth tolld I, 

addrivntm ,d to " t,ro, in 4 ithlut l i it q.itini , njoi"ii nit "it' ,hi ' wd't 

ol h Aol1 Nll Ion, ili ' ', iMW'yitt1'k,)l' f.'o i i , , ihqtrIa t hlinkl ilT 'am!tl 
relted nIonr() , hV of h1 d i'-t '(nor"Aid CA,I itiv ,' I nott i, 1 co"l owt(t!'it(ew '.i 

, [llrmi nkillln, ct,' tliOli ooidf ! . ,in ch -,')l !,-rhot" in.,, .goIf anld irijunill tl ld 

I . CI ;l t l A ,d , i~A ,i' wr ',,i , . ,ong11i €[v ir()nPniI, v ,' 
I P i ,IT, f lo w:i j ot ' :]i-r '
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caregiving, and malnutrition with regard to intellectual development as well
 
as emotional and motivational behavior should be studied,
 

All workshops addressed the Issue of ethics in research design, with
 
each successive workshop elaborating further on such considerations. U.S.
 
standards for research on human subjects must be maintained and subjects
 
must give informed consent. As far as possible, services provided during
 
the research project which prove beneficial should be maintained after
 
conclusion of the project.


Finally, after many workshop discussions of possible research designs,

it was decided that a naturalistic epidemiologic approach would be preferable,

particularly in the beginning of the project, Certain caveats were 
issued in
 
the event an experimental/intervention approach were to be used,
 

A summary of core program recommendations implied in the Pr~cis follows
 
in Table II-1, below.
 

TABLE I-1 

Summary of Core Recommendations
 

from the Pr6cis
 

Ethnographic Study
 

Community Selection Procedures
 

Household Selection Procedures
 

Ethical Considerations
 

Nutrient Intake: 
 one.day repeated intake measures on
 
individuals
 

Nutritional Status: 	 adult-.height,weight,(skinfolds) 
chi I dren- -height/age ,weight /height 

Disease Respons;e: 	 morbidity, vital statistics, of
 
poptul at ion
 

Reproduction: 	 maternal deprivation related to 
nutritional and health history, work 
requirements, culturally.defined food 
patterns 

Activity: 
 activity patterns of caregivers and
 
children (effects of measured capacities 
on a(tivity patterns, work ierfornance, 
product Iv iI y) 

(ognitive It Social Functioning: 	 sensory i nformt ion-.attent ion, nmemor y, 
inrformnation seeking, abstract thining 
and re lated sen'vory and mot or cap;st itti,I 
discrete aspects of %ocial t'onfvttnc,. 

4:,
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PART III. PROPOSED PROJECTS, SITES AND EVALUATIONS
 

A. Solicitation of Proposals
 

In May, 1978, a "Notice of Research Opportunity under USAID, Title
 
XII: Intake and Function" was mailed by the University of California,
 
Berkeley, to all roster schools and to non-roster schools where recognized
 
nutrition research exists. The notice was also published in AIN "Notes"
 
and The American Journal of Clinical Nutrition.
 

Expressions of interest were received from 42 institutions in re
sponse to the first announcement. Analysis of these responses indicated
 
to the Steering Group and the Planning Contractor that a better indication
 
of the probable nature and scope of the research envisioned should be given
 
to the respondents so that the need for multidisciplinary components and
 
sophisticated design and analysis would be clear. The hope was that suf
ficient guidance and lead time would be provided thereby to enable inves
tigators to establish necessary linkages, or to avoid wasting time in
 
grant preparation if linkages were not feasible. Response to this second
 
solicitation was mixed (60 institutions contacted; 36 responded); some
 
potentially qualified investigators did not respond to the request and
 
others failed to provide information in the form desired. The Steering
 
Group evaluated the material received L.t because of the deficiencies cited
 
recommended that the wider group of pot, ntial collaborating institutions be
 
included in future planning activities. All interested institutions were
 
invited to send representatives to a meeting in Washington, D.C. on January
 
31, 1979 at which the guidelines for research grant applications were dis
cussed and USAID/BIFAD officials answered questions regarding overseas
 
linkages, funding and the like. (See Appendix 111-1.)
 

B. Site Visits
 

A list was prepared of LDC's in which nutrition or related research had
 
been carried out by US institutions interested in submitting proposals.
 
Site visits were then planned to include the most frequently mentioned coun
tries and others thought to be strong possible CRSP locations. The purpose
 
of the site visits included the following:
 

(1) to inform the local All) missions about the CRSP and asses, their
 
receptivity;
 

(2) to discuss the nature of the research program with local invs
tigators and to evaluate their interest and institutional capabilities for 
conducting a long-term, mltidisciplinary research project; and 

(3) where possible, to discuss the program with local government of
ficials.
 

Generally, each site visit was made by a team of two persons represent
ing the planning pha r of this CRSP. The following lists the site visitors: 

Barbados - [r. Doris Calloway, I1CH1; April, 1979, 
Bra:il - Dr. Gaurth Hansen, Utah State University, (Steer iny G;,, 

and Dr. .anmna Galiler, Boston University, (Steering Group); March, 19 7. 
Colombia - Hansen and Galler; March, 1979. 
[gypt lr. Samir Basta, horld Bank, (participat Woik hoi 0i, Woro), 

aId IIr. (hr I.t ir1. ootd , ; ItPhruary , It3 1J1CF 



Haiti - Wood; August, 1978.
 
Indonesia - Calloway; July, 1978.
 
Kenya - Dr. Michael Latham, Cornell University, (Steering Group), and 

Wood; February, 1979.
 
Mexico - Calloway; April, 1979, and September, 1979. 

Peri - Hansen and Galler; March 1979, 
Philippines - Calloway; July, 1978.
 
Senegal - Basta and Wood; February, 1979. 
Sri Lanka - Dr. Leonard Schuman, University of Minnesota, (Steering
 

Group), and Wood; April, 1979.
 

Tanzania - Wood; February, 1979.
 
Thailand - Schuman and Wood; April, 1979.
 
Tunisia - Dr. Anna Ferro-Luzzi, (National Institute of Nutrition, RQme,
 

participant Workshop on Work Performance), and Wood; February, 1979,
 
Zaire - Wood; March, 1979.
 

The Table 111-1 summarizes the responses encountered in the countries
 
visited. The full set of site visit reports is included in Appendix TIT-2.
 

Site visits were made to all countries presented in the thirteen
 
proposals received, except for Bangladesh and Honduras. Recent visits
 
to Bangladesh have been made by competent investigators who contributed
 
their impressions to a report for Bangladesh. A scheduled visit to
 
Honduras was cancelled due to lack of Honduran investigators.
 

C. Proposals Received
 

Thirteen proposals were received on or shortly after the deadline of
 
April 18, 1979 from the follcwing sets of institutions for the LDC loca
tions indicated:
 

Univ. of Arizona/University of Kansas (Barbados & Grenada)
 
Univ. of California-Berkeley/Washington Univ. (Tanzania or Sri Lanka),
 
Univ. of California-Los Angeles (Kenya),
 
Columbia University (Brazil), 
Univ. of Connecticut/Univ. of Massachusetts/Yale Univ. (Mexico),
 
larvard tn iv./Cornell Univ. (Co)ombia & Haiti), 
Univ. of Iawai i (Thailand), 
lowa State Univ./INCA1 (Hlonduras), 
Univ. of Nebraska (Bangladesh), 
North Carolina State Univ. (Peru or Senegal), 

irdue U1n iv. (Egypt), 
Tift,. Univ. (Thai land), and 
nilane Univ./Lincoln Univ./Medical College of Wisconsiii (Colombia). 

There were thrce other expression% of interest that did not result in 
alpplications: 

(1) Dr. ihlen Guthrie of 'entnsylania State University decided not to 
appl 1y on Ic;r i tg that I!SAIh! wotild not be likely to approve a project in th, 
Phi I ippine%, where %th' ha a ttong estahlished linkage from prior rel:at,,d 
rcs,.erch activ it i,, 

.) Cr:arl lAylor of ,John% lfolki niw ivrrsit y wan out of" the coen
lrv dtlyIn, lhi t in hiet idi cated that he Would he prepared to apply in the 



TABLE 11-i1 

Site Visits 

Country Major Investigators nnd Institution Goverment Officials USAID 

Barbados Prank Ramsey, Barbados Nutrition Center none visited not avail. 

Brazil Eduardo Marconde%, Instituto de Crimna 
Yaro Gandra, Universidad do Sao Paolo 
Anibal Fourdez, University of Campinas 

not visited; 
went to Sao 
Psolo,UAID 

mission lo
cated in 
Brasilia 

Colombia Eduardo Aldana and Jaime Varela, 
Javeniana University, Bogota 

Dr. Fajardo and Mario barac, 
University of Del Valle, Call 

local info. 

Egypt Hekmat El Sayed Aly, Director 
Nutrition Institute, Cairo 

M. Gabr, Minister of 
:jeIth 

brief dis
cussion
support ive. 

Haiti William Fougrre, btt)ietor 
bureau of Nutrition, rort-au-Prince 

no one seen patient. 
helpful. 
minimally 
Interested 

Indonesia Darwin Karyadl. Indonesian Nutrition Research 
and Development Center 

no one seen No discussio. 
of this 

Kenya James Iagia, Chalrr.Ati rpt. Conmunity Med., KinotiJunio: of-
University of Nairtobt ficial,Minlstry of 

00inde, Dept. Population. University of Nairobi Health 

proj ec t 

thor,,, ,ii 
cussion.,.i, 
port ive iI 
mision w 2I! 
have fnololr 

Mexico A4oIfo Chavet, Dir.ttor no one 
Instituto Nocional de In Nutriclun.Nexico City 

son no U*iAtl 
isissito. 
R. Wilio .!" 
embassy wj
viSited 

Peru Victor Perez. National Institute of Nutrition provitrd 
local into 
exrpectel tirw 
Nutr. Oftbrr 

Phlllppin.s Florentino SnIon,Nationsl Nutrition Council 
N. Deonapo and J. Iusewio, University of the 
Philippines, Lot i to 

interested 

laseal A.N. N'liaiolrv t,, .lt siVe tiek1,chsh@1 
tur L'Ali tiat ,, r IaI& tritivit Afri call#%t(OWJl)

MT. &Ba*.tlirector. Inttilut do Technologis 
Alievnaire (ITA) 

0trr1ar 
helprll 'fit 
supportive, 
absence of 

Mark Vintrf' 

$I 



TABLE 1ll-I (cont'd)
 

Country Major Investigators and Institution Government Officials USAID 

Sri Lanka W. Fernando, Dept. Community Medicine, 
Peradeniya Campus 

Davy Perera, Medical Research Institute, 
Colombo 

w.A.L.Wijayapala, Min- friendly,commun
istry of Plan Imple- icative,supportive. 
mentation Ambassador en

couraging,but with 
reservat iolln. 

Tanzania Maletnlma, DirectorTantanian Food and 
NutritJon Center, Dar es Salaam 

no one soon helpful, patient, 
not unsupportive 

Thailand Aree Valyasevi, Director, Institute of Samboon Vachiotat, 
Nutrition, Hahidol Univ., [.irgkok Ministry of Health 

Ousa Thanangkur, Director, Anertia arid 
Malnutrition Research Center, Chiang FUI 

long discussions. 
A clear lack of 
eppreci at ion for 
research on mal
nutriI Iw)n. 

Tunisia Z. Kallal. Director, lnsitut Nation:l 
de Nutrit ion et de Techno|ogie 
Alilmentaire, lTni-, 

If.Reaheb. Ministry 
of Health 

helpf)(ltlprofes
sional, polite 

Zatire Kabamb Nlamry, 
of Nutrition 

Director, Institute none soen polite, U .
comunicat ive. 
Not unsupportivo. 
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future, having established linkages in Biroda, India and Recife, Brazil. 
Ur. Cecile de Sweemer sent a letter of intent and supporting docaments
 
concerning Barola, India. 

(3) l)r. Michael Latham of Cornel ' University was out of th country
 
during this, time but indicated that h, would h~t prepared to :ip[,lv in the
 
future, having in e(,tallisthed liitkage in Kenya.
 

roposa I 

tigators. Instrnc t ion, were that the stlunfary should not exceed 21) type
wri tt en I i siunAl ci e are given 


Lrc - illc lutled i proj ect :,UInm11arv prepla red by the i llves

Tht.-.t ie:. below. 

UNIVER.S;I'IY 0i ARlUONA. 
This project wil: inve.,t igotte tht interrelationships between mild to 

moderate de,fici encies of titAtl food intake and human function in several 
related area's (di ease respone; ; reproductive competence; cognitive func
tion; physical activity and work performance; ond social competence) ill 
two poplllation., in the southea:;tern Caritbbean (Biarhados and Grenada). The 
project will emplioy a variety of inst ruments aid inethod. applicable to the 
environment r.al and living conditions in BarbadLoc antild GrenaIda to oht IA (tlflr
titative data Ih,, between (energy) inta andon r,.lat ionship ; di,'t ary til t 


aspects' of iphy's iolot, icl, J :;ycltological and F,-ial functioni ii, ii individ
ua1 s froml 5.1 1hut:, Lol,1 I I. the -tlge frolp, adeqililtely to
palling nour ihied 

moderately utiilerno,nrish.d. Althmgh household, will repres.ev.t t0l. 1th it 5
 
of analy'l-, e~ fhi,, be 'n *,lte d uh,1 Wilhin thi hous ewill p ldced id i vi 
hold conte xt. 

The t 14 i I d, are itI i Iar in many respects,, but the level of physi cal 
work done hy adults differs, due to different (ash crop on the twc, islands. 
Thus th( two pop ulation-. offer A tinique opportunity to St udy the inter
active prOcev; ,, which ad(Lpt marginn] . midepl coiiby peop le to food u .iler 

dition; of vir 'ing phyiicall a(t ,''lt) . The projt-Le t will in\'e,,tigjlte t lie
 
intctractions aiil,,] tatvgtes whict inaximi :e fuui tional coripetelict tilndel conl
ditions of margi,:il food supply, and will qaauti fy the effect!, of inc rl'ents 
in energ) intake' on( thte ¢i:'t o:,'.. 

UNIVIU{SHIIT (: CALIFORNIA, 0RK:I IY. 
Thi. rr.,.,ir, ii a irl. to advance llldel'tald i fig of" the complex 1t iat i)ouishipl 

betweet'n , n ik, arid hinan fitri ijol.i iq' in way, that are like ly t,, provide 
a Sountl il'il' If rpol it-y torrmi t ion. A combiial )oa l of, nu11t yiI I ola I /bi( . 
medical I n,' so. :11 encv , ,le. v d 'ioll I 7tit o ,AI c appr,, ch a t~i i 'ptlt () 
data ol lrlec ilol, ar1! aiii'. res",t' i will inve-.tiyale it, a -y',tematic 
and Iiunut iat mannlr tethe ii-n;hil hetweeni a range of ,,u' ilutakes 
(from moder°:ut( l d l it icent to a etquitt.) i,1 ,pIec fited fhlca io)): 
reprodhc t ion)if, p. v ical activity. corg lli ioi' and social l v, lolinrit . Th:i 
prjec " , cc ext end i f ti-tI inc lulin ,,rcl tiuraI; r i aI;o i t funct ions, ,0Ci i 
economic, and aidmi ni st -it iye lispec: s , vi ewing fc,'d ,1'privat ion it i ;a,, ilt 
independent and depentdent variai ble. The rt,ea*.cnf pl -i irivolve'. a ' rvey of 
About 8(1 1, 00(10 hou,'h ltd. from whi ch a pof.ilitt in cf 3(0 hou-ishol. wil l be 
seleettd toi, al ifltenls-ivv n1aturali,,t it.:' year study. Sev'er.l methd. of 
deternn in ifng vnei 'y illtal¢t- and food pat t es, ire pror .,.d(. Au alt i Ipit ed 
confound ing vri able , ron--del it ency anemia, will be Hl imint ed Iy lv,, of 
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iron-fortified salt in the study community(ios). Within the household,
 
the mother-infant dyad is selected for particular study. Research in future
 
years will be: a) longitudinal in cognitive and reproductive domains, and
 
b) experimental, testing hypotheses developed in years 1-3.
 

UNIVERSYTY OF CALIFORNIA, LOS ANGELES. 
The broad goals of this research project are as follows:
 
(1) The primary goal is to determine the degree to which marginal nut

rient intake and consequent mild/moderate malnutrition result in impaired 
human function in these five areas. 

a. Disease responsisc
 
b, Reproductive competence
 
c. Physical activity and work output
 
d. Cognitive and sensory capacity
 
e. Social competence
 

(2) The second goal is to examine human functional competence not only
 
as it is associated with determinants of food intake, with food intake and
 
with nutritional status, but the interaction (and possible synergy) of all
 
variables will be studied.
 

(3) If anvlysis of the primary goal above indicates that mild/moderate
 
malnutrition doe impair human function, then the third goal is to identify 
interention points for prevention or ameliorating impaired function attrib
utable to maegi nal nutrient a ai ld/modc, ate malnutri t ion.intake and 

(4)The final goal is to coopierate in the comparative analyses of re
sults of similar (linked?) systematic studies in other countries to identify
 
common variables and to construct a model of mild/moderate malnutrition that
 
is applicable worldwide.
 

COLUMBIA UNIVERSITY. 
The proposed stndies will add re, the interrelationships between mar

ginal intake and reproductive capacity, disease response, and cognitive/
 
social competence in an urban setting in Sao Paulo, Brazil. A pro'p'ct ive
 
observational study is planned, utilizing known differences in the economic
 
and nutritional status of the population living in a single area to provide
 
a quasi-experimental study of relirodactinc outcomes, disease response and
 
cognitive and behavicral competence.
 

From data available in the literature and previous studie, done by 
the various inves tigator,; several hypoth sees have been generat'.d and areas 
of interest defined. Theve research questions will he explored in the same 
family units, thus allowing an integrated analysis of the collected data. 

In the area of rt!roductive coj etence the following hypotheses will 
be tested: 

(1) the age of manarthe is influenced by dietary intake and the 
interval between menarche and first conception is associated with the 
quantity of pre-pregnancy nutrient stores and reproductive outcome, 

(2) wcen :uffering the effects of chronic mild/modcrate restriction
 
in food intake have a higher probability of reproductive lo',
 

(3) nil d/modera t e rest r i ct ion in food intake during pregnancy affect 
fetal growth only in riothers without an excess quantity of pre-pregnancy
 
body stores of nutrients (lipid and protein).
 

(4) the size of maternal body mass at the end of lactation influences
 
the length of time required for the resumption of normal ovulatory cycles.
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In addition to testing these hypotheses, information will 
be collected
 

to elucidate the following aspects of reproductive 
competence:
 

(1) the maternal "costs" of pregnancy during mild/moderate restric

tions in food intake during pregnancy.
 
(2)the effect of postpartum nutritional status 

and food intake on
 

lactation performance.
 
(3)the effects on the fetus of mild/moderate 

restriction in food
 

intake when other factors such as maternal height, 
cigarette smoking,
 
Aspects to be inves

alcohol consumption and infections are controlled. 


tigated include fetal growth and length of gestation.
 

In the area of disease response information 
will be collected to
 

answer the following-questons.
 
(1)what is the prevalence and biological, social 

and economic con

sequence of common infectious diseases in individuals 
suffering mild/
 

moderate degrees of malnutrition?
 
(2)what are the short term nutritional consequences 

of certain
 

vaccines known to cause secondary reactions in 
infants affected by mild/
 

moderate degrees of malnutritior.?
 
(3)what are the nutritional consequences of the 

treatment of a
 

parasitic disease of the gastro-intestinal tract 
in children affected by
 

mild/moderate degrees of malnutrition?
 
In the area of cognitive and behavioral competence 

the following
 

hypotheses will be tested: less
 
(1)children with mild/moderate restrictions in 

food intake are 


responsive to their environments than children with 
adequate levels of
 

intake.
 
(2)children with mild/moderate rstrictions in 

food intake are more
 

likely to demonstrate problems in perception and zognition.
 

(3)children with mild/moderate restrictions in food 
Intake have
 

less adaptive capacity than those with marginal intake3.
 

(4)families with mild/moderate restriction in food intake 
are more
 

new pregnancy.

likely to reflect altered family dynamics as a response 

to a 

iitakc

(5) mothers suffering from mild/moderate restrictions in food 

are more likely to have difficulty responding to personal 
and family needs 

even prior to the birth of a child. 
(6)maternal behavior during pregnancy is likely to be predictive of
 

postpartum behavior and interaction with the newborn, 
particularly under
 

conditions of marginal food intake.
 

UNIVERSITY OF CONNECTIC'UT.
 
the degree of association
Our proposed research is designed to assess 


series of outcome variables of functioning and
 between nutrient intake and a 
These outcome variables include health status, reproductive 

per
behavior. 


and social and cognitive performance. In
formance, nctivity patterns, 

role of postilated intervening mechanisms.
addit ion, we will verify the 


of a~sociations, s uch as irmunocompetence, matcrilal
 
within this iietwork 

energy storei and work capacity.
 

Th, project will be performed in cooperation with Dr. A. Chavez, In-

The proposed research site is a Mexican

stituto d' Nutricion, Mexico City. 
community (4000 persons, 400 households), in which poor subsistence

rural 
Corn and beans are the main staple crop-'.

agricultut, i- the ma in ictilvity. 

!f 



In a brief, init ial survey of the community, data will be obtained which
 
will enable us, to select 160 households, representing a range of nutritional
 
adequacy, for further study. The secoid phase of the project include:;
 
household interviews by a nurse practicioner and comnminity aide. Data to
 
be collected (every 2 or 1 months for 4 years) include: household colnlros -.
 

ition, socin-econoinic status, wei ghea! fo,.l record, 24-hour recall , ,l
served food intake, food purchases, observed activities, anthropoictric
 
measures, morbidity, and biochemical analyses of blood, urine and fecal
 
samp1 es.
 

In the third ph:s.e, we will conduct three sub-studies in order to
 
collect more in-depth data on discase,, activity and cognition. ch :k1)
17, 

study will contain 50 of the households evaluated in phase II, sc(. ttd to 
contain the full range of energy intake. This phase will be used to exam
ine hypotheses concerning the intervening mechanisms between inadequate 
dietary intake and subolptimal performaance. All women (estimated 40) who 
becor t,pregnant in the second proj ect year will be members of a reproductivc 
subsample and followed for the duration of the study. Careful ev inuritiou 
will he made of the factors that affect maternal body composition, !;uch 
as dietary intake, activity, and metabolic rate. The inter-re Iat i ons'h i p 
betweCe mat ernal nutritional status and body composit ion, pregnahcy oultcolm', 
mother-infant interaction, and the quality, quantity, pattern, and duration 
'f lactat ion, are of prime importance. All women who become pregivint iTi 

year thico' will be piovided with a daily food supplement (30(1 kcal/day 
during lff!')1' ncy and lactation) con,;i ';ting of an enriched, nilk-based formula. 
This nutritional intervention will a,,ist us in measuring the role of 
nutrition 1tr se in ,xplaining behavioral differences. Otherwise, factor; 
who ,e cftc( ?' catnnot be statistically controlled for may be responsi lc 
for soine d ft'rcrct. in behav ior. 

IWiA'JARI) IJNI'ITRS 1Y. 
A col ll,horat ivrersearch projtcct ik propos.d to itives tigate th:' 1nter 

at ive effcts of dictary intahe, heal th , family, socioccononric 't .tu , arld 
Micro-evllvio rincllt of the outcome of pregnancy, mortality, morbidity, c-
t iv ity, phy:;ical growth, and behavioral competence during the first to 
yctar, of lif,. lC proll)sv(d projcct Ir; three components: 

(1 Ari,,l.Y- , Ot t IL t'X1ClV 1siVt dat., haaS coillet'ted bV th, ItT -

,iLvird ctl!lrburat ivrpro ect ill Bligotal, t~alc,W i:r to obtaill iniforiln, 1 if'I 
rleVaIjt to the ib Iit,tivi', list,d bevlow and needed to ftrtter refiii,' it, 
dt,,' gn !wrh1ii y 1 th 1 i,',,d ill thc proposcd stutie;.a11 hdo In field 

A.'), o j, op 'ctlvt' rin tlmi iI llutili:irig fool supplc', n ,it',atli otn
 
in I lilt'-d dl ii p rv :Irl 1to0 b oliLIdtt( ed in Ropota on a smal-ler hl
 
ilmt lnl; IvuI nt-l d ,:imt lv, inll i dletary' illt,ke mn-al- rrvt ' will i r
 

naj r l I ll the is of' prel' M' , In' t rasH n t t'iv (ir' li,; 1il, i ' i ,'tiiii 
W.11 hI t lntIt. to -ittht> th,. ,alilV ay; Aiit VC0InotIC unit ald heL*Utarli 

tcri ,-tnc, f th i hotr- rnvir I lnmctjt. tr eKIiha', Will be placId 0n 
family ter ui Irig procv',.,-.,; !id The etH tillg of pirioritie", ill 1 1t hollt'-
Loll.. 011- 1 t L -; r liUn v it,12V, i 'rn;url 'I)tn-Yljmnanit'. tp- j}- ' 

. I0 .- lih "' li i I1l1I o fid1 It food i(,I ,tvI a ' *.aI l ,t
 

, , .,i , tirvi m ,r i+ t ilI al', , Ii'm,..i n',t .
!. .1;,! i Ilr 
I ", ,.rti t ',tnI . l i-itlth t tl rurr lh it t a "-i . ' k t o i u , i i :a I i o ' ! 



effects of maternal nutritional 
status and dietary intake during pregnancy
on pregnancy outcome, perinatal mortality, duration of amenorrhea and lac
tation as well as 
on child health and development during the first 18 months

of life. 
The effect of energy intake on work output by members of rural
 
households will also be examined.
 

Collaboration between the Department of Nutrition at the Harvard School
of Public Health, the Division of Nutritional Sciences at Cornell University,
the Haitian Bureau of Nutrition, and the Universidad Javeriana in Bogota,

Colombia, makes possible the organization of a multidisciplinary task force
with the expertise and international experience necessary to execute the

proposed project. The group includes well-qualified professionals in 
nu
trition, epidemiology, physical anthropology, developmental psychology,

economics, physiology, medicine, immunology, biostatistics, and information
 
management. The senior staff have participated in major research projects

dealing with the effects of malnutrition on survival and development. 
The
field sites proposed were chosen because of long-standing linkages with the 
HSPH and previois collaborative research. 

UNIVERSITY OF HAW/AII.

Project summary. This research to be conducted in Thailand, will be a


participatory project of the Collaborative Research Support Program on Intake and Function. 
 The studies suggested are based on the hypothesis that

mild or moderate malnutrition influences human functioning through a number
of processes which are interrelated and interdependent. The objectives of

the studies are, first, to obtain, through 
a multitude of closely coordinated

observations, quantitative generalizableand information on the specific

interrelationships and interdependencies, and second, to assist in the

strengthening of the nutrition/function research capabilities in Thailand.
 

Detailed information will be obtained on food/nutrient intake of all

family members in households selected for study as well 
as on their nu
tritional 
status which will reflect their long-term food intake and/or

utilization. Simultaneously, data will be col.ected on disease response,

reproductive competence, work output/performance, cognitive functioning,
and social competence. All participating investigators, being fully

cognizant of the cross-disciplinary variables involved, will 
 Integrate

their efforts to maximize assessment of the relationships letween/amnig

food iitake and functions in strictly quantitative terms.
 

It i,, anticipated that the successful attainment of the first oh
jectiw, will provide information which is useful in tihe development of
national nutrition planning 
 in all LDC',s while attainment in tihe second ob
jective will strengthen the scientific expertise 
of Thai and American
 
part icipant s.
 

IOWA STATE UNIVERSITY. 
(1) Reproductive performance. The aim is to determine the capacity of women of reproductive age to7undergo pregnancy and lactation with minimal


risk to their health 
and nutrition and with the highest probability that
the infant be born and breast-fed under optimal conditions. The project aim,also, to dterine tie importaice of reproductive competnce on the healtl,
phy. ical and mental development of the child and of the health welland 
being of the faimily.

(2) L.'oiiltive mnd neurologic development and social Ep)ete1.c. Theaim of ,h, pro.-,ct Tto correlate fOOdii-e,- nutrit-Fonal and heai lthsta*tu,; it 'he hild with nfeijrometric taid cognitive developmental patteire;
mei',.nrett t)o' jI y~ iuulv ital tqc',t,, that explore specifically the ti'tncr Oinowhich ' v , have ett '. bh .. i fi,.d w, related to nt tritinaiI tattv_'. 



In tenn; of social coml)c tvnct the project airs to determine the capacity 
of the individual and of the fauii l) to function within the sociocll t uro 1 
patterns of 	 the commnunity. Indicators; will be developed that will prodvide 
a better knowledge of the preent social competence of the individuall and 
the family and of the effrects which health and nutritional slat ts have 
within a rural-poor population receiving atseries of Stimuli aimed ;,Ith'. 
aCCelera ti Ii Cilon "s socio-cultural development.of tht 11tni 

(3) Capacityt eform work; Eroduct ive 	 andtpJosical 	 activities; 
leisure tite activities. lI tht rural Central Amrican env ironment-Thite 
productive activities; of Aults and of adolescent-. (i.e., employmnt,t, sub
5 istence, etc.) trequcitly require a high capacity to per fo nii phy';icJa 
work. Previous stud i ci i nd i cat e that nut rit iona 1 deficiencies of cnerg;' 
and/or iron not only can limit work capacity, but also the productivity of 
agricultural workers. They may al:,o influence the pattern of non--work 
activiti es, activities with economic, recreational, social and educational 
repercus sions; for the individual a1d tHe family that might foster inter
actions with other families in thei r society. The nutrition of the 
productive segment of the rural families can become even more limiting 
within a developmental plan that demands additional expenditurc of energy. 
Thiis proj ect air'; at. further defining the role of nutrition and hea,lth on 
tie productivity and social c0 11,0t,.rieC of the workers in the family within 
t; e devvlop'llerilI ocess. 

(4) li;es,,e re,;ju se with ishi,> on infections diseases. l' majoritv 
of the epi;idc!, of i llne.ss affecting rural Central American population'; are 
of an infect.' 	 ionis niature, espec in ily djainrhenl and respiratory diseases. 
There are certain indication'; that chronic undernutrition limits the indi-. 
vidna'.s', capac it y to res is tthe-le disea;es. The project will permit at 
betttr evaluation of' tihe impor anct of' food intake and nutrition on the
 
capacity of lit' i idividuail to r.eJpcidl! infectious prcesses, as w01 as
 
of th ltpe ctis lll, 3f ifc on and nutrition of
1 1 JnttcW on tle health 	 liltf amily 
and the Iiolutll tioln. II will al so, is) i a better defin itioi of th,. charac 
terist iV.; Of t'iil e ; wWith di ft'fent'li morbidity patternis within L ir llitie 
and thuls, it will do( T"Inlt ;aInd est.Ibli%,h the ha.,i! of actionS aimud At 
improving the h alth I variot' Fnlo t'. of ctormlrinit ivlit ' ',e rural| . 

it],111 ) ., ! ,',, iti~ 'It I' ,"'v t It th r",,. f , :f, in~t ir,lic l) ; tl;1 I 

thi' tca'., i tit th' irojocl 'I', Li: Ii', d r51 thS the i.ir.IltnrII',II- uiit|
 
tf I 1 f n(i i i I,t,itii I a ii n , iwi ":n , A rip C.1m. A hc
 

t: 	C!',,,l Potlltlt in adesh--'ropect 
, 

1iri0 MIA. t lmil ha'Irlh 	 st-rlllli.llv. hlc 
m;.ii1 rat (, hi proplo ,al I , to dIi 'Ivit' ,nl thit' ffte"ct Of- rnpro 'ed 'pillIrv 
aIId pt,,It I5 f I i,ItId t ii htii tl i adii it. t ion it' NeWwca t I e d i searw andi 
throlph ttth .r nwitii-,r afid citnt ) it- t eChil Ii ies tporl the itt ri t ionla I ' ,iat tl' 
)I'the cit iri: of l"Implnade'l, lbi '; pri pos,ed Neri ',.a proj ecl cont emp h t c 

riot o ]" tk, 'rippi ic'i i arl ri'r;t liii :11" o to hiiId oi tile two 0 ther 
nuttri iotll pr )1,.. I that nw r'1:r It IIIr;ri 1anlau1,vi-'. 


I);( lt a ll..[qle l
'IL u . (i v ' llH ll .lt (l t dic'r 4c ] relt glrc'lltil tI,( 

It,.o1 , awl Ii 11 r1hiv,, IliIc .o, ultry, prodtlc! lolld ( 	 it l'nP i!. ,otritill. 

t*1) i ~ iii ' it I o oI V i! (J.1 ~ ta s ''cc''a I v i 



cooperation with the Bangladesh Government and UNICEF, Nebraska researcher; 
will focus their intervention program on typical 60 families in each of four 
selected villages. Evaluation of program will be done at the beginning, in 
between at periodic intervals and at the end, and will include impact of 
nutrients/food intake, especially poultry and egg consnmption, on the phys
ical, cognitive and social well being of the target population. Alproi ri e 
instruments will be developed to assess 1) disease response, 2) rcproductive 
competence, 3) work output and physical activity, 4) cognitive developlment 
and 5) social competence. Assessment measures, governmental records and 
survey results on the selected families will also be obtained for naly' 
It is hoped that the project will be completed in three years. 

NORTH CAROLINA STATE UNIVERSITY.
 
The purpose of the study is to identify and quantify relationship;
 

between human food consumption patterns and funrtional capabilities in the
 
following areas: disease response; reproductive activity; physical work
 
activity; cognitive and sensory capabilities; and social competency. hlv
 
study will consist of applying statistical methods to measurements and 
observations of b..havioral, biological and economic characteristic, of a
 
random sample of Peruvian households. The sample of household!-, will be
 
followed for approximately three yea,s. Major attention will be focused
 
on the effects of marginal intake of food energy on specific issues of human
 
t'it
ct ior l capalilities. 

St .t i-;t ical analysis will be undertaken to examine the relati onshitp 
and intvirrelati oships between food consumption and particular aspects (if 
household I heluivior. The analyses will consist of structural multiple re
gression met hod'; as well as other multivariate and path analytic technique! . 

Thi' rL'erilrch is expected to be of scientific relevance to inquiries 
on hi man development and nutrition and he of direct policy relevanee to 
'conuMic and S'iocial dtvelopnii;t inst itntion; in Peru. 

Thc stldy will involve collaborative efforts of a team of lnited 
Statel; re;csenrchcr: i alt' personnel from a consortium of institutes and dgeCn-ic'. 
in Peru. 

PIU N9 IJNIVI R1I TY. 
Ch1il I,.'i, t and elder ly famiIie'. will idtpreglna womni the in . t iCd 

in .* rut1 '1 Y ypf Jin ,elt i ni 'Ihe c ffrct; of marginal and mod,,rait, caloci 
del('i ioi, v will ht. a'.'s s ed Charig''; in ho';t defenlse and inciden c (f 
coumm lIi s 1a.ewil he rnen.r;nrd and co rv at ed with di ffe rences in i iI work 

it psydhimt or ind vff eit'. of( ,'ll , ftinl t ion, cognitive development . The 

marg in lii im it Iona I t r " will e dct erm ned,i i n tie elderl v, empha, i i u,
 

1
an area of ut r it i( l research .xtrem] y poorly st iid i ed iii Iv, s -Ievtl ,', 
countr Ie' IN the aged, di svz' ircidence will he studied in deta il as .l II 
as Iniira 1, c ret ory cl imr nre and work capac ity.'ua and IIlar r esp onsies, 
The irtinnn, re;p'n.,t., will al'o be developtd for the fi rst t tim'' in t he ayed 
as a t echnique for let t er bi(che i;ta I assess'nt of their nut rit i ,,:t t 
A ma jor port ion 'I ill",,tud)liy w 1 . tilc it it-asillemelit e,,li'y illf iti tilldic'"r of 
Bt t it ion ind t I' ivlit io.ir,hlip 1wtc i iitutti!lon and1,t tl(' ()tcont. (If pi., 
inancV il q.it il t li ctat Infat. wll h' 'ci after it i.c, hicr toll( 

ii s diI'll)'(t] d iltltou. 'l la,' Inutl'int mci ,, .iii iltdt e and 1Prtictlia l 
w llI h, It t,, lied t' di;ir'rh1. lI t'tCtLiu'-. Tlh ilit ' t i)11, of fjillI] nlU'c-.'j 

i !i- d:"-t ojs.cut l i ! Mid Id fie itudied in a Icup-icru.,
!dr'i will 



prospective laliver. The devClopinenlt of the child born to an undernoo rishtllmother, or one who becomes undernourished as it matures is a priJcipa I oh
jective of the research. It is expectcd that the project will iatuesiga
nificant increase in the professional development of the Egypti an nutrition
ists and clinicians participating. Efforts will be made to enCourage their 
rapid de-Velop)11etl, ilIteiISive ivolvellent and assistance in dis!seni ,'atill! theinforint ion gemnerat ed to a)JIopria t e gole'01-'l0net a 1 agellCieS Alid le Ih ct!!e
profess ionals ill Egypt and elsewhere in tile Middle East. 

ThF'S UNIVERSITY.
 
The principal investigator proposes to extend 
 studies which li :aind hi,.

associat es did from 19.9- 1975 in villages in northern Thailand inr which

children are markedly retarded in 
 growth and development although adequiatve
amounts of commonly eaten foods are available. The study will llieasure the 
nutritional and health status of village children. It will thoe i nitiate
 
a number of nitrition and healti interventions using 
day care centers for
 
pro-school children as a 
 primary delivery system. The study will be designed so that the effects of tle interventions carl Ie 
 evaluoated ;eparatel)y
and together. It will be the main purpose of this study to devclop In
effective low cost practicable nutrition, health program 
 whichivI I prevent
l be growth and developmental ret arda t ion seen in the Thai village ch i ldrn.
'Ih, effects cf the program on the, physical capacity, immunocompeteric and
 
behavior of the Thai village Chi ldrein ,ill also 
 be examined. 

We plan to do a longitudinal study to determine the relationship,

bet weeni mat ernni energy (food) intake and fetal growth/breast feeding con
pet encc. We will do this 
 first by comparing maternal energy status(--comlbined availability of energy fron the body stores and from tile dltl,l v
intake), t a eii at selected weeks of pregnancy, with anthropometric o.'i,' ur,

menti of' newborii at delivery. Other maternal variables biich can r.Ji fv

bab) size 
 demographic and socioetcoiomic - will be included in t'i, '. Td.
 
The dat a obhta i ncd from middl and I,)I., faili
;ocioecolomic es of R1 i',;
ill (aIi , ColoIntli a, will provide a wide enougl range of food i ntak to

allow fo.r apprapriatt, statistical analy 
 is to relate them ti tile ilit(i cd
 
m a sirt,men t,
. A second approach will he an experimental i atervet itai

which th,., rnothe.r will receive increased food inta.e 

Iv
 
and similar mc~in ui eneTnt,

Vsill lif- vi'ldc. A third approach isill Ibe to relate maternal energy t itii
 
to f U I 1i)t ,I fcIdiniig 1;y Ui i i grojps of mother: s6iit I :iid


i,,: it) as 
wI imit ford ' iI enell tt1 Ioil, M;ut Irna mi qua Ii ty , qua it Ii tIti ir.I k 
pAI t (I !n l,i lll .1 i)It rin; wW( l a Wen1u pract ice; and effects w1 Fl. 
illvi'. t i gat Id ill lit, notir- kch i ld pa i rs fill wholn a systematic tolI o. IllI 

w ill b (Ieve I ([i,d. 1 i l'l)' we p1lan to -,tudy the quantit ' and qtuality oI 
ll)ro t IY t i vI ,,i it ci,'s Prv,'ciiI inl mil i mothlerstai tiev )f and the spec iIi
mitki.j n .m 6Y Ial 01hi iVas.ivI 1-? rant.f'orned cll I -med i:rt ed jImmillniIyI 
a colipl i slid. 

A , I I .tr I I .t o) i me1;? it ni l,, 1n1l ison n v I nm eae nt ed v h l lni 
i i ;
:alp I I t I 0i i iin vd in Aplind i x II I

ii1 iJ 1 i lt i It . ' loIti Ii r1 1 t o wm Ih I('Wf'l Mul~~i~l"'"l,'l'.':' li , ii l tii ; Wit ;i.14~~ dit.il ()II"!r'llt~i t 
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Tril vI 1-2 

Ranking of Proposals by USAI) Region 

Of tho proposals received, eight locationis in the Latin-American/ 
Caribbean region wort, proposed, two ini Africa, three in Asia, and 

n1e n thv Near lFast. 

Latin tee ic!Cartibboa 

Connect icut Mexico 
Tulane 
Coltihia 
Ariona/Kansas 
Ilarvard/Cornel I 
Iowa/INCAP 
North Carol ina 

Cali, Colombia 
Sao Prulo, Brazil 
Batbados and Grenada 
Ilrit i 
tlondiaru-
P ru 

$I3rva4rd/CofnelI I Bogot a, Colombia 

Africa
 

Tan:uni
California, berkeley 
Kenya
Califonia. Los Angeles 

(Senegl)
(North Carolina) 


AsiLa
 

Thal and
Haw i i 
($ri Lanka)
(California, Serlieley) 

Thailand
Tufts 

langladosh
Nebra0I 


Near Iastt
 

EgyptPurduo 

fV10 
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unless funding is secured for five years. inl es ; i least C'i(1 to ;ix 
projects are funded, the CRSP will bie sh,,ti,tial y ieakjlci l in t vm,) of 
interpretive and power the For ,e theexplanatory of findings. -hc rePason; 
Planning Contractor recommnended phasing-iv. projec.c; g radui I or (, the 
FY80 and FY81, with a guarante(, of it miuintum, thrle-yt-.rr fOrward funding
ais each project is inlit,. 

Management cost:s canii b c e xpected to be at least IM' oi Votal lproject 
COst S , wit II tile expec at i 01 thlat Tl( I lge elt Wi i boar t Iic traivel expensec 
of Pri nc i pa l Invest igat or,; to it I end groip pl.,nn i ng and revi ew vssi onS 
and the costs of some ;pecial CR;P consulltants. 

Based on these recomrnendat ions ,st imated total Cl.,P costs (1979$) were: 

Minimm program: fou r l)roJ et ts, 3 years, $o . 26, ti 11ion or 5 years, 
$11.32 iil lion. (Table III--3) 

li'eferred program: seven project!,, 3-5 years, $1l.71 million. (Table Il1-

The J1C approved the "Rec(ouinded C11' Content" incliding one project 
in each LJSAID region: U. Conn. (lkatin Ainerica), II. Calif. (Africa)" Purdue/ 
Arizona/Kansar; (Near East); Ui. H}waj i (Far Ea:;t ); with T lane includcd only 
if funds permitted. BIFAD autuoi ized, in October 1.Y/9, continued program
pIlanning on the basis of the favorable ,l1)C recoirinendation. 

On this busis, the final !"tages of th offlo'ia] plarkifii phas;e 
proceeded by tie arrangement of a rnceting to convene the IU'; and 11 p rin
cipal inv-,;tigators from each of the four 11rolect , iolus ,c lected idv,ior.. 
The plUrpos", of ing to lt fi l h.e c, r ru',e 'i h dw ll tn this olec wa, I' i 
c.,mp is,,ing the iiiinimuml set of nucsiiremr lit, ;tyi, TlimllL thail Woiild no, Iwr. 

foried by each project within the CRSP. ltr ii£ w s :', , ., dietary 
iita, anilid utititorn ,tatu s meastrus. 

Ill the mit ISAI) contacted each Wil-5.0in i:, 'i1 pi,, c L1uni ie, 

,41 1 ): u keit'c1imi re if' the project would bie ;i(-J , ,if (I i t he
 

I i, ioll in "Iha1 liwlld ind icated non. c pt . ill I *,4 , I , i I ,
 

p 1:10oCi ' Ill', i t'i lud(ld repyt-1,eIt at I Vt., II f r ulid I pt 
It.. Ii;i v t Iga'i ., arid ext 0.1-1iaiI coii-,uI i nut 11,:? 

t gIal il rW,oI include1'd rllno Jg t ilt. collu;11tI il , to t I C , 'lU I' Ti 
atidil i sil INs;AII r,.vics,. 
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PART IV 

PROPOSED CONTENT 01: IE COLLABORATIVE 

RESEARCH SUIPOIRT P1P(MRAM (CRSP) 

A. The Nature of' the Reearch Program 

B. Core es,',.rch [D-; ig: 

C. Projcct,- Compri sing tihe Initial CRSP 

D. Future [evelopment of the CRSP 

E. Funding Requirements 

ev I 



PART IV. PROPOSEI) C'WI'LNl OF TIIE CRSP 

A. The Nature of the Research Projram 

The initial recommendation of' the Pl1anning Contractor was that at least 
four, and if possible, five, projects be included in the beginning phase of 
the ''P, one to be localed in each of the four USAID geographic regions. 
The , al CRSP was envisioned as having seven projects, each of at least 
3 5 years duration. (See Part Ill. . 

The CRSP is designed as a series of research projects, each attempting 
to answer the sane critical questions regarding the relationships between 
levels of food energy intake and functions of physiological, social and 
societal importance. iowever, most of the functions to be assessed are 
affected by factors in addition to energy intake. Climate and geographic 
condit ions affect what food can be grown, wiat agricultural wo<rk requirements 
and opportunities exist, when peak agricultural energy requirements occur 
and under what conditions, and the rlative risk of investment in agriculture. 
It lollowsthat climate and geography affect, seasonally and over t ie, the 
food available to a family and the members within it, the spectrun of micro
nutrient intake, the demand for human work, migration patterns, socwil 
stability, and ec onomic weifare. Environmental condition' aso aff,:ct the 
kaid and peariodicity' of communicable diseases, and health sttor act ivit ies 
are an important potentially confounding variabl'. Availability and accessi 
hailit)' of potablc water and fuel particularly affct the work demnded of 

amen and, to some uxtent, children, in additional to their nornal, ,xpt'cted 
6u'k rcqua ianamnt, for child care, household ma intenance and participation in 
;,,,dtit ion of family sutsistence . Thus envirounmental cond i iions, in~Ladinn'. 
dinua, vectors and water and fuel sUpJ'rly, affect activit y/p wodtctavit" 

Ilt i ala', orpnrtwaitain:. to participate in edahcat lon i arid t .:in aity devcl(aj 
LXW I :tLlr"am',, and social interiaction within and I't ,eei n amilies. Luc)ts 

Hwit' rovt'vvrn the accepatabl e range of human hehavvioi (h( can a:rry, 
peant lit' activit iens of age/sex groups, faily ,Iaipu;t network, foa,,,,a; 
tiL- anid th '. doterli anivs the re:poa, e - options avaia ]A le in huaseMt&hI:. an! 

india;vdals:al:; inialivole t iag to cope witht stress, ilnC ading tI&' ',tr'..s of 
hruoic fooid shortage. 

It in,for Ilhes reasons; that the projects must he located an ditern It
 
'.agrajia k ar.as, covvr an extended tiame' period of data ollet in, ,aal
 

ti tIt', ', cl I no iri 'fcd mcmtliers o the stud; poui lat ion. If th,. rveault 5 are
 
h'I '.' l, i l.' , ttt ( RSI d'Pa ng t permit analv>.i. acros,
tp h:t mu mnultivarialt , 

p ), l ,, a, winli an withiln ari cct,, so that counnonalitie s can lam differ . 
,.iOWat ad from: rcgianaal'ly/cullltorall)ht itaCL stateS. In order '' do) thlis 

vath1 I ' )l mi)a',t p''aaerat ,' aa a-air.'r f tt jaarab le data, i.e., data gathul ud 
atl a" ',ai:a( i a s anad Ii)th .er.e )thods,Ihe locally di.t ified1Ir't'vqatc sam me 
WWil " (.Vl1Sin lae/Jt t ratan aind its etfector nietuor:.n ut'fI)Iai t W( mainlo i,1 

.',I va11ol 1inI ditt y',aa k'y iatmi vii'-it ln li ) for :iaproprilttaits locally 
Atfr aiT Il kll, 1 aL",'' ; hu!a the tr.at wTrth of the program' i uan the 

ah! l it lo gt'ial aat.t' naa(dt'ln of i antll ' . t 1o liat I ha; 'vrwiter ,lI litv ill 

'IM :' , 'a, I t , i ' g I'I .11 I at a iai d ' ju a t a) a , I t I . tTOt i i'a 



parti clip.il - -)n wi t cunist it Lt es Ahr mir "i.w rrlair'Th. Illfl'orit 1u1 e;IYC 
,the indtpitnlent variable (food it2 ALkA,) the .yint rn.dioo v,''a l .

(nutrit ion.l status), and the dcpr..V'L v:ri, ib (di n , loll,ss w';-rejrod tic 
act ivity, cognition, :;oci.ilI c",:,pete ,u "). In,p invip'Il invstii:dt.r' mustlJ 
dccidiv also what nvth Iln ,a ! I1:.'t;to v .ind ibi ,qdu la a a to ie :, t e , 

retri'vcl and ana l,':.. v'vIn,ipal i I nvvtt ig Ltors s hot;I d It, ic Il roh ited 
from r xv ci I in ti"r ive and cre;oYivty ..yond! I. o.,c reoLui rvicatis 
withini tie v ilb1 it y un comp4t PO p' ionre 1,;ii of fIh aid fncy of V L I ter 
provided the additional fe:tur, ti 'd"t prejudice courpli vinn of the 
•n;earch such as, for eKaunMA I', by limi ri ;t~j'llcttmcW iriny p'irti'ipai taxing 
local infrastructure. 

)f the feature; rcqui rin. CNN! hat o iriotsly,ag lront, t hose ,';m ' 
af't ct. , al(t t. ,., rv;,.4t' o entproiect design tanOtstaffing n litn mea';ureml 

of tht indvttendent and ia,,:t, dat ~, Ihe lastinltA o variables uan, ma :.emtnt. 

step o t the research planning' phase has; to convent Inc potinit ial partici
pants to reach agreement on the> e points. Th' in i al planning elffrt of' 
the e'stabl i shed, funded (CRSP will he to reach oI'reemvnit anoJp project s, 

regaisdih issesslent the variables ;and aunh2ltscaiii Isof dtlpr'ideit s.,trnt, gt, 

to p iuit evu luation of food ilt.e ,as a dcpend it vurial. and di sease 
exputrien(e o,;un independent variah!l,. 

A wr.i,'lin'. of the I.S. arnd IK i rc.. p.. i ,,\,en yp tor4 wav h Id 

I}'(c rri I T T,I 1 179, lliv'",1 I'it i .c. ',t ir.ipthelf niv 'r t ul Ar i on", 

IiJAA\v'er"i of Califtorlni Llirkeley .W. Lon , 
r , 

UliVv'r ity 0' 
I.oniv;I-M , , Purdlr !.nt er'sit.,, Nt il t !," 1, ! AM P (tgv; 1 1 ,. Wi' !tw!t 
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'fAILF IV - I
 

Un tvtriu for Sel ectivn of Coul-it t
 

Cha racter istics Sought 

Stahility-, 
to minihizv~& attrit ion and W,> of 

repeated datat colletct ion capabi IitivsI 
and nee~d for fol low-up in difIOrcut 
settiiq' 

Iuoug.'fei ty-
Part iculIarly) if more than onp v iiIagv 
nltted~ to lit, tiiized. To rvduce 

variahil1ity of hilogic vartiubleq, j
divergi'nce of fond pat tern.N aind 
faitmly structutre and interactions.t 

Appr1opr 1.11 Si: c 

.i 

r 

ci od0 hia ctetfi sti 

IA~Ml iatn raW,
 
III1 :aa I Llao 1 1,r'<1,w4i loir.
 

!Rcan-4ir iitifa4cvt' 01 :i . of 
111' i01 dl ,Fvupt1n ooit the 'oc i)

p01tca i li1eu of ttill coluulikiity. 

Vai alv" nut ei-* aiti to tht hypo
t htc" I, !Iit Ii i v toii ontfouid, 
ai.( II4JtLvv)ui', ii'.1ibuteid acr'oss 

h ctci'' iit>, (e~p. wateor?nio cornoan 
.'spjilIi and ht'.t ) fac ilitijes). 

11th" puits:..tt h"o tiLand uI"aI 

I ! v ., 1n.1nipIi .. 

jral lil l 

t t tr1to 

1
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Footnotes to Table IV-2 

iAssumptions of model
 

attrition ratt : (oil decision, sajunlle size will increase) 

bi 'th rate (live birth!;) : 	 48/100 couples!:eai' in studly population 
(selected as ieproluctivvly active) 

death rates:
 
0-3 onorths 	 50/1000 live births 
4-12 months 	 25/1000 live births 
1-4 year 	 25/1000 populatiot
 

2Other cohorts, starting with individuals included in the study population
 

at time 0 will be available.
 

Total dctAths 2.5 a 20.8% 

A4
 



pregnancy and similar phys iologic conditions) a,, logi sti c tvan.ihility
 
(imposition on the family). The actual schedule may be modified in the
 
light of prlininary experience; but the principle of phased, recurring obser
vations will be observed. 

*The do, ign provides for concurrence of measurements on ill family members.
This will be necessary if datal are to be linked across memblors(as in the 

portrayal of profiles and relatinships) und over time and with other events. 
The design provides for a core of measurements, to be conducted in a
 

scheduled manner in all proj ec't:; (Figure IV-1). These are the minimal mea
sureient's that must be made (a) for longitudinal observations of food intake
 
arid funoctional outcomes, and (h) for inter-project comipari sons and data
 
aggregations. The details of a nunber of these observations will be decided
 
by the collaborating investigators prior to lmplemeatation. Preliminary
 
suggestions have been included in the project proposals. 

In addition, it is anticipated that special studies of particular func
tional outcomes, the results of which may bc linked at the data interpretation 
Ievel to the core measurements, will he undertaken on sub-samples of the 
population or at particular points in time. Some of these will be common to 
all projects, some will be unique to a particular project. Ihe former reflect 
the need for more specific infGrmation and are scheduled differently to 
reduce cont s, manpower requirement s and family int rus ions; bot h the met hod and 
,schedule,for these observat ions will hb deternined by iitt er-col laborator" con
stlltat ion. The latter type of measurements reflect spectal compelc res and 
intervc;t, of individual project participants. Whil they will contrihit 
knowledge relevant to the goals of the prgr'an, it is rot n'cesnary that they 
be repeated in every project The nature of these speciul tlrdies is set 
-forth in,the individual project proposals (ApIcndices IV.2 . Itt''t ,eB'.; impIt'

'n tt i"tt, final consideration will he given to these to enu re that the 
at I'troeict% ac' implemented would conti nut' to havt' .cith i c rer',it, 

would conatriblute to the goals of the program and would nit lit erfurc with 
thcur t% rvarch design (particularly including an!y pi1t'hlvt' effect oni 
conti luanct' of family participation in the core dt] ni , ). 

(:()Ill: IEI;JIt ,4T,. TM e | L of mtva sure'airent iK t it ivi ll t|l Wit hii 
a hlitlat'ell. Al extension, for some aspect.s of thu research, 1, the house
hold withini a commuiity and an ecological ietting. A definition of household 
wil I I dvelopc'd to nerompa s the structturtes of such amonag the .ev'-al 
tMIt 1111111 . in research. independent oft 1'0l;ri orating this The var'iable 
prm nit set intake measured a% eneri'rgy jtake. A [atvd interestiere i% food 
in t hvc qtlc[ity of lite diet conrumed (nutrients), the energy d' h.it v of the 
diet et ontqt'd , ripd tlit' %nr'ce (tonmiod it ir ) of t he energy ror ivi. . In" lhe 
utane of I ltctat aon, informiat ion about the quarntity and quality o breast milk 
inneeded both iNa indet'pen variall (infant intake) and Iadependentan 'ni't u% 
var iable (lactating wolmar i',%.cre i till). 

[ll ra dat a analye lin kage of data at the level of' theiiond require 

idteVitlthl,Ithe household , an1 the com"rAa t v 
I9 '"d t ake. tIod iah e s'1 the primary nArtepend ,"itvariabler. R'I table

r.st liii O. r "PAS' doaQ t It' of individu~al .a'.j,of jtae At lvl ths- Iw-
l tA Ii' li t of t davi t'i :ti Ih r'liy't g .-i - t tI- d;ltn Ig vr intk tomv aI, 

lii! rainlividthral V1 aoil ina'thot c,,ll data jnat cud of litin, an a rI tlal t 
Il, . 

1nt alntic -. ".,irof ta ar iia tctl ita ini Jlt'.? i '.it iiv, 
fia I " "Ic gv, inl' ho '.|;1 ol thi

ar vcl a Iczlii lt 
tl' .', t h if :t1tf t - 1 thit ie*'ai eor (rh 

c'.~~ nfIIA ;'ri AsIM"a Woo n- 11 11,' c a-i oft11 ali Oft ! 1t'1 I (cII e, 11. 4f p 
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usual intake with 6 independent observat ions ra m.Ibl y r,p.',e, , v, of the 
days of the week. In the absence of infortwat",i, tw, iweiinldividuat variation
 
in the study cominunities, tIle above e;timiv.te haris been used in designi p lanning, 
In Phase 1, estimates uf intraivdividual varii ion will he Stttainedl (by
analysis of variance of repeated ttewrvtivn on a Limited 'iuniher f ;ubjvct 
of apprcpriate age/sex/so, iu.conomi groupings, The frequiency of obs;erva t itinl the expeCrimnle tal des:ignl (FI. cv IV-!) w:ill hetadjusted to: the finding!,.
 
in each comr~mnit)y.
 

Thu methodology of food intake mistreiit in it Core design will ia-
VOlVt 24,-hr. recalls and weighin;/ net ti iriu at the time of ctoin:.imipt ion. 'Jhv",
tli fterent techniques of intake rmunv;iret( iy yield dit fer.nt resal t rnot 
only for individuals, but also ac-ors cultures. It i,;not poe ,lh to t.li
date eithcr ma'ur, agains! a rtf.'r'en' sindidl Ths.rnard.,or it will W, 
importan to conduct a pilot ludy al,each it' to det:rnino; a) the magnitudc
of differenc e hetween food intake ali olithaineid Iy rccall metIhod compared to 
th, weighing and meaquri ng me th,, avd In) fur each rpet hoa, the number of 
inasurement s required to produce a valid e;timatv i! caloriu inta),c.
 

Validity, for these purpos s, wt!l be defined as an acceptahle iatio of
 
St!ra-individiial to inter-indivitAl I variance, or 
the msagnitude of change ill 
the mean standard deviation for Coah indid'vidual when in addit inal obsev
viii ori is made. l or each project, t 'ri tclnv.iy witL whJith ec,h nai rent'ti' 
mnust tt made will be duteminvd h) a) the short terw f o! cycile of aihouseho ld 
(iQultitig fromn cycles in )lorcha~i;, piact ictv', anid inknt:. etc.), I) W.t 
te.i sonaIl food cycle., c) the z tlvy of thie , tt And'yt IA will t(Npl wit il 

r1,rumL periodici t) ,pcL if led the 
If the rctal I anid weighi,1 methods vi e: ',ula t W 1) i , aiit 4,ii , 

tht imtn i of the n iur' t ille -co ,,uxnj ug andti ct IQ ,,ho ul"'%'t '3, - ci; ) bV 
,vd'; Q . If tile dy to day variability in i lividtWIl 0o I iAIM0'0, 

1tnt h) LOtrU dW~ I 

S.. 1 it' torta I nutlhe r of obh ervatJotv ilniV hi ,1.lt'ilih 
Iii , 'it ' fiplit" of thtie '+tidy poapulat ion, ' i It -''xt' . 1w l :.' i I fit' 

r., p ( t 
t

i liveed to follow food it lt' t : ; i . oi 
fr A Ii ;d' ti v' l'iII%w ll I(Iroviie v KaI e ' i:t : , a i n , !h 

,C l in ift o,, I aLtfir. I n i' h alt' pi ttai i,!A- ,ti 1 n ,1 

I I 0 " 0 v hIatt v it'uio) ai tit Tl ntAt l I I inpi l i 1 ! itPtS.f i abri t , 

W ,t;.l l.th 'Iitod r nl wid Iittt wil'l ei rig at nti u lt da , ,onl l 

I 1 ih n t n t II l * if.i tt'.t 

IIItra I! sul n ! liV Ci 1W i!iitc I I Ii "Kte nit', uo Ieaor ~I It I t f i 

It fh I At111the kit het Ini e 1al wl Irrbe eant iov i : hofbi, Ii i .tari eigh *h!i ' Ic Il: t:,th eithno iia, I e ,i . illI ij Fq iti; , 
tht d"', . if At t e itc l t! ii .q' jc all Is, t ludi g wtlur will h,, 

v ,t I tbu 'ir t ) t v ci ka . a i'll t, vvit a W, Ya. v,,u! 

hlIi a!ii" I 'v nww, w i I %vt wj1hy1, O ri ,: Q ae!,ch 5""1~ i w il'in1 th , V llni 

' I * :!!c I ! i.!il1, lit i , '! l,!r~ t'rv d I"l I t wnf~t~l tn,1, the inir',, 

f ig ' if, I " ,' ,|in" I , o ] I",a'!I '0 IN 1 r; " '}!,I l ' J " ,VK": ;t l ' W I t t,l 

http:tclnv.iy
http:e;timiv.te
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Tab1e 1V-3 

Core AnthrolLowttry Mlea suremonts 

Group 	 MSrmn.Feun 

newborn 	 birthweight' 

length 
head circwitforence 

first year weight 

0 - 12 nrnths length
 

head circ unm.rence
 
iliac crest to heel length
 

second year 	 weight 

13 - 24 months 	 length
 

head circunference
 
arm circumferencc

Skin folds-* 

prepubertal 	 weight 
- 11 ears 
 length-height 

arm circt ruferew.e 
skin folds** 

head circimiference 

puberty weight 

11 - 18 years height
 

Arm ci r w.tf rence 
skin folu-,*

head circumference 


adulthood %eight 
18 years arm ci rcinl V, Vflce 

.
skin foldd
 

head k ;r umlference 
height
 

pregnancy wcght 

* 
 arm circumigree 


lactatio, 

.4? 4 I tU-i reCcl| ,
 

* Vubvwitl: vxan f'or al.! lC ~~n
 
" Tricep , bictlit , supu ail tic, 6hii'apul1.ta
 
" n llreai fteditig t per day
, t"O 


once within 24 hours 
of birth
 

monthly
 

monthly
 

every 3 months
 

initially then once/yeur
 

every 3 months
 

Initially
 

every 3 months
 

initially
 

upon detection of pregnu, 
ind Monthly thereafter 

monthly through wV. nI**'O 



be reliable for fieldwork, sturdy, durable, easily trtnsportable, available 
at low cost. A basket should be uii'ed for very young children and trousers 
for those age one to five years. Variability in day-to-day weight measure
ment may be as much as 0.2kg, due to non-nutriltonal f'to rs (food, feces and 
fluid). 

An adult ocalc woluld he suitable itor oldlr childreri anrd idtltq Puring 
measurement the kniff edge positi( '.od% to be chked and tw doriblc trad
ing area requires added care. (Alcknig At :or, mv't t, done priir to every 
session and whenever tho scale is moved. Scale must bh frequently calihrated 
using reference weight,. 

3) Skinfold thircknvss. Su!crut nlru,' fatfold will O mieasured to the, 
nearest 0. or U.R , dependirg on h- Inctruit-rint u sed. Prucision calipers 
include the lange, iarpenden and Holt a-i -anner/h it ,tv1uuJ,. Ti L4ange cali

per may b,' preteiable because it is available in the U.S. However, the 

other two have, a larger scale face so that calibrations are of smaller di
mensions (0.2fr". 

,Survt.r 1 ert'onanc mu.t satisty rigid "rial c:iteria before these 
measures will be cons idered. In addit ion, the pro0.t must be sennitive to 
the possibilitv that frequ nt fatfold measui< in rng children may compro
mise their co(mptr'at ton for other more imrt it ir.t'. Itafold mvanurement 
reliabilty n i,-r brtter wthin than h ,eewrn ,cb,.or. er. hence the ntumber 
of Sirv'e'nr' thiq mist 1 1 ,1 M , fuior study be !- mlli mallvreapo fat tld. 

4) Circufw+vron , . Head aI upTlie r i rm u ' w ho nr:'wa.ured tot xi eue 11 
the hearo. t.t Ii u.:ng eiliho " fit- Ii" plat Ce , .teel tpvr, or Zerfa, 
insertion !pt-,. A suitable, ilh- tUPe will be ,h,,+,ed for arm circumference 
of reon, te and vi. iu infant . Tl i % to reduhce t--ror-.' if) i, age range due 
to the difficulty i ma in! ainixig a liable tenesion. 

Measure% of ac.tual gentration lerinth will hr axiallable foram the manltrw:*l 
history i, i onu a1eJ ,voitiniiing W', iLroughfat the study', at la"t fur 

pr'eghaii.' : i t of.vi t, tw Ago pi t l r v tev 't¢i W ,,ctuvl 7hr, of WII 
docturnt rdt. l ri-rm ,tpv r'iivlv tnnt" i , 4 of pj i W,'i~ i rt'. v,'locity inI 
b , ny-, rin;vithi i" iMN , Itsr ri.% ;orpw,'., !qlqiyv iiiit u!n ir.hv. iil he 
mai. At with it,'or- K a!- ,r ! - c lii Vtyj,'Wt ' "fik, 

Mr -mii.iii t nit'j risi t .~oo Mru w'rrynii init c! ,i'ilo 

lri t . , r f i, d an tug'ql WI ar t si m.da torv I nr. t'ii !a not it IV %am'It 

l imit '?r. I .ViEIn1 . I iIn.ILn V1) inI t e ',rruI I [ronte-fln , alkIJIr .. 
phosp i,, a " i ,. ion AN fr yrl iIi, Analyst%5 ii? bl,t Or tltinv te,r 
Palram trft u " ; II arr 1It" inl m n'ra I n!t u t,, ko tin.!er tse'n Ma )< if there 
i% pir-t' I. v idii o f :jv r, , 1r '.1 letU1 ar a ynt I* p rvi'.us 

t!:]';i ,}' * i' en,' ,si P i'i's t fl Ii,,.to' , t 'l l ,.riy t ir tsutti~
 
!o{'l- 11~t .orl*" ; ili f '! ilenti %impli' ' v ruiio o
.I At hV *t'al 11, K .ltI(V lih~ i n, 

PIAI Art al "0r to,+,qw++. k , i A>po, i ', i~t, l+ u% w. hd 0"/;. v, a s 1"++ 1-, Al; ten. of I% 

it 114 1.4i 1rtd ri f Ia n .A l j ofiniP4lt .iill' teo'%,ILI ja y "itll yto, (i, ttIh 

tnif W lalioistip nf Iaraitl m t An i ;iAtLf a k ut r ient i I It.ititll imnty t-a'dint, 

91
 



Table IV-4
 

Other Indicators of Nutritional Status to be Recorded
 

Indicator 
 Minimum Frequency
 

Clinical signs/symptoms of nutritional 
 Initially and with anthropometry
 
deficiency
 

Hematocrit, RBC morphology, serum Initially and two times per year

albumin
 

Urine osmolarity/specific gravity 	 Adults -- seasonally and, in lactating
 
women, when breast milk output is
 
measured
 

Urine 24-hour creatinine 
 Lactating women when breast-milk
 
output is measured
 

Serum/blood/RBC/urine levels of 	 As indicated by clinical signs, probable

vitamins, minerals (especially intake, or previous experience.*

vitamin A, carotene, folacin, If indicated, once per year.

vitamin B-6, B-12, riboflavin,
 
thiamin, iron, zinc, copper)
 

IndividLal projects should regularly measure status of those vitamins, minerals,
 
etc. found to be significantly low in 20% or more of the population.
 



Subroutinos. Spoc lal protocols w,: be init iat od when. predetermined marker 
events occur. These include at i&,ast the following: 

1) ir - weight, length, maternal postpailrtun we ghit, h,alth status 
of mother aid child, l~ubowitz examination for infants u .Wer200g, A be
havioral/iactivity pattern study will he iitiatrd, 

2) l.actatlont- Wura-it milk volume ani vmpoItion studies u per previou% 
descript ion. 

3) Deathb - solicit his tory and record apparuzt c ui of death. A 
behait orul/activity pattern slbi. wil t Ur itlated 

4) Pregnine, selected ntennuremrets and blhav oral/activity p;' 'rn 
studies will be initiated anl will contIutie through lactation 

5) PDt',Ye - for ai selected sample of disease eventl, diwtribrtod . :tws 
families, a special -ubrutlne to Include records of the disease, food ini
and behi o ral/activity pattern tudivs will be Initiat ed, 

hehav. rTe-I } t,l'_ . core mrnanurere of the I-L 1:1. ctienti'ts will be the 
pattt:, o tlv: eti and intrractIonsu c and among lid:.'udtnals and houscholdl 
hin% Irolile wi11 tse developed in cotsjunctiun with botI t, -e surement of! 

energ.r zw,.t ut . tIviti!rs airanthr nrwe'ment of ci:t~al c. 1 trncy. 

Si'Cis ' q;O I At sijj i,,o l air iqyev'r a1 , ilu h' Alh m; aslL' ot 

'l d A'.ltlh the COMM, +',, A'larj ied , "- -iCn irh lVr "K O t 
" 

si illt tlh4l la-tn lirtv wil s i.a to troviII , , t l I t C nsrstsI n9' ii 

1,0l I10 . , I ,k ctmetrr, W e ,Ir;1h . ,rr , ,, n. (V g. i il ' llI( , ' 

MW i IP, I A W I 4 ALA. s, s t, J,, 1 ,r>I.il r b',h i; a!. a,-.l. it' -

,i I !,' .1"," ,. , i - ! ,, , 11 l ais1 I ,5 o, l 1 
¢ 

is , 1 

' 
oi d- . 5 s I i . ii rr, tit- V in 

I I , Mar . " 'a- i-nof AM l 

P V, 1 I - - Ic tt' w , I I I bi-5, 

I rjs 1 0 to~.' 



(c) as far as possible, the nature and importanceparticularly a of faitly dynamics,they affect and are affected by the other variables.Moving cohort analyses, for cohorts of 3 month% or multiples thereof,will permit exwnination of the effects of cyclic events (season, agriculturalcycles. etc.) on food Intake, growth rate, li -ase putterris, etc. SinceIthese cohorts can be shifted by one or two months, they will provide also anopporturnity to t rack events aind infer cat-.it ion (time -Iillapse ia Iyses).Repeated cross-sectionul studies with data aigregated|lrriods for 3-month(the measuroment for reliable food intake estimates) will providefatmily profiles which can be compared across time. Since the same families
will be involved, In many instances paired analyses can be underitaken toassess the inipatct of chainxes in family structijre{.uch as a hirth,a death, or agrowing child) or of a seasonal change.Retrospective case matching 4'an be undertaken to establish differences,itthe level of the individual (etg. differenc es thast may have existed bet 'ren clildrrfi, matchvd by hirth charact teritics, wh subsequeritly differedIi ri'oard- to nut r t lonal status or ont, of this functioral 1 outcome variables).Core(IIat ion anA 1)ses ill provUjo prelininary documentation of probablerr~at!i:'.,Lp hese may then be exsxnined by more detailed approaches.r'elajtive ii utraton of Theeach of a range ot variablei may be examinedIs 'I'ri;s I .iri ., fi L 
by4141 tII , rmultl|ler er'esioi,.+;,Ls,;" . iyt.c , 

and other multi
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Social competency: pirent-child interactions; food available to house
hold, tntrafamily distribut ion, and subsistence manageitent strategies.


As each project must hire and train staff and each is 
 to begin with an
ethnographic survey/cornuunity-wide screen there is ample time to permit

development of consistent forms/standards/procedures 
 relating to the dependent
variables. 
 If the projects begin field work in staggered sequence at abol't 2-3 
month Intervals, this would allow pilot testing of instruments and procedures. 

Projects recommended for funding are described in brief below. 

PIIkCI I: llXICO. (See Appendix IV-2) 

'he principal U.S. institution is the University of Connecticut, with co. 
principal investigators Gretel 'elto and Lindsay Allen. The only Mexican 
institution involved is the Instituto Nacional de lI Nutricion, Mexico City,
with principal investigator Adolfu Chavez, M.D. Other U.S. institutions that
 
will participate through senior scientific staff are 
the University of Massa.
 
chusetts, Yale University, atd MASSachutts Institute of Technology.

The original proposal by the Universit' of Connecticut rated very highly
with peer reviewers and the Steering Group. Recommen,.ded additional strength
ening 11i tilt- di -ase and stat ';tit-l are;.s has been achJieved by recruitmient 
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1he original University of Cilifornia, Berkeley, proposal ranked
 
highly in nutritional intake and status, reproduction, and activity measures,

The original University of California, Los Angeles,prcposal was highly ranked

in disease measures.The Steering Group sugge3ted a merger of high quality
 
proposals to create a stronger project.


In addition to the core research design, the University of California
 
group will
 

(l)poriodicdlly record food inventories, observe all eating activity,

and compare this consuaption with 24-hour recalls ani histories,
 

(2)identily nutritional markers such 
as age of teoth eruption, age at
 
menarche, age at first pregnancy, age at menopause, etc.,
 

C3)assess immune status of children,
 
(4)seek new indicators of state, e.g. body temperature, tonsillar size,
 

(S)determine which activities a:e most susceptible to decreased intakes,
 
(6)definv community expectations and definitions of appropriate


activitles,
 

(7)follow longitudinal cognitive deveioripent in addition to cross-

Svc t iona 1,
 

(8)astc.- tht Social devclopme"-t of e flldeln,
 
(g)explain the need t ensuire ,iinimal i:takes with rvspect to tle pat

tA:res goveriiing household ind village economies,
 
(1Oidetitfy the community and nlational 
 feedhack an! error-correction
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(S)study development of salivary enzymes of infants with respect to
maternal malnutrition,
 
(6)measure the effects of energy intakes on normal mouth flora,


and
 
(7)evaluate the effect of decreased intakes 
on problem solving and
 

information processing abilities.
 

D. Future Development of the CRSP
 

PROJECT 4: 
 ASIAN LOCATION
 
To complete even a minimum CRSP, an Asian project is essential. As the
USAID mission in Thailand disapproved the proposed University of iHawaii-Mahidol
University project, another location must be established' where rice is the
principal staple food.
 
A joint Indo-US research planning meeting was held in New Delhi, March 22-25,
1980. Conveners of the meeting were the Indian Council for Medical Research and
the U.S. State Department's Division of International Health. 
At that meeting
the planning contractor proposed that a CRSP project be included in the research
package, under the aegis of the National Institute of Nutrition (NIN), Hyderabad.
Indian delegates concurred in this suggestion and a modified project plan was
developed by Drs. S. Srikantia, M. Swaminathan, V. Sukhatme, H. Rice, and D.
Calloway. (See Appendix IV-5.) 
 The project plan was approved by the Conference
and recommended for funding from PL 480 funds available in India. 
Some additional
dollar funding is needed and this is to be provided from the local USAID budget as
the project would serve important development-planning needs in the area of
maternal-child health. 
 The project still requires formal Indian government


approval.

The proposed Indo-US project follows the core research design and Indian
colleagues added the important proviso that in data analysis, disease patterns be
treated as 
both independent and dependent variables (as is food intake in all
projects). 
 No different data collection requirements are imposed, but the
statistical analytic scheme must take this approach into account. 
Also, the
Indian project would defer measurement of cognitive ability and social competency
until the second year of study when variance in the major independent variables
shall have been determined and issues of sample size reexamined in light of this
 

variance.
 
NIN, Hyderabad has a strong research group and can undertake the project with
little US participation in the areas of disease and reproduction. 
The major contribution from the US side would be in project integration of social science components.
When the project is approved and funding is assured, formal arrangements will need
to bE! made between NIN's new director (Dr. S. G. Srikantia has resigned effective
.June, 1980, and his successor has not been named) and an appropriate U.S. 
 Institution(s), by the management entity.

If, for any unforeseen reason, the Indo-US project does not materialize, there
are some other possibilities that can be pursued easily.
A meritorious research proposal was submitted by Tulane and Lincoln Universities,
but there is 
no indication (from previous publications or CV's of principal scientists)
that they have experience or established ties in Asia. 
Pennsylvania State University
expressed an 
interest in proposing a project in the Philippines, where they have
worked previously, but were dissuaded by receiving wrong information to the effect
that additional projects would not be accepted In the Philippines.Lincoln group might be interested in developing a project 

The Tulane
collaboration with Pennsylvania State University. 

for the Philippines In 
The University of Nebraska
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submitted a proposal for research in Bangladesh with an established linkage,
but the proposal had serious technical weaknesses. Bangladesh would, however,

constitute an alternate site.
 

There is excellent nutrition research capability in the Philippines and
proximity to the International Rice Research Institute at Los Banos would be
advantageous. Nutrition is less developed as 
a discipline in Bangladesh, so

U.S. input would have to be greater and more time would be required to implement a project. 
The research should be approved in principle by the local

USAID mission before discussions are reopened with any of these universities.
 

Cornell and Harvard Universities submitted a 
proposal for projects to
be located in Haiti and/or Colombia. Cornell has other projects in the field

in Indonesia and presumably could develop a project there for this CRSP.
 

The University of California, Berkeley, received from Sri Lanka an
expression of interest in a collaborative research program. The Berkeley
group could separate from the Kenya project, leaving principal responsibility

with UCLA and arranging a larger role for Cornell University, and undertake
 
a project in Sri Lanka.
 

Both the Indonesia and Sri Lanka options are viable. 
Both would involve

Cornell University in the CRSP to a greater extent than is 
now the case and
possibly Harvard as well. 
This is desirable as 
both groups have extensive
relevant experience. 
 There are pro's and con's to both locations as indicated

in the site visit reports (Part III) 
and it would be necessary to consider the
 
local USAID mission views.
 

PROJECTS 5, 6 and 7: To be developed.
 

The Ad hoc Review Committee, JRC, and BIFAD recommended that the initial
CRSP should include a project located in 
an area where the diet consists of
 
roots or tubers as the major energy source of a marginally nourished agricul
tural population. 
This project is needed for complete coverage of major food
patterns. 
As this pattern is liable to be low in protein-energy it would

perhaps allow differentiation of energy and protein effects on 
function.

Ultimately the CRSP should also include at least two other overseas-based

projects, such as an 
urban population and a nomadic population, to complete
 
coverage of sociocultural elements.
 

None of the proposals received by the planning contractor chose a location
in a region dependent on a low protein, starchy crop. 
 The most probable site
of suc', a project (project five) would be New Guinea, where yams are the staplefood. Previous surveys in the region have indicated that only 5-7 percent of
dietary energy is derived from protein, the lowest average figure recorded for
any population. Nutrition has not been a strong area of research by New Guineabased institutions. Past projects have been led by or had major collaborative

input from Dutch, New Zealand, Italian, and English investigators. A number
of US-based anthropologists have studied New Guinean food ways and could doubtless be recruited for a CRSP project. Consultations with nutritionists Drs.
Anna Ferro-luzzi (Rome) and Rosemarie Ostwald (Ber'eley), who have recently
participated in research projects there, suggest that the New Guinea biomedical
re,;earch commity is favorably disposed toward nutrition projects and would
w']omo fu her collaboration. 

thr posmsible locations for project five are to be found in West Africawhr,, , avi and matok, at' maintay, of' the diet of poor people. Depending(I. I i I )od av allabili y and economic conditions, some cassava-)roducing
ar,.. in (ntra l and South America (e.g., Northern Brazi l) also would qualiffy.

A ,,)kth pr nject should study an urban or peri urban population having the 
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same basic food pattern as one of the other projects; this project could be
 
located in the same country as one of the others if this would not overtax
 
local resources. As technologic development proceeds, most countries have
experienced population migration from rural to urban areas. 
 Food availability

and food management strategies are different in these settings and so 
is the
 
range of potential individual, household and community responses to changed

nutrition/food states. It is important to determine the network through which
 
undernourishment operates to damage biological and social function in this
 
milieu.
 

A seventh project should study a population that presents conditions not
 
otherwise present in the CRSP (e.g., 
a nomadic ponulation or one having low
 
energy intake coupled with a high percentage of protein calories). Such a
 
population could be expected, because of their marked divergence from the
 
norm, to provide evidence from which to determine the extent to which other
 
project data are generalizable. Selection of the unique population should

follow from hypotheses generated from the data gathered in the original
 
projects.
 

These new initiatives could be developed by another round of competitive
 
grants but with greater economy by means of negotiated grants or contracts.
 

A US-BASED PROJECT. There are a number of persuasive reasons for mounting

in the United States a research project that parallels the CRSP projects.

Comparable information does not exist for any developed couitry, including our
 
own 
 even though the full range of energy intakes is to be found in all coun
tries. (The percentages of the population subsisting at each level differ
 
between LDC's and DC's, of course.) The United States spends vast sums on
 
nutrition-oriented welfare programs without a full understanding of the nature
 
of the problem and, hence, appropriate preventive efforts. But more impor
tantly in the present context, the existence of an American project would

dispel any unfortunate "we-they" implication of the overseas research.
 

A US-based project should study a population having some characteristic(s)

in common with the overseas populations and, ideally, a US population having

a special claim to assistance. A black or chicano population located in a
 
low-income area would fit these criteria.
 

The staff of this project should include foielgn scientists involved
in the C11SP and their students as well as Aerican personnel. This project
c1olid most ai1i y he developed by a US university whicli i involvd in theCrISP !)iit dov,; not have administr ative re jlOJIs 1bi Iity,(e.g. ,0ni vers ity of Arizona,
IUnivorsity of Mlassachusetts, University of Kansas, etc.). It would be reas
0IRll tc for thi!; group to redIc e its effort in the second year of an overseas 
project to assutme this responsibility.

Potential sponsors of thi,; research should be contacted by the manage
rin t ,ent it v. 

INVOUIt'MIN I 01: MINORITY U INSI1111ITI)N ). "he only rese.irch propusalth.It iavolved an 18490 land-grant in;ti tution was the one from "hilanc in
w1ic0I L inIdI ln lfniver,'itv Wa1, to iterve primaril y s projk-ct fill;L'i/tl a lage'r.I a
Thai,. , at '.mall laboratory-ha.sed iechlllical cntribution from Iilico n, but 
it, 11hd,(ation 1th1l incoln Per-onnlel would participate in the field re,,arch. 

S[vc'.rl of tlv I M9 land-, rant ini;t itltit ions have nutrvi t ion curricllIa 
17hc lk liumainm.I , T.) V, uct,.d re.!;arch, ,ut nolot, ha" li ext Uo i v(' nut rition 

I I.II ~,1i~ t( fi t that (,ligi1t Lh o l failcd to sublhmit propoals1l 
,t' , I ' t htii own le i,jti fsn'e, t abih liity to mount i1V W , )f their 
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cases severai, additional institution(s) to staff the projects, indicating
 
that this difficulty is not unique to the minority institutions, although
 
it may affect them more severbiy.
 

It is evident that a communications network, needed to put the original
 
land-grant and 1890's institutions effectively In touch with one another,
 
does not exist. Further, unless the minority institutions acquire training
 
and experience in this type of research, even a communications system would
 
not lead to the formulation of joint projects.
 

Presumably,strengthening grants could be used to provide needed training,
 
if the institutions so desired, but it would perhaps be more effective simply
 
to include a minority institution component in each of the projects recom
mended for funding. The exact nature of the minority participation would
 
need to be decided by each set of paired institutions as is appropriate,
 
but would need to assure the garnering of experience in all phases of the
 
research (design, conduct, analysis and reporting) over the 3-5 year life
 
of each project. It is recommended that $30,000 per year be made available
 
to each project for this specific purpose, if an 1890 land-grant institution
 
or the Tuskegee Institute is interested in such collaboration.
 

COLLABORATIVE FORMATS.
 

The planning contractor considers a variety of collaborative formats of
 
prime importance to the conduct of this CRSP. Collaborative considerations
 
prior to, during, and after fieldwork emphasize continued interaction of
 
personnel and their ideas, hypotheses, analyses, and other research outcomes.
 
A first concern will be to continue the multidisciplinary interaction de
veloped during the preparation of proposals. Meetings of principal scientists
 
should be convened in the period between funding of the grant (if awarded)
 
and activation of the overseas research in order more fully to acquaint all
 
participants with particular methodologies, literature, and other relevant
 
information. Such continued discussions would also serve refining and
 
integrative purposes. As soon as decisions have been made by the funding
 
agency, arrangements will be made for meetings of the collaborating insti
tutions. and advance training of professionals and exchange scholars can
 
begin.
 

There are three major means of promoting collaborative interactions.
 
The first is to organize a series of forums to be convened during the active
 
research phase(s) of the projects, in which all researchers will participate
 
at least once. More informal discussion opportunities are expected to be
 
part of each ongoing project. The second is joint authorship of papers, with
 
attention given to appropriate, accessible publication sources. Such sources
 
are expected to include non-academic publications or means of dissemination.
 
The third is the circulation of drafts of manuscripts among research partic
ipants for comments and criticism prior to final preparation of various
 
materials. This circulation requirement ensures further interdisciplinary
 
as well as collaborative communication. A mechanism to deal with such con
troversial issues as data access, publication and authorship privileges, and
 
priorities will be developed by the Principal Investigators collectively.
 
These issues commonly arise in projects Involving many people over a number
 
of years. One possible format is election of a review committee composed of
 
menior scholars from both countries.
 

All collaborating institutions cannot help but be strengthened by
 
thi% activity. This shall occur in many obvious technical ways but
 
especially by exchange of scholars and by the training of a new generation
 
of professionals in the process and techniques of interdisciplinary re
search.
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UTILIZATION OF FINDINGS.
 

Each project team must be given sufficient time to evaluate and interpret
 

its own dataand additional time will be required for interproject analyses
 

agreed upon by the principal scientists involved. Experience indicates
 

that information gathered in projects of this type often is useful for
 

purposes beyond those originally conceived;and emergence of new information
 
own
and new analytical tools may make it advantageous to reevaluate one's 


and other's data. After a reasonable period, data from this CRSP will be
 

made available to reliable, qualified investigators from the scientific
 

community-at-large.
 
Utilization of CRSP findings needs to go beyond these usual scientific
 

applications. The ultimate goal is that the findings will lead to develop

ment of policies and implementation of programs that will lessen deprivation
 

in countries where the research is conducted and elsewhere. There is,
 

however, no assured link between research (basic or applied) and policy
 

planning. With regard to this CRSP, the connection between research and
 

1) the carefully thought-out scientific
policy rests initially on two bases: 


rationale for the project,and 2) the collatforative efforts set forth to
 

accomplish the research. The coordination and attention to research con

tinuity in a field situation of this complexity has already required project
 

attention to provision for subsequent significant uses of data and analyses.
 

Research participants can not anticipate particular policy/planning re

quirements, but can and will address problems of data accessibility, reli

ability, and so forth. Usefulness of data and research findings beyond the
 

immediate needs of the CRSP is a legitimate policy concern.
 

Communication through bilateral collaboration and relatively long
 

research residency in the host country potentially allows for the development
 

of rapport and interaction between project personnel and those charged with
 

Informal as well as formal mechanisms
policy and planning responsibilities. 

of exchange between these two domains are possible and are likely to evolve
 

through mutual commitments to nutritional topics.
 

Locally generated information may be seen as being more readily ap

plicable locally, but even this does not happen automatically. Those who
 

are subjects of these studies should also be viewed as full project partic

ipants,and the outcome of the research should be made known to them. The 

findings should be related in terms that will contribute to local problem 

definition and community-originated problem solving activities. If this
 

more modest goal is met, successful local application may serve to demon

strate the practical utility of the findings and be an effective spur to
 

a wider application of the model.
 

lI. Fund inj ui rement s 

Budget!, have been submitted from each U.S. institution involved in 

the three initial CPtSP-funded projects (see Appendices IV 2-4). A provi

sional budget has also been developed for the Indo-US PL 480-funded 

prolect (Appendix IV-5). These budgets have not been through a review 

within the submitting institutioti(s). Thus, the management institution 

ha,. a ; the first responsibility further negotiation of these budgets. 

These budgets are higher than were indicated when first submitted 

(April 1979) for a number of reasons. One of these is personnel and supply 

expenses necessitated by development of the core measures by the CSP 

part icipant-. Second is the enormous increases in the price of all air

fare,- and of key scientific supplies such as equipment and film. 
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It is evident in reviewing the budgets that institutions have not
 
approached the budgeting process in the same way. In particular, institu
tional matching contributions will need to be specified more clearly. How
ever, these details are best put aside until funding is assured lest further
 
negotiations result in unwarranted expenditure of time and effort on all
 
parts.
 

Budget requirements for the University of Connecticut and the University

of California campuses are presented as submLtted by the institutions
 
(sections of Appendices IV-2 and IV-3). Funding for the Purdue/Arizona/Kansas

Universities' project had not been fully resolved among those institutions
 
at the time of writing. Therefore, the Planning Contractor devised a joint

budget for the Arizona and Kansas Universities' portion of the project

(Appendix IV-4) with the recognition that the differences outstanding must be
 
resolved.
 

The budget projections for the first year appear to be reasonably

reliable and equitable in view of such between-project differences as travel
 
between US institution and field site. In these uncertain economic times,
 
it is evident that budget projections into the future are less assured.
 
Again, the five year projections made by most institutions appear reasonable.
 

It is imperative that projects have guaranteed long-term funding in
 
order properly to complete the proposed work. A funding commitment for the
 
first year or for two years only is not an adequate base upon which to per
form research. A minimum of three years forward funding is required to
 
start each CRSP project and maintain adequate scientific control over the
 
program.
 

Excluding management, considering the Arizona/Kansas addition, and using

the budget figures provided by the institutions, a three-year CRSP budget of
 
$5.6 million is required for the three projects now recommended for funding

(Table IV-5). The cost for the management entity is discussed in Part V-E.
 
Management costs will bring the budget estimate for a minimum CRSP (3projects
 
plus India at no cost) to about $7 million for three years.
 

If CRSP development proceeds as now recommended (i.e,, addition of an 
alternative Asian project, the root-ttuber project in the second year, and 
the urban and the "exceptional" projects in later years) CRSP costs will 
increase accordingly. Probable budget for projects included in an appro
priately expanded CRSP is shown in Table IV.6, The S-year total figure of 
$15 million (excluding management and the A.ian project) exceeds the estimate 
made in 1977-78 by 501. This increase is a realistic reflection of :hanged
economic conditions; it does not indicate significart changes in conceptuali
zation of the problem or conduct of the needed research. Unless inflation is 
checked, every month of additional delay in CPSP funding will result in 
increased cost projections.
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TABLE IV-S
 

Summary of Budgets Requested by Institutions
 
Involved Initially in the CRSP
 

($1000)
 

Yr. 1 Yr. 2 Yr. 3 Total
 

630.4 1819.7
Univ. of Connecticut 462.4 726.9 


645.4 1821.5
Univ. of California 492.9 683.2 


736.5 830.6 2007.4
Purdue/Ari zona/Kansas 470.3 


CRSP Project Costs 1425.6 1982.3 2240.7
 

TABLE IV-6
 

Projected CRSP Budget Through Year 5
 
($1000)
 

Yr. 1 Yr.2 Yr.3 Yr.4 Yr.S Total 

3 original projects 1426 1982 2241 2100 1905 

Roots/tubers -- 550 600 650 700 

Urban project .o. 500 600 700 

"Except iona 1" ..... 600 600 

CRSP Project Costs 1426 2532 3341 3950 3905
 

(Asian project CRSP funded)* [3082]" [39411- [46001- (4605]" (17654]*
 

*If Jndo-US PL 480 project is not approved, increase CRSP cost estimate
 
as shown in brackets.
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PART V 

PROPOSAL FOR MANAGEMENT OF THE CRSP 

A. Consultation Regarding Management
 

B. Recommended Management Function and Structure
 

C. RecommendIed Management Institutions 

D. Interim Management
 

E. Management Costs
 



PART V. MANAGEIENT
 

The AID/JRC concept of the management entity is an organizational frame
work to carry out the CRSP and admi.!ster the program areas. The management
 
entity will assume overall responsibility for managing the program and fund
ing the projects according to criteria approved by AID. ?
 

The Guidelines for the Conduct of Collaborative Research Support Activity
 
under Title XII of the International Development and Food Assistance Act of
 
1975, Joint Research Committee'of the BIFAD (October 11, 1977), state that
 

For each CRSP, an administrative 'Management Entity', with appropriate
 
legal status...will be required for administering the resources con
tributed by AID and for overseeing the individual projects comprising
 
the program. This management entity would receive and administer AID
 
grant funds for the CRSP, sub-allocating them to the participating U.S.
 
and developing country institutions for their respective projects.
 
The management entity should have the capacity to coordinate the effec
tive implementation of the program and be responsible for implementation
 
of the budgetary plans including the contributions to the projects of
 
the participating institutions...AID would hold the management entity
 
responsible, through established AID management procedures, for per
formance of the CRSP. AID would assure that the management entity
 
would manage the program in accordance with the overall plan and budget
 
agreed to by AID and the management entity. The JRC will, through the
 
Board, assist AID in execution of all these activities by such contin
uing evaluational and other program development and monitoring mech
anisms as may be evolved. Similarly, AID would hold the management
 
entity accountable for the funds and for their appropriate use in all
 
aspects of the CRSP, and this entity would, in turn, hold the par
ticipating institutions accountable for the funds and for their use
 
in the project according to budgetary plans. A suitable system of
 
accountability would be developed between the management entity, the
 
contributing universities and AID for holding participating institutions
 
accountable for use of AID funds in their projects... It is hoped
 
that [such a management system] will facilitate participation of a
 
wide range of institutions, make available a diversity of scientific
 
talent, and assure that all necessary disciplinary and institutional
 
components of a CRSP will he integrated into a comprehensive effort.
 

Thus this management entity must 1) meet legal eligibility requirements,
 
2) have the ability to integrate the individual projects into one compre
hen-ive scientific program that meets stipulated research objectives and
 
-3)have adequate rcsources for financial management and accountability. The
 
first criterion is iatisfied if the institution selected is a land-grant
 
or 3Ii:AD-roster university, and virtually all of these would meet criterion 3.
 
lkm,-ver, to meet the second criterion, the institution must provide 
ongoing scientific research management and oversee program development. 
7his C1SP, unlike Ill its predecessors in the Title XI1 program, imposes 
unique sclientific management requirements. The basic research design rep
resents the consensus views of some 100 scientists as refined and specified 
by thv principal investigator . from the proposed collaborating U.S. and 
foreign lnstittition . Once established, individual projects cannot deviate 
from th,. cort dh. iI except with the concurrence of the CRSP membtrs, i.e. 
deci itin% ca;tnot h, taken independently because of the high risk that 
comp r.hi lity acro- projects would lhe lost. Matters arising on a day
iti, h41.1v rieed to he re-solved ard docisions communicated expedit ioulvly 
to itII ('1 s p -etI fo reit-,ons, the managing institutionor the.te mum 
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provide an acceptable Program Director with acknowledged scientific expertise 

(preferably in the field of hutrition or in management of large-scale epi

demiological studies) and proven administrative capabilities and who is 

Wiling to devote sufficient time to the management of the CR;iP for the du
ration of the CRSP (o" at least the first two years)
 

The rv lit ion hip between the col lIhborat ing and mauagcnent inst i tot ion 
is fiducial but to the extent teasiblv, the role and authiority of the 

Program Director vi:;--vi s the ;ubcont ract ing univers it ivs (a ' wel as the 
JRC/BIFAD, IP2AID and the mIinihifmv,'ilr institution itselfl .houtd be ,:learly 

establi shed fromi th ,e,nninf '1ru;t is prob;tblv best ei ot'etccii by a 

codi fied syst em of checks and ba lanct';, dve loped by the part icipat ing 
institutions. l7hu:;, the management entity is operationally defined as 

including the prime contracting institution, the Program Director and various 

committees to oversee scientific and fiscal coordination of all projects. 

WItUgard in, .1aimntA. Consultat ion " 

A CO1SuLltit ion on the naturt' of the management entity for CRSP on Intake 
and Function wa, held at the University of California, Berkeley, on August 
13 and 14, 1979. lo,;e attenling included the Principal Investigator and a 

senior financial officer from each of four projects then on-stream, the planni' 
contractor, aiid a repre:esl!at iye from HIAb. Scientific management, fiscal 
management, and manclnert' strictures were discussed, utilizing background 
papers prepa red by lint v r.;i ty of Cali forn ia, Berkeley, and Purdue Univtr si ty. 

Princ ipal po int % of aIgreumilelt were: 

,
(1) 11ie p rin onit rauctor iIto be one initition encomnpassing both 
scientific and fi nhanic ial management. 

(2) The management ent ity i; to be a leadership ystem, not merely a
 
response system.
 

(3) Ile mInar;U'neum t entity' will in(ltudt' a Scientific (e'rdina: ion Com
mittee,the vot ing members of which are one U.S. and one LDC principal sci
entist per pro iect,plu,; the Program lirector. Additional Principal Inves
tigator; could part icipat ' in meet inig'' of thin Comitt ee ibut t here would 
be only two vot e per project, one represent ing the US arid he other the 
Lr)C part ic ipant,. 

will I 
view tonul it (ttc'ih' lwne l would be compn'.t'd of five oy ",ix svcient ints in rel
evant diptipl inarv areas and who are lot involved with aiy (RSI' project or 
part iciptt int itot ionn, plu's one adminit; rator from an ol ! idve inlit i
tut ion . Ith' mm ,rq, wou lI be, no. i i at 'd 1y the c i ent f it (nord inat ion 
Commit t t'e and ap,: i lnted ) ,BC/lI IA!). 

Q5) The management ent ity will int ]id' an mitrer- Iltit tional Ahlninis
trativi, (ommhit tet to ,id s,V )o t'oCotrai't ternl aid to assist with rv';olution 
of inter int lttiunal diflirunc , ptoblemn with 11SAID, ctt. 

(4) 'lT'h maiigerl tit entity iWIl ode an Ixt ern;i IIAdV i ',01'y i1M Re

(0 ) Sihcotv i t f ,'" of t he A i ,nli t i t ('o ri lnat i on Comm i I tcv wi l be 
formed ; n( -eededt o di ';c s', i';1a I or ,'wi ('u1t i 't" matt er" in more dept hi. 

The st and i n I , I ,a lt ormmi itt ee won Id be compoed of one W, V'I puir p rtj ect 
plu:s one admini'stra tor/contratts officer pc: project. lIe AtI hoc Technical 

Subcomnitt c (for a funct iona I alrea, ftood-energy int ake,, e c.) would con
sist of on' pe ',on per projec and expert, a% required to a';i',t or advise 
the projects. 
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The management structure provisionally agreed upon, from various alter
natives proposed was as follows (Fig. V-l.below):
 

Figure V-1
 

AID
 

PRilE CONTRACTOR EXTERNAL ADVISORY & REVIEW COMMITTEE

I 
ADMINISTRATIVE COMMITTEE 4---PROGRAM DIRECTOR{+-
 SCIENTIFIC COORDINATION COMMITTEE
 

I I 
PROJECTS STANDING FISCAL AND AD HOC
 

TECINICAL COMMITTEES
 

Extensive comments from participants were received by the Planning Con
tractor following the consultation (see Appendix V-1). Scientific (but not
 
financial) management was discussed at the December 13-17, 1979, meeting of
 
US and LI)C principals. The suggested management structure (Fig. V-2 and below)
 
reflects valtuable input from these sources and background material prepared by
 
Purdue lii i vr; and Ulivvrsitv of California, Berkeley.
 

B. Recommended laoatj nent Func t ion and St rrctutre 

FUNCTIONS OF Till MANA(;1EMNT ENTITY. 

Management in.qt itution. The management institution is the legal recipient
 
of the grant or cantract from AID. The funds to be grantef by USAID will
 
provide the aggregate total budget for each project, plus funds budgeted for
 
manageun t.
 

Tie maniag,,rnvnt i ? itution iq for financial adm
r'spo si)le ini st rat ion
 
of the contrcti : di .pvrt l of luatd'; to the ',bucon trac ting Ui.S. inst itut ions,
 
including fund'; to he passed thro gh them to all of the 
 parl ici pating foreign
institntioinl; ini accordance with the contra t . TI' budget will be '.o"bj ct to
 
revi;io n in a';e chanrginug needs' and priorities . In matling needed adrp'npo to 

justmcrrtn in tia' allocat lonn; tot lite budgvt'. of component pro j(ct,, !the man
aging imtitution will he advise.d by the Program Director who will, in turn,
 
have been i n,,t mruc tud by h , i entr f i c Coord i nat ion Boa rd : l Fi nnce
 
Group (sviz ligu p'V.2,
 

The fia ng, .r in', it ltionl i' respons0 i le for proper diqp',, it ion of
 
these fund ' tll' a!tractiri,,, mitu Thi entail' a minimum
tht '1, i ion',. s at 

arranging foi yar lv .allitt of the prolvect .xpvditurvn (vvh If the
at 

instituti ,,ll.,Ihe 
 prime (ontrit or wouldlalso arrange to hold the principal
 
Invest ignlior a;rat. (tl ;b I for heir in.!itution't proect er'le itmrre by
 
requiring that all %bl,'ontmac! or' and 'ubgraite, e't, l hl.,)
',ui'table
 
accounti ig anid i'ep(' IlRg lrhn drnl , ac atjrliu
,
 to fed.ral guidlg ire,,. 'l" 

managing ,ri',.t li "! i will ''n r v tha the, irt r .ipat inig r linntitnt ione 
 jointly
 
can")t r iti" ' ()v I l imig t tlh' Ia'IIhl Ille'I1VhV( Ir eIf fI1o 1hP CH ', L" l l Iy 2 ..
 t t 


'1l14 miie ' inst ut i i r' ", ibl for the .i and
i-'n ,t i tin ' pr', d ',er sunpe'rvision
 
of all ovr e,as r iegt il oi s, I invure that all agrrement, bet w een stbli
contraiting U.S. irr'i.t tion,, aind overeia., instititt lore, art' con'nistn!
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Figure ',-2
 

a. Program Administration
 

DIFAD 
 USAID ADVISORY PANEL
 
JRC 
 (external)
 

MANAGENIIENT INSTITIJTION(fiscal1)
 

INSTITUTIONAL ;OUN(IL PROGRAM I)IRECTOR SCIENTIFIC COORDINATION BOARD(interinstitutional) 
 (scientific) (scientific 5 fiscal)
 

STANDING OR AD OCIA
 
TECHNICAL GROUPS GROUP
 

b. Project Management 

PROGRAM DIRECTOR 
(scientific) 

SUSAID MISSIONSROJ 
EMBASSIES - (operational) 

U. ASIAN PROECT 
3I7NNIC I'UL.A U. PNSAS (endi 

INNI O U. NAIROBI, NUTRI TION I NST rI'J 
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and standard. The management institution will provide a model agreement
 
to be used by all parties and will have the right of approval for all
 
agreements.
 

Program Director. The Program Director is the liason between the
 
management institution, the scientific management of the CRSP as a whole,
 
and the management of the individual projects.
 

The jurisdiction of the Program Director with regard to the CRSP and
 
the participating institutions includes scientific and technical admin
istration: and the arranging and financing of meetings, consultancies and
 
site visits regarding program substance and performance as described below.
 

The Program Director is responsible for continued planning and organ
ization to assure scientific validity and continuity of the program.
 
Ths would include the fGllowing tasks:
 

(1) Management of an implementation phase immediately to follow from
 
the planning phase, which would begin as soon as the contract is awarded.
 
This phase would involve solidifying the financial and scientific linkages
 
with the foreign institutions, establishing and convening of the various
 
bodies comprising the management entity,and planning the specific uses of
 
the first year's funds. Development of the Asian project would be completed.
 
Training and technical services are important components of the progrrm.
 
The Program Director will develop plans for the training and technical
 
services components during the first six months of operation, for review
 
of and implementation following advisement by the Scientific Coordination Board.
 

(2) As stated in the Precis, "the overall CRSP will be designed to
 
test the observed relationships across ecooystems and social systems,"
 
an approach which holds implications for program management. Data collected
 
in each project will be compared to generate conclusions about intake and
 
function. Thus similar data from each project must be collected and des
cribed in a consistent form, to facilitate comparison. The Program Director
 
is responsible for assuring and monitoring the consistency of data collection
 
oni a continuing basis. 

(3) Each project will include appropriate management tools for evaluation,
 
such as a schedule of research operations and targets for accomplishmet.t;
 
the Program Director will assure that projects are evaluated in this manner.
 

(4) Some proposals include separate studies which address hypotheses
 
based at the institutional level and require ecologic/economic data that
 
would need to be collected in all projects for one project's scientists. The
 
Program Director is responsible for distribution of any additional funds
 
required to conduct such overall studies.
 

(S) As the CRSP progresses there will be a need to enroll new projects. 
11thProgram Director will be responsible for development of these projects 
3'. ,ivilrd by the Scientific Coordination Board and its Finance Group. 

(h) Data collected in this program will necessarily be shared among 
it- p;,rtitlp*nt-t. After investigators have had time for thvir analyses, 

the d.(at will br madr available to the icientific cominmity at large.The 
lit$Ibrtn1 I)l rector wll arrange for orderly transmission and dissemination 
ti lht. itid tclu on from ihe CRSI'. This taO, ncludp arranging4 will 
trn,uttr ard NT311-cal .rrvic'e% tad, if nece!%ary, storing and processing 
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Scientific Coordination Board. This Board serves as the primary decision
maker of the CRSP. Its voting membership consists of one US and one LDC
 
principal scientist per project plus the Program Director. The Board will
 
resolve policy issues appropriate to the CRSP, communicate policies to the
 
individual projects and bring input to the CRSP from the projects.
 

The initial Board will consist of seven members- for efficiency of
 
operation its maximum membership should not exceed n.ie. Provision will be 
made for staggered terms, to be determined by lot, when it is envisioned that
 
more than four projects shall be included in the CRSP. The Board shall elect
 
a Chairperson annually.
 

It has been suggested that social science representation on the Board
 
is imperative to carry out the philosophy of this CRSP. In the event that
 
a project(s) has both a biological and a social science Principal Inves
tigator, both should have the option of attending any U.S.-based Board
 
meeting. Participation of a second Principal Investigator would not be
 
funded by the management institution and only one vote could be cast by the
 
joint Principal Investigators.
 

The Board shall meet annually and on call from (a) the Program Director,
 
(b) representatives of two or more projects, (c) the Advisory Panel or
 
(d) the Institutional Council. Cost of these meetings shall be borne
 
by the managing institution, except as noted above.
 

The Board shall establish groups as is necessary for the orderly con
duct of its affairs. A standing Finance Group will be composed of one
 
principal scientist from each U.S. university directly involved in the
 
(:RSP and one administrator per project. Ad hoc or standing technical 
groups (e.g. statistics, food intake, cog-nition , etc.) would consist of one 
person per project plus consultants as required to assist or advise the 
projects. The Board will establish terms of reference for these groups and 
d,etermine the need for group meetings and/or other forms of comunication 
,,Athin budgetary limitations. 

Advisory Panel. An external Panel shall be appointed by the Program 
Director from a slate of candidates nominated by the Scientific Coordination 
Board. It shall be composed of five or sir eminent scientists from disciplines 
relevant to the CRSP and one experienced administrator unrelated to any of 
the participating institutions; and candidates will be selected on a world.wide 
ha",I - 'Hc Pane l will evali ate scientific progress and management and report 
the IMe of the (RW to the Scientific Coordination Board and USAID annuallv. 
HI l'tanl i,'ill conduct a comlprehetn sivc evaluation of each project at least 

everyt yv~'ar",
The Panel would conform to the regulations for Expert Advisory Panels 

:nd Committe adopted by the World Health Organization (1966). Members 
would i. appointed for a term of three years; half of the membership could 
hc rcappointed for -. second term at the discretion of the Scientific 
Coordination Board. Members of the Advisory Panel would be paid,from the 
mnan1ageiit Nidg.t , travel expenses and standard NlIt consultant rates for 
dh)s actually speit iN meeting. 

Ini additi(n? to mneting or c(orre.,pondi rig with the Board and/or involvd 
i)Vet tt.or,. Io Vcrlf)y mvt hodf)logie%,, data collection techliques, analysis 
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strategies, etc., and to review progress, the Panel would also promote the
 
overall team effort needed in this type of research. At the end of the data
 
collection and analysis period, the Panel would be instrnental in integrating

the results to insure the maximum benefit of conducting multidisciplinary,
 
generalizable, managed research.
 

Institutional Council. The Council is composed of one senior adminis
trator from each of the U.S. universities participating directly in the
 
research program. The primary function of the Council is to resolve inter
institutional differences, including amendments to be made to the original

plan for CRSP organization and management. The Scientific Coordination Board
 
and the Program Director shall report to the Council annually on inter
institutional and structural problems encountered in program implementation.

The Council shall review external evaluation reports and maintain liason
 
with the Scientific Coordination Board and its Finance Group. The Council
 
shall meet on the call of representatives of two projects with cost of
 
meeting attendance to be borne by the individual institutions or projects.
 

STRUCTURE OF ThE MANAGEMENT ENTITY.
 

The structure of the recommended management entity is portrayed with
 
respect to program administration in Figure V-2aand project management in
 
Figure V-2b. 

This structure allows the Program Director flexibility to achieve the
 
scientific goals set forth by AID and gives the Program Director sufficient
 
authority to take action on matters of scientific management. A CRSP as
 
complex as this one is dependent upon strong scientific management to
 
achieve the objectives contrtcted by AID. The management structure reflects
 
this commitment to scientific management by delegating authority directly

from AID through the Program Director to the Scientific Coordination Board.
 
This Board of participating scientists (Principal Investigators plus the
 
Program Director) establishes policies relating to scientific management and
 
coordination of the individual projects. Any administrative or fiscal
 
matters that cannot be handled by the Principal Investigators can be referred
 
by them to the Institutional Council. Fair evaluation is assured by

appointment of an Advisory Panel external to any of the project participants.
 

The recommended management entity is consistent with the agreements
 
reached by the U.S. project representatives in August, 1979, and has been
 
elaborated and amended to take account of written and oral comments received
 
from the U.S. institutions that will comprise the initial CRSP.
 

C. Recommended Management Institutions
 

CANDIDATE MANAGEMENT INSTITITIONS. 
Since this CRSP is part of Title XII funding, a land-grant institution
 

must be the recipient of the grant or contract. Any land-grant institution
 
could be considered and at the August consultation, It was agreed that any

institution likely to participate in the CRSP and desiring to be the manage
ment institution would submit 
a statement of interest and qualifications to 
the Planning Contractor prior to the December planning meeting. Responses 
were received from two institutions: University of Connecticut (Kirvin Knox)

and the lnivers ity of California (Doris Calloway). To increase the range of 
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0 options, the Planning Contractor sought an applicant land-grant university
 
external to the CRSP. The University of Minnesota (Leonard Schuman) responded. 

All the participants in the CRSP had a chance to meet with the potential
 
Program Directors at either the August consultation on management or the
 
December Planning Meeting at the University of California, Berkeley campus.
 

All three institutions have support facilities for both research and
 
management. Each of three potential Program Directors has an international
 
reputation for both scientific excellence and management capability and has
 
agreed to devote 5010 time to management of the CRSP. 

A summary of the qualifications of the candidate institutions is as
 
follows:
 

Connecticut. The advaiiutges of management residing at Connecticut are:
 

(1) the first project scheduled to begin fieldwork is Connecticut,
 
which would facilitate pilot testing, training, etc.; (2) the University of
 
Connecticut Research Foundation uses all collected indirect costs within
 
the Foundation for research purposes; (3) location is convenient to the
 
Washington area, which reduces cost of maintaining liason with the BIFAD
 
and the funding agency;(4)award of the grant would significantly enhance the cause
 
of nutrition in the campus conmunity. The disadvantage is that the proposed
 
Program Director has limited experience with human experimentation. (Please
 
see Appendix V-2 for Corn.ecticut submission).
 

Minnesota. The advantages of the University of Minnesota are:
 

(1)Minnesota is not a participating institution within the CRSP and
 
could provide unequivocally unbiased support and guidance for all projects;
 
(2) the Department of Epidemiology has vast expertise in large population
 
research projects with large-scale data collection and analysis; (3) the
 
Department of Biometry and Health Information Services has agreed to assun.e
 
responsibility for statistical, data management, and processing aspects of
 
the CRSP; (4) the proposed Program Director has been involved in the
 
development of the CRSP. The disadvantage is that the management team
 
proposed is weak in the area of human nutrition. (Please see Appendix V-3 for
 
Minnesota submission.)
 

U!livr-t,,it of Cali fornia.The advantages of the University of California are: 

(1) the proposed Program Director generated the research concept that 
led to initiation of this CRS]P and was responsible for its development and 
funding; (2) the University already handles contracts with USAID and has 
great exprcrience with large mullti-institutional grants; (3) the Nutritional 
Scienc-,; Department is one of the foremost in the world and provides strong
llinkage-, with the scientific commnnity; (1) the Institute for International 
Studi e , whcr, the mnamgement would be housed, provides International exper
t i,,c, established relationships with social scientists, and has support 
facilili ,,, uniquc, to international research. The disadvantage is that 
llerkclvy'. dom inant role in CuSP development and espusal of a particular 
re,,earch st.Ic may' unduly rvA;trict indivi dual project initiatives. Te 
proipo '; d Program I)irector will, if it is deemed necessary, withdraw as 
Co Print ipall in%'.t ig,ator of the University of California CRSP project if 
t.rl i c'v, 'ratfurI. see V-ilccle I rri'. I']c;se Appendix for University 
of C,,,iont).: I i urnia sinni 
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Comments made previously indicated that Purdue University and the
 
University of Hawaii would be willing to undertake management. The question
 
was posed to the University of Arizona in December and the tentative re
sponse was favorable.
 

InJuly,1979, the Planning Contractor recommended inclusion of Tulaue-

Lincoln University in the CRSP as the fifth project. On the premise that
 
this is a viable possibility, Lincoln University could be considered for
 
management but the prospect was not explored when the decision was reached
 
by JRC that only four projects could be funded in the first year.
 

PREFERENCES EXPRESSED BY THE PRINCIPAL INVESTIGATORS.
 

At the December 1979 meeting the Principal Investigators were asked to
 
express their preference as to management institution by mailed ballot.
 
Each Principal Investigator present was given a written ballot
 
which was to be mailed to University of California, Berkeley, in an
 
interior sealed envelope so that the identity of the voter was masked.
 
Each project was given two votes: one from the U.S. portion and one from
 
the LDC. Where the p~oject included more than one principal institution
 
the vote was divided between them. Thus, the University of Connecticut
 
cast a full vote, Purdue, University of California, Los Angeles, and Uni
versity of California, Berkeley, vote each, and Arizona and Kansas 4 vote
 
each. The LDC's were entitled to a full vote, On the basis of the 5 total
 
votes received, Berkeley received the most first rankings with 4 1/2;
 
Minnesota received 1/2 vote. The second-place votes were allocated to
 
Minnesota (2 1/2), Connecticut (2), and Lincoln (1/2). Unacceptable to one
 
or more participants were: Purdue, Minnesota, and Connecticut.
 

The results indicate that Berkeley is the institution favored by the
 
Principal Investigators to manage the CRSP; and no onm found Berkeley
 
unacceptable.
 

RECOMMENDED MEMBERSHIP OF THE ADVISORY PANEL.
 

Each CRSP project group (both US and LDC principals) was asked to nominate
 
members of the Advisory Panel. Some names were submitted by two or more
 
Principal Investigators. Recommended members are:
 

George Beaton, Ph.D., University of Toronto, Canada
 
Sol Chafkin, Ford Foundation, New York
 
Lucy Cohen, Ph.D., NIM! and Catholic University, Washington
 

. 6,aurth Hansen, Ph.D., Utah State University, Logan 
Fred T. Sai, M.D., United Nations University, Ghana
 
Zena Stein, M.A., M.B., Columbia University, New York
 
Harold Stevenson, Ph.D., University of Michigan, Ann Arbor
 
J. NI.Tanner, D.Sc., UItah State University, Logan,
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D. Interim Management
 

Provision needs to be made for management of CRSP matters arising be
fore a grant is awarded to the management institution. It is recommended
 
that a consultative group be established for this purpose and that the ex
pense of convoning and compensating this group, should thac be necessary,
 
be borne by USAID.
 

Mmlers of this consultative group should provide continuity by reason 
of past: involvement with CRSP planning and/or potential future participation. 
Suggested consultants are: 

Professor George Beaton, University of Toronto,
 
Professor Doris Calloway, University of California, Berkeley,
 
Provost R, G. Hansen, Utah State University,
 
Professor Kirvin Knox, University of Connecticut,
 
Professor Leonard Schuman, University of Minnesota.
 

Professor Beaton participated in the NAS workshop where the basic con
ception of this research was formulated. He chaired the workshop on
 
Disease, the workshop of LDC representatives where the final guidelines for
 
research were drafted, and participated in the August, 1979, consultation on
 
management and the December, 1979, consultation on core research design.

Professor Beaton is an advisor to WHO. He was nominated by several principal

investigators and is recommended for appointment to the CRSP Advisory Panel.
 

Professor Calloway would provide a bridge between planning and manage
ment phases, and will continue to participate in the CRSP either in manage
ment or in the Kenya project.
 

Provost Hiansen, a nutritional biochemist was a member of the Steering

Group for the planning phase and made the Latin American site visits. lie also
 
served as an external evaluator of tbc final proposed CRSP, on behalf of the
 
,JRC and USAID.
 

Professor Kirvin Knox is an emintnt nutritional biochemist and has
 
been nominated as Program Director of the CRSP should the University of
 
Connecticut be the management institution.
 

Professor Leonard Schuman was a member of the Steering Group for the
 
planning phase. lie conducted the Asia region site visits, participated in
 
two workshops (disease and activity/performance) and the December, 1979,

conisultation on core research design. lie has been nominated as Program
Director of the CIRSP should the University of Minnesota be the management

institution, and h would serve the CRSP as a consultative epidemiologist should 
the University of Minne,;ota not be the management institution. 

Additional members for this group might be considered once the partici
pating institutions are determined.
 

A meeting of this group plus a finance/administration representative

from cach participating US institution should be held soon after the CRSP is
 
.pproved for funding. Discussion should center on
 

(1) t imetable for CRSP implementation (see Table V-1), 
(2) standardization of subcontract agreements between the management

int it ut ion and the project institutions, 
(<) st ardardi zat ion of subcont ract agreements between the project 

inst itilt ion'; and tht, col laborat ing overseas inst itutions, 
(4) rw.pore.i i lit ies of tht management inst itution, the project inst i

tnti i,:, ;md I I) wit h respect to auditing requirements, 
(1,),tayndardizationi of budget items for core design measurements, 
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TABLE V-I : POTENTIAL TIMETABLE FOR CRSP IMPLEMENTATION 

Management Meetings Subcontracts 
U. Conn. U. Calif. Pur./Az.,Kan. Asia (India) 

1timplementation *Minority *Minority *Minority 
of contract Linkage Est. Linkage Est. Linkage Est. 

24 *SCB+FG+IC 

3 'Sub to U.Conn 

4*SV: Mexico *TG:Diseasc+ Mexico: 

Stat'l Des ethno
5 *TG:Cogn+Socl graphic 

Competence and pilot 

ryl{6 

7*SV: Asia, 

*TG:Reprod'n+ 
Wk Perf 

studies ISub to UC 

Kenya: 

ISub to P/A/K 

Egypt: 

US University 
Linkage Estab. 

Egypt,Kenya ethno- ethno
8 graphic graphic 

and pilot and pilot 
9 studies studies 

1) Mexico: 
intake/ 

*SCB function 
studies 

2*SV: Mexico, *AP 
Kenya,Egypt 

I Kenya: Egypt: 
intake/ intako/ 

2*SV: Asia *SCB+FG+IC function function Asia: 
studies studies ethnographic 

3 studies 

4 

5 *TG 

2 {6*SV: Mexico *TG
 

7*SV: Asia *TG
 

8 Asia:
 
intake/
 

9 function
 
studies
 

I1
 

2*SV: Egypt,
 
Kenya,Asia
 

LL;N[): 	 SCB - Scientific Coordination Board 
FG - Fiscal Group 
IC Inst itutional Council 
Al - Advisory Panel 
TG - Techn ic,,i Group 
SV - Site Vi';it 
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(6)project contribution toward the management institution with respect

to cost sharing,
 

(7) peculiarities of the chosen management institution regarding over
head, contract agreements, etc., and
 

(8)definition of management versus project responsibilities.
 

1'.Management Costs
 

Funds will be needed to provide the proper scientific and financial
 
management for this CRSP. In preparing the budget that follows, the as
sumption is that costs will be similar regardless of the chosen management

institution. 
However, two budget items may vary appreciably depending upon

the management institution selected. 
 These are the salary of the designated
Program Director and the overhead requirements of the management institution.
 

Provisions for a yearly external audit are not included in the management budget. 
 USAID has stated that program audit and evaluation is considered
 
a part of their function and that USAID is financially responsible for the
 
audit through funds reserved by USAID.
 

Representatives of the probable US participants decided (August 1979)

that the management institution will subcontract all appropriate project

funds to the participating US institutions, which will pass a portion of the
 
money to the overseas institutions. Thus the US institutions are fiscally

responsible for the funds granted to the US institutions' overseas collaborating

institutions. A USAID requirement now exists for an annual audit of non-US
 
grantees. 
 If this requirement is in force the overseas institutional audit

will be performed by and at 
the expense of the US institutions. 

The management institution must reserve the right to audit any of the
project institutions within the CRSP. Any internal audit reports on the 
CRSP grant prepared by participating institutions must be sent to both 
USAID and the management institution. During fiscal year 3 and at the end
of the CRSP, an audit of all granted funds will need to be performed by the
management institution unless USAID formally waives this requirement or carries 
out its own audit. 

The budget as shown in Table V-2 Includes: personnel for scientific,

financial and clerical duties; supplies and expenses for office support; travel

and per diem for meetings of scientists, fiscal managers, and administrators;

site visit expenses to overset research progress and to develop new projects;and overhead expenses to offset institutional resource use by the management
entity. The first-year budget is estimated to be about $370 thousand. Figures
for years 2 and 3 ($40 and $5.10 thousand) are projected to be higher due to
addition of projects to the CRSP and assumed inflation. Justification for
expenditures in year; 1-3 is shown in the budget table, Costs for the .1thanid 5th year, will depend on (eci sions madtc about continued CRSP develoiment .If thei i-'conurvndatiois made by the Planning Contractor are followed and in
flation persists, the management budget be $530 $612will about and thouuand 
to ilk]tid, cOMpit er, ptublication, ard travel costs. 
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TABLE V-2
 

Tentative Management Budget
 

(to nearest $100)
 

I. SALARIES AND BENEFITS
 

A) Salaries
 

Academic Salaries 

Program 1Director (Principal 
Investigator), Professor VI 
40% for 11 months per year* 

Other Academic Personnel: 
Associatc Spcc iali.st 1 
75% for II niunth, per year 
100% for 1I nonth, per year 

Research As,.*',t.nt 
50 fur 11 ontl:. per ylar 

Total Academic Salaries 

Staff Salarie.
 

Administrative Assistant I1, step 3
 
100 for 12 months per year 


Secretary 11, step 3 
100% for 12 mtmwt h , ptr -var 

Principal 'ypiht Clerk, step 3 
100. for 12 nt1tth' per year 

Total Staff Salaries 

8) Benlefit. 

Academic Salaries
 

* 26% 198O-81 
* 27'.1941-82 
* 28. 1982-83 

0 1.85. (R.A.'s) 

Staff Salarias 

0 25' 198O-8l 

* 21 19KI-82 

* 27 1082-83 


lotal Imployce Benefitis 


TOTAL SALARIVIS AmI) b8jNIPFJTS 

'. salary cust .-. u rd t lnttlon1t 

I11" 

Year One 


20,400 


16,600 


7,200 


44,600 


15,600 


15,000 


14,900 


45,500 


9,900
 

100 

11,600
 

21.600 


111,700 

Year Two Year Three
 

22,600 24,500
 

24,000 26,100 

7,800 8,400 

54,400 59,000 

17,000 18,400 

16,200 17,600 

16,200 17,600 

49,400 53,600
 

12,800 
14,400
 

200 200 

12,500
 
140500
 

25.800 29,100
 

129.600 141.700
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Table V-2 (cont.)
Tentative Mianment 

Page Two 

Year One Year Two Year Thrt 

Comptter Services 

Lozumiu c at i on, {telephoile, 

Duplicat iN', Supiplits and 

postage) 

Miscellaneous 

2,500 

4,000 

7,100 

7,500 

4,400 

7,800 

8,5)( 

4,800 

8,o0 

SiLIut ot a1 

Typowritcrs, file cabinets 

Consul tantsHiostat istician 

Epide'miologi st 

Subtotal 

13,600 

3,000 

3,300 

3,300 

9,600 

19,700 

-0-

3,600 

3,600 

7,200 

21,900 

-0

4,000 

4,000 

8,000 

TOTAL SUPPLIES AND EXPENSE 23,200 26,900 29,900 

III,TRAVE.L 

Hara efelit Travel : One trip per year
to hWa taiaroato, la... for four
member" of tfhe Managrm.nt entity, in 
order to meet 6ith All) representa.
tives and makt. rtvJorts concerningthe prjvctls . 4,400 S300 6300 

Advisoz.:.l Iv (nto mcclht qi'per yearo+~ r) M irlitekl t4,,1pl,,ql V, it) 

order to %va t .itr t iafic progress
and Maa1.1i'v!I'vil .311 a 4,jurt t1r 'tatte
of the, ('i1iJ i , t . "( Irolt Ific 
Coord l,atin b itl and 111JAlli ,anttial Iyl ,
The lo{at t oii f t to mct liyr 6,il 
ma l rat a ; Ijfli~.' f11 Lfqlb( ( ()o t toint'liar f'r '111, ra-I AIi.m, 10,110 0,000 36,000 

ij ' I.lq*a ' (-.$I t,, ic, iah
travrl +Aid p+ dstt ftor ,apptoxl imately
1. pt plt. iti . .i.at an+h cof tha 
I¢eI orit.will Alt(-fjitt .4rpulle liti US 
Iniht jt it . 'tI Ihi,.Id wll rr'o|ve
pol )Iat) |,. it a,|j lmlijI t t,t i CRSP,
COUWtfilk ;t ,1)-l i ItV%t 1et,Ifids vI dt!A I proj r( t , w*ifd lkl I'fivltalpto theCMP from tlw p'rojet. 20,400 29000 40,300 
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Table V-2 (cont.) 
Tentative Management 

Page Three 

TRAVIL. (cont.) 

Scientific Coordination Board, 
Fiscal Group, and institutional 
Council: One meeting per year 
to inclu de travel and per diem 
for 20-21 peo)le. The location 
of the meet ing, will he at the 
Tanage etll in,tilut ion, in 
order to idvisve or ir,; ist the 
projects;. 

Year One 

30,800 

Year Two 

43,100 

Year Three 

58,300 

Technical (;rOtj).;: Three meetings 
per year to inc lude travel and 
per diem for II 12 people,
including, two paid consultants. 61,500 73,800 88,600 

Site Visits: lht, first year of 
eachne-_wproj cCt will require 
two visits per site. Fach 
continuing project will require 
one site visit ptr year. 22,700 22,300 28,700 

TOTAI TRAVIL 149,900 203,500 258,200 

IV. COSTS ASSOCIATIID wrI'il 
UN IVERS 1_TY S!III('NTPA(TS 

Overheal at 1P).7". on first $25,000 
of each "1t11lIcmtn 'tct 
First year, I (' $42 each) 
Second \', .' (, $4021. each) 
Third year, 1 $(4925 each) 

Overhead :it1I,1 (onm-campius activities: 
salarie,,, )'ilt'it,, 1;11.minus 
conul It t ) 

Overhead at 19.7% (off. campus 
nctivit i-,: travel and 
consultat s ) 

14,800 

38,800 

30,800 

9,900 

46,300 

41,500 

4,900 

50,700 

52,400 

OVAWJIJAI) TOTALS 84,400 97,700 108,000 

GRAND TOTALS 369,200 457,700 537,800 

THREE-YEAR TOTAL $1,364,700 
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APPENDIX I-I
 

Chronology of CRSP Planning Activities
 

Under USAID Contract Nimber: AID/DSAN-C-0002
 

April, 1978--March, 1980
 

Chronological Sequence of Events
 

April, 1978 - Contract signed mid April, effective date April 1. 

- Major prograr areas identified as those recommended 
by NAS Wors: op on ":reed for Research on Nutrition 
and Function," July 1977. 

- *tVotice of Rese,irch (Opyortunity Under USAID, Title XII: 

Intake and Iurjntion" rilled by Uni.ersity of California, 
Berkeley (UCB) to all roster cnooiu and to 
schools w;here rrcotn2:.d nutrition rtse-trch 

non-roster 
e.ists and 

published in AID "thotes" and t(,-eriri, .Jnril of Clinicafl Nutrition 

- Calloway ,, with reprerntatives of USAID .'ray 16 (OS/1i: 
Forman, Hornstein, Kahn; 'i,"r: ,aun, Roedel; uS/XI I: 
Barker; [IFA,'S: C&sal; 1iFAD/FJ.C: Roderick). Discussed 
experiences c: /,gr. , fnrr'tion of project's steering 
group, and p;rcra:ural details. 

June - Steering Group selected, originally six members Galler 
(M I T ), Green (Vas:.), Harper (lisc.), Latha (Cornell), 
Sandstead (UC-,PA), Schuman (Minn.), plus Callowvay ( uce ) 

- First listin of institutions responding to ".Notice of 

Research Opportunity " reported. 

- Experts enlist ed to write background papers for workshops. 

- First Quarterly Report ,utlitted. 

July - Set criteria fnr selecticn of workshop rarti-ipants. 

- Calloway sit,. visit to Indonsia ind Philippines, July 10-18. 

August - Dates for five uork',hops set, locations for first four 

selected. 

- Arran ,.nts uefor %,irkshopparticipants - Chair,-.n and 
rapporteurs Id lanit ,d. 

- Wood site-vi~it to Haiti. 
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September - Location for Fifth Workshop selected. 

- First Workshop, Disease Pesponse, held Hyannis, Mass.

Septenber 2b-29. ChairTan: G. Beaton, Rapp: H. Sandstead. 

- Steering C, , in Vo,"ton, Sept ermher ?9-30.Attend in ,ll.JV, Gjiler. ,:ti;t.wLI. Latn 'i, , Creene,
Schu-,in, pAIn, ,\ID '.oad ,Ki'i( ), (Jt3 ) o,.ruck 
Repremxnt. t v, frdP P IFA) /,,invited Ucculdtbt nmtattend. All teerin,, Gro'jp :,"' r (ei,.vo ) o ny ofthe AI/K,: 1 It, contrict ,,flj ,!d. quid ] ilte, for CRSP.
Steeriny *;rnIp Ctv'e Iop,.o i r',njir' to be- tent toall rwstcr mi,,. rion- tter ivt, tutitrn ,dd :jeVnedSyste;_, for ccrirn qmestloon, reF,. The quLe.1otnn,,ire
will serv ini,, "T ns tI 'itlor, I cc'pet,-,nce and
resource,',. , rno di JuL, o., itc, functions respon iblili i,-. ,,rd co{jfntr'/ el iob;1Iity 

ard 
ind ;election.

Sugqeiticn :'' , ttt Call(,,aiy ;meot %,ittIIn)C virticipants
at a sixth mr p in ,Jdrttry. kecoCr.-endjt ion to expandSteering Grnu, by tNo. Calloway requestou n,ebers present$ub:li t ,, ,, . 

Second Quartcrly Report -1sumitted.
 

October - Second (o rniivw andh', Cor4 Sensory Development,
D'. D.C.,held in r,:ton, October 2-6. Chairman: L. Greene, 

Rapp: A. ,l. r. 

- Questionntire tert Octoteor 19 to all roster and non-roster
School, nqere rfr:ornijed rutrition re,vrcri edists, plusanyI n. titut r.: thJ . h. d sutted an inquiry regarding 

the Title X I pr u,wr. 

- Third ',ri ' ,>, ,e rod'ctie Co,";ettrcy,i . -d in LaCalifcrnio, Qciter ,:J-'/. Jolla,
Chi i Ar::Chavez,a. Papp:

K. Claoriy, 
November - Fourth ' :., 1-, 0(t rut alrid Phy- icl Activity,

held in [ a I i,,Co loc1 , tubtc'r 30 - overrber 3.Cha Ir.itl,'ILrn 1. . chi 'am. Ranp: R. Nesneim. 

- Cal l ,y Irt with JRC can Nobv('.ber B. 

- Cal I . ' wIth P('qII(II I E;ur,'.: re,)re!, ntatlveSt Ove [er 0 (, !rao'tc ntL'il 'al. l r(Ae 1a%1tSandoval), (Latin
A~'~rc.~'CrIt : ,

Tti'n,!r (Nt.,r [I~t ). 
* Filfth 1:1.rk',liur ..oc1 1 CX';'"tenci, hold in Tucson, Arizona,oveIer 2. X.1 Choin:an; 11. Yarrow, Rapp: J.L. Joy.c,,'itcr I. 
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December Steering Group met in Berkeley, California, December 17-19. 
Attending: Calloway, Galler, Greene, Hansen, Harper, Latham* 
Sandstead, Schuman, plus Kahn (AID), Wood (UCB), Roderuck 
(JRC), Beck (BIFAD/S). Two new members join Steering Group: 
Hansen (Utah State University) and Radke-Yarrow (NIMH). 

Steering Group defined their criteria for reviewing question
naires returned by Institutions and, based on criteria, 
Identified those schools they believe quailfied to submit 
research proposals for Title Xii project. However, following 
this exercise of review Kahn (AID) informed Calloway and Wood 
that no institution should be excluded from submitting a 
proposal based on the review just held, and that a notice 
must go olot inviting all institutions to submit proposals. 

- Steering Group discussed: suitability of country sites, 
research ethics, management entity for follow-on CRSP, 
overseas and US site-visits. Copies of all five workshop 
papers were distributed to members for review and general
discussion. Allmerrbers were asked to submit names of 
scientifically competent individuals who they believed would 
qualify as reviewers of proposals. 

- Sandstead letter to Calloway dated December 20 stated 
reservations about procedure Steering Group used that coult. 
result In exclusion of institutions from opportunity to 
submit proposals (replied to Jan.22, 1979, see below). 

January, 1979 - Letter sent early January to Institutions regarding outcome 
of the Steering Group's review of questionnaires. A second 
letter was sent re-affirmring that all the institutions 
Interested in the program are eligible to submit a proposal, 
and announcing a meeting to be held at Dulles Airport,
Washington, D.C., where discussion of the potential CRSP 
with interested investigators would take place. 

- Third Quarterly Report submitted. Included minutes of 
First and Second Meeting of Steerinq Group, letter sent 
with October questionnaire, copies of first five workshop 
reports and copies of both January letters. 

- Sixth Workshop met in I. Orleans January 15-17. Selected 
LDC e ,,'rts briefed on Title XI! Functional Irplication, 
proJec f;iven five workshop reports and asked for comrrfentso 
and recrc-,endat ions. Precis (qui0elines for preparation ot 
proposals) ir'tten and recor-mendations of LDC expert,, qivn 
highest priori ty. India p,-,rticipant iiidicat.d interest in 
potential collaboration in CASP with UCO; Callow.y to contact 
new director ICR. 



W 	Calloway letter January 22 to Sandstead - appreciated his
 
concerns and reported three actions taken to rectify
 
deficiencies without violating the decisions taken by
 
Steering Group.
 

- January 31 - meeting of interested institutions'S represen
tatives held at Dulles Airport. Ropresenting AID: Kahn 
(DS/N) and Johnson (DS/XlI) ; BIFAD: Thomas (BIFAD/S) and 
McGraw (BIFAD/S). Twenty-three institutions represented.
 
Precis distributed.
 

- Precls mailed to institutions. Fropos;fls to follow NSF 78-41 
format. Described review proceJures for proposals (peer 
review plus Steering Group review). 

- Wood (UCB) conducted site-visits in Africa and was joined in 
certain countries by other professional colleagues: 

Senegal - Wood and Ba,;ta (World Bank)
 
Tunisia - Wood and rerro-Luzzi (Rome)
 
Egypt - Wood and Basta
 
Kenya - Wood and Latham (Cornell)
 
Tanzania - Wood
 

Zaire - Wood
 

February 8, letter from Dean Furtick, University of Hawaii, 
to Fred Hutchinson forwarded to Callowiy and Ka3hn via Woods 
Thomas. Letter of Van Reen to Calloway dated January 23, 
1979. Calloway reply to Van Reen Jated February 2, copy 
to 	Thomas.
 

-	 Calloway reported to JRC, February 13. 

- Calloway met February 2P with Thnrins (BIFAD/S),Lonq (DS/XlI), 
McGraw (EIFAD/S), and Khr (MS/N). Discussed: 
(1) Roster vs. no'.-roster eligihi li ty .and preference under 
Title Xii; (2) Cost sharing (;'5 ,); (3) LDC-US inr titntions' 
working rel,tion*,hips; () r'as,-th[(LJCh fund"; (5) Apr;l 1 
deadline for su,:is ion of re arch piro i),ls. Cal II.,ay 
agreed to pres(.rit Steen.rinq rC)Up K, rG'cc,',tro.ir ior,, and discuss 
program before JFRC, July 10. AYered to xtend project with 
no additional cc)sts from Jure 30 throu(h Soptvrirbvr 30. 

March 	 - Calloway reply March 5 to Erik ihorbeck letter to Levin 
dated INovcrhr, 1978.
 

t-	 Caller (MIr) ind li nsen (Utah State) conducted site-vlsits 

In Latin Ar,.ric,a--Brazi1, Peru, Colord ia. 

- March 16, Latharn leftter to Callowy critirl of the extent 
of proq .r, riegos I ( cri ed i Vie.cis and the liriitcd, time 
In wh ICh I d it Felue',,t ed telhat period f(or dvelop in 

proposal be c~t('tnded. (Cal loway reply - April 20). 
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-	 Wood wrote to AID missions (Senegal, Tunisia, Egypt, Kenya, 
Tanzania, Zaire) thanking them for their assistance with 
site visits.
 

f 	March 30 - Galler letter to Calloway suggested alternative 
CRSP strategy. (Calloway reply April 20). 

- Calloway notified that ICMR not ready to consider CRSP 
collaboration at this time. India site-visit cancelled. 

- Calloway notified that institutional linkage in Honduras with 
Iowa State and INCAP not identified. Honduras site-visit 
cancelled. 

April 	 - Contract extension through September, 1979 approved. 

- Wood (UCB) and Schuman (Minn.) conducted site-visits In
 
Asia: Thailand and Sri Lanka.
 

- Calloway conducted site-visit in Mexico and Barbados; 
consultation with FAO, Rome. 

- April 20, Callowy wrote to Hutchinson, CHM/JRC/BIFAD, 
stating concern of USAID role in Title XII in regard to 
attitude toward 1si1e-visits and developing Title Xii research 

program in certain countries. 

- Wood wrote letters to AID Missions in Thailand and Sri Lanka 
acknowledging their assistance with Wood and Schuman site 
vlsits. 

- April 23, Forrwin/Kahn cnlol'd Calloway to discuss CINP 
(Commit tee ,!, the FNB) concerns,. Deci sion made to proceed as 

planned rrgjaruing research propo,.al review. 

- April 24, Wood inforrid Kihn that foll win schools have 
submitted or intend to submit propo',.ll.: 

Arizona, Kansas, Texas Tech, MRI, ARPQ - Barbados 
& Grenada 

California-Perkeley, Wshingtcn U. - Tanzania or 
(St. Louis), UCSF, Institute of Nutrltion Sri Lanka 
(Rome)
 

California-Los Angeles 	 - Kenya 

Columbia, B3oston U,, Harvard 	 " Brazil 

Connecticut, Yale, U. of Miami, - Mexic.o 
U. 	of Ma-ss. 

Harvard, Cornell 	 - Colorb i a 
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Iowa State, INCAP 	 - Honduras
 

Nebraska, Swanson Nutr. Center - Bangladesh
 

North Carolina State, Research Triangle,- Peru or
 
U. of North Carolina 	 Senegal
 

Purdue, Indiana, U. of Michigan - Egypt
 

Tufts 	 - Thailand
 

Tulane, Med. College of Wisconsin, - Colonbia 
Lincoln U. 

Expressions of ,,t-LTest in submitting proposals in future 
received from Cornell (Latham) - Kenya; Johns Hopkins 
India.
 

- April 214-127, all proposals sent to reviewers; each proposal 
reviewed by four peers representing disciplines of epidemiology 
or statistics, nutrition, social science, and biomedicine.
 

May - Wood wroce letter, to AID Missions in Colorribia, Peru, and
 
Brazil cknowledgirig thei r assistance with Gal ler and Hansen
 
site visit,,.
 

- Hay 16 Cal loway acknowledned 1hjtchin ,on1, an!,we r to April 20 
letter; further queried role of AID Mission, in relation to U.S. 
University invetigators and LDC count.rparts in CRSP. 

" 	 Steering Group nmet iay 241-25 in Minneapolis. Attendinq:
Calloway, Gallr, Gre(,ie , llamen, faJrper, Litham, Sandte~ad, 
Schuman, Y rrw, pluw, Kahn (AIl), f cderuck (J(C ), Hilqin
(JRC), Kiehl (Iill;A), Wood (U(b). All prnposal, wei discussed 
and rated by cch r,')t-r accum lr q to t'.'ei v" crite ai . Motions 
reconendcd pr,)Wo ',i should be locited in different world 
regions and thait aittempts sho,,uld be made to i ncorporat e 
outstandinq parts of other proposal,. 

June 	 - Sufrriry review sheets of proposals received from Steering Group 
me rrbe rs. 

- RecorITr'ndat ions for program content prepared for submission 
to JRC. 

July 	 - Reniiniig review ,herts received from Stcering Group rerhers 

- Ci 1laY and V. od (ont I cte(d A It)r , i or I 1Elru 'er, ert t vvi '; 
rcpgrt ion , fCo prkI,. r,,rn (L.ot Arri5t.mti- ,, P , I%: lv.l i ca/
Caribca n), i c. (;,,i a), ,.,r ', (Africa), luruc r (h.,r i,,st) 

" 	 CRP LOfIttilt i i.na oSiuetdto JfRC by Cal Ii.:y, lII,re 
And WViod , July I0; i,j)rovaI of 1e(,V!r nid,.d plog ,am votd by JRC. 
Kahn to infor', in tititlions of revoult,. 
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- Fifth Quarterly Report submitted. 

- Hutchinson presented CRSP recommendations to BIFAD, July 26.
 
Decision a-ferred for more documentation.
 

- July 30, meMorandum on selection of project sites mailed to 

AID as per request I. Hornstein. 

- July 31, lutchi ison informed(I Cal loway that BIFAD had deferred 
decision on CRSP until September meeting due to insufficient 

Information preselted at July 26 meeting. 

August - August 13 and 14, Consultation on the Nature of the Management 

Entity held at Uni versity of Califfornia, Berkeley. The PI and 

a Contracts Officer from each of the four institutions recom

mended by the JRC attended: Allen and Van Gelder (Conn);
 

Neumann (UCLA) and Manza (UCB); Watson and Smith (Purdue); 
Halstead {1or Van Reen} and Furtick (lHwaii); as well as 

Beaton (Toronto), Kiehl (BIFAD); Calliowa", Wood, Beall, and 
Knox (Conn. ). AqrpenrrInt was reached on th' importance of 

management, the equal participationscientifiL. ,' wVl1 aS fiscal 
of all institutions, and the external evaluation of the ongoing 
projects. 

- Cables rec:,ivvd f rom AID mi sSi ens in Kenya, Egypt, and Thailand 

and from US cmbansy In Mexico regardinn CRSP. 1he Thai cable 

expressed serI on'q reservations regarding the pmroposed project. 

- Prothro reviews all 13 nutrition proposals. at USAID Washington. 

- August 30, lettvr sent to 'White (Purdue) concerninq the purpose 

of the consultation, in response to White's letter to Calloway 

copied to AID. Copies sent to all Consultation participants 
plus Hutchin ,on, Thomas, Kahn. 

September - Calloway conducted site vlit in Mexico, Sept. 18, meeting with 
Wi 1cox (US fmbin, y ) and Cl avez. 

- BIFAD at mnretin, S pt. 27, deferred d,,ci' on on CRSP until 
October metinq to allow re'sponse's from overseas AID missions. 

- Letter s.nt to Pelt" and Allen (U. Conn, ) re'tating the philo

sophy of one pr i ect-one vote US/one vote LOC rqerdl ,s of the 

number of inve,"t igtrr, from one proj'c .it tending a meet inn. 
In addition, the manaqement entity wuld only pay for one air
fare and oam, per diem per project for eaLh US aid each LDC 

counterpart.
 

- Letters were ',in' t to the thirtepn inti tutiion who had sub
mitted proposals to be considered under Title XII, stating 
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- (cont'd) that a decision by BIFAD as to which projects to 

fund is pending approval of sites by USAID overseas missions. 

This letter was requested by USAID and approved by JRC and 

BIFAD. 

October - Sixth Quarterly Report Submitted. 

- Trip report from Calloway's site visit submitted to AID. 

- Calloway notified by AID with clearance by JRC & BIFAD to 

proceed with December planning meeting without formal approval. 

- Invitation; for Deceniber CRSP Planning Meeting sent to Kagia, 

Hekmat, Chavez, Aree, Neumann, Watson, Pelto, Van Reen, Schumann, 

Beaton, Francois, Wood. Principal investiqator participation 

is contingent upon USAID miss ion and country approval. 

- Letter to Pollmrid 

and objectiv-, of 
(BIFAD) sumrwrizinq development, planning, 

CRSP; included JRC repirt from July. 

- Background paper, 
Kahn to BIFAD for 

chronology, and JRC minutes 
their October meetinq. 

submitted by 

- Letter to C.rter 
and the need for 

(Tulane) statinq status 

one project per region. 
of individual projects 

- Watson 
Egypt. 

requests Title Xli Stren(theninq Grant funds to visit 

- Meeting of Watson (Purdue), Harrison 
at Purdue to attempt a merger of the 
Kansas proposal. 

(Arizona), 
Furdue and 

Jerome (Kansas) 
Arizona/ 

- Travel for Franois and Wood to attend Planning Meeting approved 

by USAID. 

November - Letters received from Harrison and Jerome detailing Purdue's 

lack of collaborative spirit with regard to the requested 

joint Purdue/Arizona/Kansas project. 

- Letter 
Purdue 

to Wat, on 
proIect i,, 

reemphasizing the 

to be con idered 

need for 
at if]. 

collabor,,tion if the 

- Exchanqe of letter , with Chavez reaqrdino nece%sity of Mexican 

government confirmation of approval of Mexicn/Con1ecticut 

project. 

- Tickets, aqerida, ind Inforrmation reqardinq cenier Planninq 

Meeting ,.ent to K.-,gia, Chavez, Pelto, Harrison, S(humann, Beaton, 

Francois, Wood. Agenda and Information sent to Neumann, Kahn, 

Hornstein, Prothro, Kiehl, and Allen. 
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- Egyptian representative to Planning Meeting chosen by Gabr, 

Minister of Health. 

- AID/Thailand mission refuses to endorse Thai/Hawaii project. 

- Ticket, agenda, and Information regarding Planning Meeting 
sent to Aree; attendance on basis of expertise rather than 
part ici pat ion in project. 

Van Reen notified that Thai /Hawail project. ha', not been 
approved by AID M'.s ion; hi's attendance at Planning Meeting 
Is no lonqer required. 

- Notification and Atienda 
Thomas, Hutchinson. 

of Planninq Meeting sent to Rodentick, 

- Gabr nominates 
Meeting. 

Hekrat as Egyptian representative to Planning 

- Ticket, 
sent to 

agenda, 
H.kmat 

and information regarding Planning Meeting 
via AID/Cairo mislon. 

December - Planning tieetiri to discuss food intake and ntritional status 
measures and re;earch de.,ign held )t University of California, 
Berkeley. Attendinq: Calloway (UCH), Nurninn (UCLA), Kqigia 
(Kenya), Pelto (Conri.), Allen (Co r.), Chavez (Mexico),

Watson (PUrdue), fiarris on (Ari.oria), Hekr, it (f qypt), Aree 
(Thailand), Seaton (U. 1oroit ), Schmoniarn (J. Minn.), 
Francois (FAO), Wood (Karolin',ka In,.titnte), Prothro (BIFAD), 
Kiehi (BIFAD), Hornstein (USAID), Beall (WCil). 

- Letter received f[orn Dr. Hiadri 
Medical Re,,earch, ,statinq that 

proposed nutrition project due 
India. 

N. S,3xen.a, Indian Council of 
it ik i rw5o,,,lI, to accept 

to several new proiects in 

- Mexican governmunt not ifies 
project. 

Cal loway of acceptance of nutrition 

- Seventh Quarterly Report sent to AID. 

January, 1980 - Ballots from PI', regardinq choice of management Institution 
received by Plannino Contractor and results recorded. 

- Revised proposals and budgets received by the Planning Contractor 
from part iclpat ing CRSP Inst i tut Ions. 

- Draft final report; Part V submitted to USAID. 
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- letter received from Hutchinson replying to letter from White
(Purdue) statinq that Program Director should not be a PI
 
within the CRSP and that partlcipating Institutions should
 
choose the management Institution. 

February - Draft final rvport; Parts I and IV submi tted to USAID 

- Copies of drdft report Parts IV and V sent to all proposed 
US/PIis for comment . 

- Recommendat ion,, for CRSP presented to JRr , Cal loway and 
Beal 1, February 14. 

- Letter received from Buzina (Yuqoslavia) Indicatinq an Interest 

In col laborat inq wi thin the CRSP 

- Summary sheet reviewinq Harvard proposal sent to( Guerrera. 

- Letters sent to present CRSP part I ip,nts, reqaird inq resul ts 
of JRC meet i no. 

- Letter sent to Hutchinson re(iardinn di appointinq JRC meeting. l 

- Letters sent to present LDC part icipantK. request inn their vote 
For the manarervnt In',t I tut Ion. 

- Letter s,-nt to USA 1) per the I r request to extend the Planninq 
Grant deadl int, to May 31 , 1980. 

March - Vote on manaiert.nt Inst it ut ion received frrn Kenya and recorded. 

- Reply sent t(, fhusini (Yuqoslavla) thanking him for his interest 
In th- CRSP and indicat tnq possibility fnr col laLorat ion within 
the CRSP. Pr~cli ,lko sent. 

- Letters sent to, Allrn, Pelto, Watson, Harrison, Jerome, Neumann
askinn all to r .t with Kihn, Calloway at April FASUBI meetinqs 
In Anaheim. 

- Calloway atte d,,ec external Itview of CK' )P, Har-t 18. Review 
approved CRSP a% recor'w'e.nded by VIlarinli Corittactor. 4,2 

- Callowav to India to, dl,,uss pos, Ible collahoratoIon within the 
CRSP. (No cost to Contract). 

- BIFAD unanimouly approived CRSP on March 27, at recommended by
the PlAnnInq Comtrati r. 

" Eighth Quarterly Report sent to AID. 

references attached
 

Ili
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Apl- Letter received from Chavez regarding funding status of CRSP. 

Response to Chavez that program received strongest possible 

endorsement from BIFAD but that nothing certain until funds 

In hand. 

- Letter to Howard Schneider of the President's Commission on 

World Hunqer regarding ways to Influence USAID re re 

fundinq the CRSP. 

- Meetinq at FASEB, Anaheim, 
Allen, Pelto, Knox, Watson, 
discuss statuL Of CRSP. 

of CRSP participants Calloway, 
Harrison, Jerome, BealI, Kahn to 

- Cable from AID/Thai land statinq no interest In CRSP. *3 

- Letter from Calloway to Ruttan thankinq 

CRSP and recoNTAnenda t ion', to BI FAD. 
him for support of 

- Letter to Ra .ll.Iiuaswaml (India), to 

to Drs. Johnrte and L.i Saar stat Inq 

PL 480 proposal will be inol tided In 

Sril antla (India), and 
that a copy of the India 
the CRSP Final Report. 

M y- Received .(t)pj ()f letter to F(,rrixa (iiSAID) 

(Thai land) .tatinq that AID/thailand had 

Thai nove rnpment (D,.partment of Technical 

Cooperati on DI[CO) retlar(dinq the CRSP. 

from Dr. Aree 
not consul ted the 
and Economic 

*4 

- Let ter fm (al loway to Dontoivn expres5,inl di- ,,ay that USAID 

has not (decidt(i to fund the CRSP, partlcularly ',irnce India 

Is willinol to part Iipate at no cost to the CRSP. * 

- Part IV (Core Rv.earch Desiqn) of 

PlannInq Phase revi eved by leaton, 
Schumann, Yarrow. 

Final veport of the 

t.. Greene. G. Hansen, 

- Cable sent to Al[D/K ,nyt from USAID rena rdinq Kenya qovern

ment approval for CR.X'. No respori-,e frorf (lovernment, so 

Kenya ml if,lotpliv.-, that it cannot tricur with CRSP with

out ( overmilent aproval 

- Letter froro Kahn 
them of' delay In 

to all Principal Investiqators 
f ndii(q pro-(.edure. 

notifylnq 

- Letter fror, Call(,ivay to Bennett (Dire( tor, U ,AID) reqarding 

the delay .nd the- ,,.ilI refkus,l of .ny Iundinq for the 

CRSP. Politlcal, %o( lal, and si-lenti 11 c rasons were dl s 

cussed. *6 

- Letter 
at the 
USAID. 

from Cal lotay to CII ftn 
di,,,etl.,rd of prert lqious 

Wharton express Inn dImay 
publir advl ,ory bodles by 

A7 

* references ntt4ched 
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UNIVERSITY OF CALIFORNIA, BERKELEY Reference #1 

BERKULLY DAMI * WYINE 103 ANGLLLS ftfPJ[Vfl - SAN SQEAN ~DRflIVC0) k~.slc CIC *ANTA~-A CIRLZ 

coLLEGE or NATUIAL RESOWCES BZRUY.ZY, CALIORNIA 972o 
ACIICULTURAL EXPERIMENT STATN 
DPAJNlLN OF NTrrIroTNAL SCIENCES 

February 21, 1980
 

Dr. Frederick E. Hutchinson
 
Chairman, Joint Research Committee
 
BIFAD
 
University of Maine
 
Orono, MA 04473
 

Dear Dr. Hutchinson:
 

The February 14th meeting was a great disappointment to me an you well

know, and I am concerned about the impact that a further delay would have.
I was dismayed that some members of the JRC had not ha; 
an opportunity to

review the draft report before the meeting, as we had submitted it on time.

We shall send copies to BIFAD members directly from Berkeley to prevent a
 
similar occurrence.
 

It is entirely appropriate for USAID and the JRC to review the technical

merit and significance of the research proposed, particularly because of the

need to assure at least three-year funding, and I have no quarrel with that

provision. 
However I had, I think reasonably, assumed that the technical

review of each proposal by 4 or 5 outside experts, and the review of all
 
proposals by the several distinguished members of the Steering Group was

adequate for the scientific aspects. 
Had there been any lingering doubt,

AID and the JRC had all the proposals in hand last July, together with my
own evaluation and recommendations, and could easily have sought additional

review. 
Neither Dr. Roderuck nor Dr. Prothro, who did read every proposal,

raised qtestions with me concerning methodology.
 

The issue of the significance and relevance of this research was properly
considered prior to initiation of the planning process and the expenditure

of about $250,000 to carry it forward. 
Highest priority was assigned to this
research by Study Team Nine of the NAS World Food and Nutrition Study;

relevance to policy and planning was a major criterion for assignment of

priority as the Team report states. 
 Subsequently, this topic was given the

bighest priority of 22 areas identified for special attention from among the
 
numerous listings of all 14 Stuoy groups. 
 (In fact, four nutrition topics
were rated above the CRSP agricultural research topics now funded or under
 
development. It also should be noted that AID programs must respond to sub
stantial sociocultural differences throughout the world and this nutrition

CRSP, In contrast ro the ones 
now funded, has addresied this aspect very
effectively through its multidisciplinary and collabordtive research design.) 

http:BZRUY.ZY


Dr. r'ed.rtck :lutchinso' -2- February 21, 1980 

Both USA!D tnd che JRC made their independent judgements, in light of the

NAS documnr.c ind of their internal program objectives, before avarding the
 
planning contract. I note that you have suggested in 
a letter to the
 
President's Cc-m-dision on World Hunger, on behalf of the JRC, that the
 
Commission sioutd be guided by the NAS Study.
 

I am quit.3 willinR to restate the case for policy relevance but the
 
development of a-sari,:i of scripts that prejudges the outcome of the research 
seems unwarr-ntd. (Of course, I may have misunderstood Mr. Babb's corent
 
in that repard.) lflint this research attempts to do first is to answer the
Oso what" quention, i.e. what difference does chronic malnutrition make to
 
people other than the ;,nrnon directly affected. Conventional research,

particularly that of a ri,.dical orientation, has examined the relationship

of one persor's nutritional state to his own health. 
Ihat this CRSP will
do is explore the networks through which malnutrition exerts its invidious 
effects on individuals, families, and corunities, so as to identify effective 
Intervention tioasures. Conventional nutritlan programs (e.g. the WIC 
program, milk distribution, food fortification, etc.) have a place but they
have not resulted in eunttinewd iprovement of nutritional state and they are

often costly, especially when the prospect is that the benefits exist only

so long as the program is In place. Governmental programs could be more
 
effectively designed if whose needswe know intake most to be raised, when.
and for how long. A saill family food supplement in the hungry season that

would allow trore labor to bo invested in planting and cultivating might have
far greater impact than the same spentsum on urban milk progrzs. We do 
not now have the information to make such a judgment and we shall not have
 
it unless this research is completed.
 

Another point worth riking is that this CRSP is virtually the only one
 
under Title XI1 that gives special attention to problems of women. Not only

ia the mother-infant dvd a focus of the research, but the projects propose

to look at women's work requirements in and outside the home and the impact
of chronic underfeeding on the competency with which women (as well as ren)
fulfill their family, &ocial and societal roles. This direction of the research was strongly recorzcrded by the substantial group of LDC investi ators
and consultants who participated in the planning, but its continued emphasis
is In part an outcome of having su l. a large nunbor of women investigators
involved in the research. 
 (Six of the seven proposad US principal Investi
gators are women.)
 

USAID will surely conilder the effect on LDC relations if the research
is abaCaned now. The forch'n scient1jit have rade commirttents In Food
faith and all hAve justified the bilateral research to their own Rovtrrents. 
At each stage pte~t-ial Invc.tigators Inquired If funds ware actually allo
cated for the renearch (rrp.pective of which projecto would be funded ul-XIately) and In each case they were answered affirmatively. In EgKt, the
Minister of Health has elected to take personal chargie of the project: the 
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. !U1U J ; I;UIUF;Iu l~ ;,*,;,'" SI1ion, Cr. iw alive Extension Service 
Reference #2
 

March 25, 1980
 

Dr. Frederick E. lutchinson
 
Vice President for Research & Public Services
 
University of laine at Orono
 
Orono, HE 04469
 

Dear Fred:
 

The nutrition CkSP review conmittee met in Washington, D.C. on 
*a February 18, 1980. Tony Babb and I co-chaired the meeting. 

Dr. Calloway joined the group for part of the meeting and spent
 

two and a half hours answering questions.
 

The committee strongly recommends the Joint Research Council
 

approve the proposed nu.rition CWP and forward it to BIFAD. The Com

mittee members addressed the methodologies of the various projects
 
within the program and found them to be sound and feasible. 

The following aspects of the methodologies were among those con

sidereds 

- The independent variablo (food intake) has limitations but the
 
scienticts are sensitive to this and are wall aware of avail
able techniques and hcw to utilize them most effectively.
 

- The intermediate variables which ure biochemical and physical
 
me3surements have been chosen on an appropriately selective
 

basis yet are adequate. These will reinforce the independent
 

variable.
 

The d.pendcnt variables are all vitally important to the pro

gram and none should be eliminated. Some of these especially 

those related to work output and social competence are elusive 

and arc not fully quantifiable. Nevertheles we believe the 

project is well designed with relation to these variables and 

will produce descriptive information that will be important to
 

future research and policy decisions.
 

The cornittee zucommends that from an ethical viewpoint any services 

initiated for a seqnent of a host country population not be abruptly dis

continued at the completion of the project. Arrangements should be made 
to cntlnue such sorvices through host country agencies. 

The coinnnittt,. urcics that a muinagument entity, including a program 

vnager with strong managerial abilitics, be appointed as soon as possible. 
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Dr. Frederick E. Hutchinson
 
Page 2
 
March 25, 1980
 

Also, an external evaluation panel should made functional before the
 
research commences.
 

It is important that the project administration and the program

management develop effective and continuing lines of communication with
 
USDAID/WashIngton, involved USAID missions, host government officials
 
and among project sciont.nts.
 

The committee compliments Dr. Calloway and her associates in the 
development of an ambitious program that has the potential to be highly
cucccz-ful von though all of itc Lbv.cl ay rot Li. achuvud. 

The committee strongly recommends that three projects be initiated
 
at the beginning of the CPSP or as soon thereafter as possible. The three
 
projects ara,
 

1. University of Connecticut - Mexico
 
1b 2. Purdue University - Egypt
 
*t,3. University of California/Berkeley - Kenya
 

This is important to insure a diversity of cultures and food patterns as
 
well as for vital experimental replication.
 

The committeo recommends that two additional projects be added to
 
the CFSP as soon as feasible. The populaticns involved should have as
 
their staple foods - rice, roots and tubers.
 

The conuittee recommends significant 1890 Land-Grant involvemcnt
 
where possible and feasible.
 

It is the opinion of the consultants that this program will provide

data not presently available in the U.S. or elsewhere and that such data
 
should contribute significantly to policy decision-making in developing
 
countries.
 

The JRC subcommittee would like to remind you that the JRC agreed
 
that in a CRSP, a project director shall not also serve as a program
 
manager.
 

Sincer y,
 

an, Colo9c of Re.ource Development, 

niversity e 7iTode Island 
Chairman, JRC SOcc.uiLtteo on Nutrition 

S;, .: t " , " . A, Review^, ,Project 

t it 

lV: II
 



Reference #3
 

UNCLASSIFIED OUTGOING 
Departmentof State TELEGRAM 

PAGE @I STATE 1I6leS 7513
 
ORIGIN A
 

INFO OCT-0 /635 R
 

DRAFTED BY OS/Ni SG KAHN: MLS 
APPROVED BY OS/N: MJ FORMAN 
ASIA/PT; R TAYLOR PHONE) 
OS/Ni HORNSTEIN
 
OAA/DS/PNi T BABB PHONE)
 
8IFAD I KIEHL PHO14E) 
ASIA/TR H RICE (ZINFO)
 
OSIRED DISTRIBUTION
 
3C ACTION OSN CHRON 6 INFO AAAS AIIM ASPY ASOP ASPO ASTR AADS SIFA
 
AGRI 36P
 

-------------------------- 120 1 3Z /34 
R 164I14Z FEB 80 
FM SECSTATE WASHOC 
TO AMEMBASSY BANGKOK
 

UNCLAS STATE 035165
 

AIDAC
 

I.0. 126651 N/A
 

TAGSt
 

SUBJECT: COLLABORATIVE RESEARCH SUPPORT PROJECT (CRSP) -

NUTRITION
 

REFi (A) BANGKOK 36367, 61 BANGKOK 31210
 

JRC/BIFAD TO MEET FEB. 14 TO DISCUSS FINAL PRESENTATION 
OF RESULTS OP PLANNING GRANT AND TO CONSIDER RECOMMEND-
ATIONS FOR FOLLOW-ON NUTRITION CRSP, TOPIC OF CASP 
REJECTIONS BY RTG EXPECTED TO aC RAISED. REOUEST MISSION 
CABLE DETAILS OF THAILAND REJECTION, INCLUDING REASON FOR 
REJECTION, SO THAT AIO/W CAN REPLY TO OUISTIONS. 

REQUEST PRIORITY REPLY TO REACH WASHINGTON BY REB. 13 SINCE
 
ITEM ON AGENDA PFE. 14 A.M CHRISTOPHER
 



UNCLASS IFIED 
 INCOMImNG

Departwtile t of State- * -.. .. . . TE L E GR AMI- , 

PAGE 21 
 DANGKO 97224 
 131401 

AC' I0N .. ro-35 -
INFO OCr-Ou /e30 w
 
P 131'44ZL !B 00 -. - .-- -. - 13.-V 40.- 039153 131544Z /34 
PM AMEWB'ASSY RANGKO 
TO SECTATE WASHOC PRzrRz'Ty 32a3
 

UIP#CLAS BANGKOK D7224
 

AIOAC
 

FOR 083/N
 
90 120951 
NA
 

SUBJ, COLLABORATIVE RESEARC4 SUPPORT PROJECT ICRSP) 
REFS A. STATE 03686S, 0. SANGKOK 35347. C. BANGKOK 31210 
I. ZN RESPONSE TO REFTEI. A. 
USAD WOULD LE 
 TO POINT 
RT3-USAZO JOINT 
OUT THAT REJECTION OF THAILAND BASED STUDY WAS
DECISzON. SPECIFICALLY, DECIS:ON WAS BASEDONi (Al COPLEXITv OF PROPOSED STUDY'S ZNIF4DZSCZPLINARYMULTIVARIATE AIPPRACHI I2lLOGISTICAL AND ADMINISTRATZVEDRAIN ON MISSION AND RTO RESOURCES; (3) OUESTONABLEBENEFIT ACC1UINI TO RTG; (4) LONG TERM COMMTMeNTNECESSARY 
TO COMPLETE 
THE PROJECT; 
 tob ITS LACK OF
RELEVANCE 
TO AID' S COUNTRY DEVELOPMENT STRATEGIy
11 COMPLEX NATU14E 
OF THE PRCPOSED STUDy INDICATES
TIAT 
I" WrJLO aZ EASIER TO CCNOUCT IN THE UNITEDSTATES. AND, (7) oUEST:CN AS TO WHITHER OR NOT THEPROPOSCO STUDY OUPLIXCATES RESEARCH EFFORTS THAT HAVE
ALREADY BErN WHOLLY OR PARTIALLY COMPI.ETED [ILSEWHERETHUS INDICATING A NEEO FOR A COMPLETE REVIEW OFLITERATURE THETO WEED OUT DUPLICATIVE COMPO14ENTS OF THE

IRROPOSA.. 

. THE ABOVE CONSICERATIONS CONSTITUTE THE 1,SZSFOR USAID O:SAPPROVAL. 
 IN ADDITION, WE 
oERE ,IITRIOUED
BY THE COMPAENTS OF A DISPASSIONATE OUTSIDE OrSERIvgWITH EXTENSIVE EXPERIENCE IN NUTRIT:CN RESEA'C..
METHODOLCGY, SOVE OF 'IS 05SERVATZONS wF.RE T,4ATi(1) THE PROPOSED PROJECT iS NO" A DOABLE ONE-. () THEOLY INPUT VARIABLE IS CALORIC INTAKE AND TO RELATE *'THIS TO AL. 
THE OUTPUTS SEEMS TO BE AN ZMPOSSBLE
TASK; (31 THE AMOUNT OF TIME AND MONEY AND EFFORTTO ME EXPENDED WILL BE VAST AN4 THE REWAPOS MINIMALI14) PERHAPS SK4ALL PILOT PROJECTSOJESTI0'S ASKED WITH SPEC3F CAND DEPINABLE AND MEASURABLE CNOPOINTS
COULD BE 
AEASOASLY UNOIETAeEN AND GOO 
REL:AaLE DATA
OSTA:NED FROM wHI:CH PURTHER .- SC9ONS MAYW8) IT SEEMS MUCH C-UL 81 ASKEOIME L EARNEO FNOM T'-E EPIDEMIOLOOICSTUDIES DONE :N FRAIIIN-3HAM, MASS. OVER THE PASTYEARS, 30THESE MAO ) EASUNABLE VARIABLES AND OEPNABLERESULTS AND 
TCO' MANY 
YEARS AN. MILL:ONS OF DOLLARS
TO OBTA:N VALID RESULT. AND, TIME EFFORTWAS DONE IN THE 
U. S. WHERE LANGUAGE AND CULTURALDZPFI:ULTr:ES oERC MINIMAL.: III TO 00 A GLOBAL PUB9LICHEALTH PROJECT :4 MANY LANDS WITH A DIVERSE CULTURALMONKS IS A WASTE OF TIME AND MONEY. 
3. USAID HAO A LENGTHY OISCUSg:OE WITI TONY BABIB,OAA/DS DUR:NG 4:S REC!NT TOY HERE I" TH4AILANDO, ANDMANY OP THESE POlhS WERE OI3COSSba AT 
TAAT TIMESO THAT CLARIFICrATON OF 
ABOVE MAT 31 
AVAILAL9E 
IN AID/W. ABRAMCWITZ 

5l23
 

FEB
 
143 



Reference #4
 

INSTITUTE OF NUTRITION Mahidol University, Solaya Campuslu C/O: rFw,.vh enter, Faculty of Medicie, RrxngiMMO Hospital, Ram0 VI Rood, Bagkok 4, Thaikind 

May 3, 1980
 

Dr. Martin J. Forman
 
Director
 
Office of Nutrition
 
Development Support bureau
 
Department of State
 
Agency for International Development
 
Washington, D.C. 20523
 
U.S.A.
 

Dear Dr. Forman,
 

I have seen the telegram which was sent from the U.S. Embassy
In Bangkok to Department of State, Washington, D.C. on the subject
"Collaborative Research Support Project (CRSP),". 
 Since the USAID In
Bangkok Indicated 
In the telegram that the rejection of Thailand Based
Study was joint RTG-USAID decision, I have formally asked the Director-
General of our Department of Technical and Economic Cooperation (DTEC)
about this matter. I was formally Informed that the DTEC has neither
been consulted by the USAID mission nor offered any suggestions regarding

this project.
 

Enclosing herewith I 
am sending you a copy of the first letter
that USAID mission In Bangkok sent 
to our OTEC In response to our Inquiry
about the CRSP program.
 

I hope that this letter will clarify our position as for as 
the
Thai party Is concerned. 
 I have discussed with the Director-General of
our DTEC and he 
Iswilling to support If the Institute of Nutrition sees
the benefit of the project and It Is centrally funded.
 

It Is expected that you could proceed on the U.S. side and hoped
that Thailand will be able to collaborate on this project.
 

Yours sincerely
 

Aree Valyasevi, M.D.
 

Director 
Professor of Pediatrics 

cc. Director-General DTEC, Bangkok
 
Rector, Mhfdol University

Dr. Calloway
 

I1,14
 



.,NIVFhSI' OF CALIFORNIA, BERKELEY Reference #S 

DE1IKYLLY • DAVII RVINiE-"• LOS ANGELES * RIVJRIDE • SAN DILGO . &AN FRANCLSCO SANTA BAIBAIA * AN'TA CRYJZ 

COl.LCLM OiF NATURAL RESOURCES BERKELEY, CALIFORNIA 94720 
ACRICVrI.TURAL EXPIIIMENT STATION 
DEPARTMENT OF NUTRITIONAL SCIENCES 

May 19, 1980
 
Gerald A. Donovan
 
Dean, College of Resource Development
 
University of Rhode Island
 
Chairman, JRC Subcommittee on Nutrition
 
Kingston, R.I. 02881
 

Dear Dr. Donovan:
 

Dr. Kahn has just sent to us a copy of the recommendations to the JRC
by the CRSP Review Committee, following the March 18th meeting. 
Drs. Wood,
3eall and myself appreciate your commendation on our program developmentefforts, and I personally wish to thank you for the fair and gracious
manner Inwhich you and the committee members conducted the review.
 

The latest word I have had is that USAID has decided not to fund the
CRS,'. I find this shocking on several grounds, not the least of which is
the quality of this program relative to other activities that are funded.
 
After I left your meeting on the 18th, I went to a 
joint Indo-US research
planning meeting inNew Delhi where the Director General of the Indian
Council for Medical Research Joined the group inrecot iending a companion

India project to be funded from PL 480 money. 
This means that the CRSP
could have three projects inyears I and 2,using the $750,000 inthe FY80
AID budget and the $900,000 in FY81 (Mexico, Kenya and India). 
 Iffavorable funding decisions were taken for FY82, the Egypt project could also
 
begin inFY81.
 

USAID seems to think that they can defer a decision to FY81 (and divert

the FY80 funds set aside to this CRSP to 
some other unspecified activity)
but as you and I well know, academic teams will not simply wait from year
to year. Junior staff have careers to develop and they will move on to
 
greener pastures.
 

Whatever the outcome, I am grateful for having had your support and
vindication of the program's worth by the outstanding external reviewers.
 

Sincerely,
 

Doris Howes Calloway

DHC:cg Professor of Nutrition
 
cc: F. Hutchinson
 

S. Kahn 
C. Wood
 
R.Beall
 

,14 S



Reference 06
 

Dei)t. of Nutritional Sciences
 
University of California
 
Berkeley, CA 94720
 
May 19, 1980
 

Mr. Douglas Bennet , Jr.
 
Adninistrator
 
US Agency for International Development
 
Washington, D.C. 20523
 

Dear Mr. Bennet: 

It isperhaps inapprupriate for me to write to you directly concerning
 
a research program still under review by your staff and I well know the
 
hostility that can be generated among subordinates by reaching over their
 
heads. However, when you spoke to us at the BOSTID meeting on the 5th, I
 
had the feeling that you really would welcome counsel on program development
 
and I believe a decision has been taken that will have serious negative
 
consequences for your agency. The decision isnot to fund a planned Title
 
XII collaborative research support program (CRSP) in the field of nutrition
 
that would affect projects planned with and for Mexico, Kenya, Egypt and
 
India.
 

I freely acknowledge that I am biased and have, as well, a vested
 
interest in the matter as I planned the program (under a USAID contract)
 
and my University would hope to participate in its implementation. But
 
leaving that aside, there are valid political, social and scientific
 
reasons that itshould be initiated and I would urge its adoption even if
 
this University were to be eliminated from participation as a consequence.
 

The nutrition CRSP isthe sixth program to be developed under the
 
auspices of the Board for International Food and Agricultural Development
 
(BIFAD) and its Joint Committee on Research (JRC). The objective of the
 
nutrition CRSP isto determine the functional consequences of continuing
 
food deprivation, interms that will permit the generation of effective
 
programs and policies for its alleviation. I should be pleased to send
 
you a conplete summary of the program but, inbrief, what this research
 
attempts to do first isto answer the "so what" question, i.e. what difo"
 
ference does chronic malnutrition make to peoole other than the person
 
directly affected. Conventional research, particularly that of a medical
 
orientation, has examined the relationship of one person's nutritional
 
state to his own health. What this CRSP will do isexplore the networks
 
through which malnutrition exerts its invidious effects oni individuals, 
families, and comnunities, so as to identify effective intervention 
measures. Conventional nutrition proqrams (e.g. the WIC program, milk 
distribution, food fortification, etc.) have a place but they have not 
resulted insustained improvement of nutritional state, and they are often 
costly, especially when the prospect is that the benefits exist only so 
long as the proqram is in place. Governmental programs could be more 
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Mr. D. Bennet, Jr. 
 -2
may 19, 1980 

ef'.ctively designed ifwe knew whose Intake most needs to be raised, when,
and for how long. 
 A small family food supplement In the hungry season that
would allow more labor to be invested in planting and cultivating might
well have a far greater impact than the same sum spent on urban milk'programs. We do not now have the information to make such a Judgeent, and
we shall not have it unless this research Is completed. 

The issue of the significance and relevance of this -esearch wasproperly considered prior to initiation of the planning process and the
expenditIre of about $250,000 to carry it forward. 
Highest priority was
assigned to this research by Study Team Nine of the NAS World Focd and
Nutrition Study; relevance to policy and planning was a
for assignment of priority as 
major criterion


the Team report states. Subsequently, this
topic was given the highest priority of 22 areas identified for special
attention from among the numerous listings of all 14 Study groups.
(In fact. four nutrition topics were rated abov, the CRSP agriculturalresearch topicr. now funded or under development. Italso should be noted
that AID programs 
imust respond to substantial sociocultural differences
throughout the world and this nutrition CRSP, in contrast to the ones now
funded, has addressed this aspect effectively through its multidisciplinary
and collaborative research design.) 
 Both USAID and the JRC made their
independent judgements, in 'light of the RAS document and of their internalprogranm objectives, before awarding the planning contract. The programplan has been reviewed by external experts chosen by USAID arid in March
was recomnended unandriously by JRC and BIFAD for fundiag. Although I havenot been notified officially, I understand that your aericy now has determined not to provide the funds requested.
 

Before I accepted the planning contract I
was assured tr'ot $1.75 million
In FY80 and a projected total 
of about $10 million would 'ie rade availablefor the projects if the Arnerictin acadLric community were willing to joinin this effort, if scientifically valid project plans were developed, and
if projects could be appropriately sited overseas. 
All of this has been
done. Funds for this CRSP wver,; reduced frcn the projected $1.75 millionin FY8O to $750,000 In the general budqet-cutting last .iinter; 
 the FY81
budget request includes $900,000 for this research. These funds are not
sufficient to carry out all the work proposed but they ire 'rough to start
It.
 

USAID will surely consider the effect on LDC relari(ns if the research
is abhnduned now. The 
faith, 

foreign scientists have made ccsiriItments in goodand all have Justified the bilateral research to their ovnments. qovern-At each stage potenLial investiiators inquired if futds were actually allocated for the research (irrespective of which projects vouldfunded ultinately) and in each be case they were answered affirnAtively. In
Egypt, the Minister of Health hfis elected to take persona) chargve of theproject; the Mexican and Konyan investigators are admong the ost senior and 
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Mr. D. Bennet, Jr. _J_ 
May 19, 1980
 

respected in their o ..n coir!. .nd aten.id. In Pa:rch, a Joint Indo-US 
group (the Aaerlco, deleg,,i,'A "vas le by Dr. Johns Pryant, Deputy Assistant 
Secretary for International Health, DHIIS, and Dr. Harold Rice of your agency 
was a member of it) recvwnended placement of a CRSP project in India to be
 
supported by PL 480 funds. This recocnnendation was endorsed by Professor
 
Ramalingaswami, Director General of the Indian Council for Medical Research.
 

Another point worth making is that this CRSP is virtually the only
 
une under Title XII thit gives spLcial attention to the problems of women.
 
lot only is the mother-infant dyad a focus of the research, but the 
projects propose to look at wome.i's work requirements In and outside the
 
h-Owe and the impact of chronic underfeedinq on the coc, etency with which 
women (as well as men) fulfill .their family, social and societal roles. 
This direction of the research was strongly recommended by the substantial 
group of LOC investigators and consultants who participated in the planning, 
but its continued erphasis is in part an outcome of 1avlnq such a large
number of women investigators involved in the research. (Six of the seven 
proposed US principal investigators are women.)
 

The research is complex: it requires multidisciplinary skills and 
c'rriltrent on the part of the investigators to extended, difficult work. 
There is high professional risk to potential investiqators because of the 
tradltlonal bias among university peers against Interdisciplinary and team 
research. The proposed investigators have given generously of their time 
6,nd skill in developinq the projects; the universities have invested 
ad(fnistrative effort and actual funds. It may be impossible to assemble 
such high quality tearms again, particularly with such shared enthusiasm 
*- ve now h,:,ve. In short, if vie lose this opportunitk there may never be 
anothvr. I trust. that USAID will consider the impact on the US and foreign 
sciaifirc C&TInunities in reaching its decision and th3t the political and 
int,rnational implications will be reviewed. 

Sincerely,
 

Doris Howes CnIlow;.y
 
Professor of rlutrltiloi
 

011C:I:,;
 
c: C. Whirton 

A. rraser 

i*;.Nhrr On 

hrI It 



Dr. Frederick Hutchinson -3-
 FebruAry 21, 1980
 

hexican and Kenyan investigators are among the most senior and respected
 
in their own countries and abroad.
 

The renearch is complex; it requires multidisciplinary mkills, and
 
committrent on the part of the investigators to extended, difficult work.
 
There In high professional risk becatwe of the traditional bins emong 
university peers against Interdisciplirnary and team research. The pro
posed investigators have given genorounly of their time and skill in
 
developIng the projects; the universities have invented administrative 
effort and actual funds. It way well be Imposaible to assemble such high 
quality teams again, particularly with such shared enthusiasm as we now 
have. In short, if we lone this opportunity there may never be another., 
know- the JRC will conaider this In reaching its decision. 

Sincerely,
 

Doris Hoves Calloway 
Professor of Nutrition 

cc: C. Roderuck
 
N. Gonzalez 
. Prothro
R. Polls& 

. Kahn
 
Z. Kiehl
 
L Allan/G. Pelto/K. Knox
 
C. Neumann
 
R. Watson
 
G. Harrison
 
%. Schuman
 
N. Jerome
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erex ncu N7 

Dept. of Nutritional Sciences
 
University of California
 

Berkeley, CA 94720
 

May 19, 1980
 

Dr. Clifton Wharton, Jr.
 
Chancellor
 
State University of New York
 
South Tower
 
State University Plaza
 
Albany, NY 12246
 

Dear Dr. Wharton: 

or. Howard Schneider has sugqested that I raise with you the matter
 

JSID's intention not to fund the nutrition CRSP as BIFAD recommended
of 

inMarch. I am, of course, dismayed at this turn of events and have 

of channels and appealed directly to Mr. Bennet.
finally gone completely out 
A copy of my letter to him is enclosed; it sets forth the main reasons for
 

my concern.
 
concernBennet, however, trust surelyA point I did not rise with Mr. 

If aqency
BIFAD. Of what value are prestigious public advisory bodies 
staff can w llfully, If not cipriciously, ignore their recCTVIenatons? 

the present arbitrary, unilateral action goes unchallen(ied it suggests
If 
we are all wasting our time and tax dollars in serving with such groups.
 

inow if there isany way inwhich I can advance the
Please let me 

cause.
 

Sincerely, 

Doris Howes Calloway 
Professor of Nutrition 

DHC:cg 
Encl.
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APPENDIX 1ii1
 

Report of the Workshop on
 

Nutrient Intake and Disease Response
 

and
 

Background Papers by
 

R. K. Chandra
 
John Osgood Field
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TAIL Ii RI(JLARCH CONTINUUM* 

Planned Experimntal 
(intervention) studies 

Observations lpldemlologlcal Studies 

Test tube research 

Animl studies 

Clinical metaolic studies 

Clinicil experiments of 
nature (i.e. patients 
present with critical 
defects and symptos 
which can be studied) 

Descriptive [pidemlologys 

-i gradient of A (putative 
case) across populations 
associated with gradient 
of I (outcome)? 

Systems Anslysis: 

How do gradients of dif 
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ferent A's and their 

i interactions correlate 
with (predict) gradients 
of I? 

Analytic Epidemlology: 

- Fortuitous experiments of 

nature (cohort studies) --
Is there a gradient of I In 

those who were exposed to A? 

Case-control study: 
Were those who now have I 

previously exposed to A? 

C Public Health program ere not 

considered suitable for research 

on this topic. They may grow 

Out of the results In the future 
If benefits are shown by the 
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logical, staged manner. 

Experimental Cpidemiology Study 

In Individuals: 
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SOME EXIMPLES OF INDICES 70 BC ASSICXIED, VC. 	 TABLE 2 

Ranges of Food Intake 
 Indices of Nutritional 
 Indicen of Ujaraso Vulnerahility 

(Giov. Iacto*sa, r enjasof 
'17".-ly, nuLLint itko a 

fere.iLf(f v ta..,ni:ux, illnuas body 

catugoil Ic) 

Survyn on food/nutrienit 

Intake#.

(Availatility 
Conmumption), according 

to$ ago 


sex 
family structure 

and alzo 


social cle 

community factora 


*Fnctora affecting obsol'Its 

requirumonts and absorption-
Illness. Physiological state 


TAIL / 
I (contln..d) 

Illness and Syndrome* 


Infections 

e,. 	Pyrogenic

parasitic 

viral 

sycob6cterIsl 

etc. 


Deficiency disorders 


Diarrheal syndrome 


Ill-defined febrile 
illness 


Patabollc-toxic 

disurders 


Paych-behav!.ral 
Longevity 


Menarche 

Jtc.. etc. 

Status 

Anthropomotric 
vj. tWkn-fold thicknous 

CtJ1-1e04OtU() 
fokin teot 

immunity 
i 

Midojrn circumferencelott- for-lit T cul. I1t,1r 

litfor age
lematologic 
eg. CDC 

biochemical 
ag. Forritin Al 

Albumin ' 
Transferrin 

liumoral Lfcturm 
Opuonic tulictir.on
Antibody nfinity 

Phagocyte function 
Intracollular killing* 

Complement c3
Iron 
Zinc 
Copper 

I 
I 

Leukocyte mobilizat.ion reap-.oiosL 
Mucofal clearance of particles 

Volicin
V1 tamn AnJ Epithelial coll-receptor funct:,,,
 
Vitamin C 
 Etc. , etc.
 
etc. 

Clinical asseament 4Uequires more venous blood sanplea 
eg. 	 Xorophthalmin 

Pluckable Hair
Radiological
 
mg. 	Done age

Metophyseal integrity 
eto.@ to.# 

As far as possible, all the Indices 

should be accurately quantiflab'o.
 

Outcome 

-. 	 IMPACI 

-- -. . ItAI 

-Decline in physical activity ?Morbidity-11ralth resource 
usage

-Anorexi-
 days out aft
 
schol


-Weight loss 
 'otk 
-I1ouniohuld nmibmargoe r~t-Pemaeivnt oeq. Adu l t 

Child disease-Impairment to mother's 
 Child care
occtia tonal competence 
 Adult/Child nutrition
 

-Impai' rmont to male's 
occupat ional competance
 

-Impairment to social 
 Community Impact 
competence 

-- impsirment to financial 
statub - A'.Untr,,Ilf c aid 

-Impairment to s nsory glowth cot it
 
functiont 
 -0c, ii C(LtctityNight 
 -edge.+t of£1,i iCveiklearing -Pt tu ivit y

Toats 
 -"Quuht at Life" 
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APPENDIX 111-1
 

Letters of Invitation
 

to January, 1979 Meeting
 



UNIVERSIrY OF CALIFORNIA, BERKELEY 

BIERKELEV DAVIS inVINK 	 LOS ANG.LES * IIIUJD , SAN VIXGO - SAN FRANCISCO SANTA .ARBARARSANA [UI. 

COLLEGE OF NATURAL RESOU4CES BERKELEY. CALIFORNIA 94720
AGRICULTURAL EXPEIINIENT STATION 
DEPARTMENT OV NUTRITIONAL SCIENCES 

January 5, 1979
 

rhe steering group for the planning phase of the USAID/Title X11
collaborative research program on nutrient intake and functional competence
met Decei.iber 17-19, 1978, 
to review the responses to the form sent out
October 19, 197d. Steering group members present were Dr. Doris Calloway
(University of California at Berkeley), Dr. Janina Galler (Massachusetts
Institute of Technology, Boston University), Dr. Lawrence Greene (University

of Hlassachusetts), 0-. R. Gaurth Hansen (Utah State University),

Dr. Alfred Harper (University of Wisconsin), Dr. Michael Lathaw (Cornell
University), Dr. Harold Sandstead (USDA), and Dr. Leonard Schurnan
(University of Minnesota). Another nmmber, Dr. Marian Radke-Yarrow (NIE!H),was absent. Present also were representatives of the Board for Internatiunal
Food 	 and Agricultural Development, Dr. G!,n Beck; the Joint Research Conilittee,Dr. Charlotte Roderuck; and USAID, Dr. Samruel 
Kahn.
 

lN questionnaire which your institution completed and returned 
to us
was designed dccording to a set of criteria developed at an earlier steering
group eweetlng. 
 The original list of eight criteria was condensed into the
following list of five for evaluation of institutional responses:
 

1. 	Ongoing research should be directly and clearly relevant to this
collaborative research program as presently envisioned, including
orientation toward human research and problems experienced in less

developed countries.
 

2. 
There should be considerable experience in and linkages with less
developed countries and evidence in the form of published papers

and reports that past associations have been productive.
 

3. 
There should be evidence of the required range of competencies in

each program area proposed, or indications that such arrangements

would be made (consultants, etc.).
 

4. 	 The principal investigator should have sufficient time available todevote to this prograli, in light of competing commitments. 



January 5, 1979
 
Page Two
 

5. 	The institution (or group of institutions) has the capability to
 
carry out research in several or all designated program areas and
 
evidence that the proposed investigators can form a coherent
 
working team.
 

Each application was read in detail by one member of the steering group.
 
The entire steering group then met and considered each form as itwas presented
 
by the steering group member who had made the detailed evaluation. Members were
 
not present during consideration of responses received from their own
 
institutions.
 

The questionnaires from the following institutions were judged adequate
 
in that they met at least four of the five criteria (meeting criterion number 3
 
was essential):
 

All/Most Research Areas 	 Contact Person
 

Columbia University Myron Winick
 
Cornell University Michael Latham/Jean-Pierre Habicht
 
University of California Doris Calloway
 
University of North Carolina/ Tony Whitehead (Chapel Hill)
 

North Carolina State University Ronald Schrimper (Raleigh)
 

One-Three Research Areas
 
(I. disease response; I. reproductive competence; Il1. work
 

output and physical activity; IV. cognitive and sensory development;
 
V. social competence.)
 

Iowa State University (I,IV) Jacqueline Dupont
 
Pennsylvania State University (III,V) Helen Guthrie
 
Purdue University (I,II,IV) Ronald Watson
 
Tufts University (V) Stanley Gershoff
 
Tulane University/Medical College
 

of Wisconsin (11,111) James Carter
 
University of Arizona (I,11) Gail Harrison
 
University of Connecticut (II) Lindsay Allen
 
University of Kansas (I,IV,V) Norge Jerome
 
Vanderbilt University (1) 	 George Mann
 

The group recognized that some institutions did not provide complete
 
information and while they may in principle be qualified to carry out
 
research in the area of nutrient/food intake and functional competence,
 
the materials submitted did not provide a sufficient basis for making
 
that judgment. The group also identified some individuals whose qualifications
 
seemed particularly relevant to the work envisioned. These individuals and
 
institutions are urged to associate themselves with the institutions listed
 
above or to form aggregations with other U.S. institutions so that dll
 
criteria may be rmt ina final proposal for participation in the collaborative
 
research program.
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Page Three
 

This fall, workshops were held foc.sing on each of the five program
 
areas to determine the most critical and feasible research questicns for
 
this program. We are now in the process of integrating the reports of
 
the five workshops. We will present this report at a sixth workshop in
 
mid-January to a group of nutrition and allied research experts from
 
various developing countries to obtain their suggestions and views of the
 
program plans and objectives. A final report will be ready immediately
 
thereafter for institutionis intending to submit a research proposal.
 
Complete, unified proposals covering most or all of the program areas
 
should be received at the University of California at Berkeley no later
 
than April 18, 1979.
 

We plan to hold a meeting to discuss with interested institutions the
 
scope and overseas locations of research, on January 31, 1979, in Washington,
 
D.C. at the Dulles Marriott (Dulles Airport). This meeting isoptional and
 
may include one representative from each institution or group of institutions
 
intending to submit a complete proposal; representatives would be responsible
 
for their own travel and accommodation arrangements. We would appreciate
 
it if each institution or group of institutions intending to submit a complete
 
proposal would inform us of their intention soon. Also, any institution
 
planning to send a representative to the January 31 meeting should notify us
 
by January 22.
 

We appreciate your continued interest in this important research area.
 

Sincerely,
 

Doris Howes Calloway
 
Professor of Nutrition
 

DHC/cnmc 
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UNIVERSITY OF CALIFORNIA, BERKELEY
 

. SANIPBERKELEY - DAVIS - IRVINE - LOS ANCELES * PIW 'SIDZ SIAN DIEGO S FRANCISCO -0 SANTA JAIIARA * SANTA CIL7. 

COLLEGE OF NATURAL RESOURCES BERKELEY. CALIFORNIA 94720 
AGRICULTURAL EXPERIMENT STATION 
DEPARTMENT OF NUTRITIONAL SCIENCES 

January 18, 1979 

A number of potential investigators have asked which institutions
 
have indicated an interest in this research in addition to those indicated
 
in our last letter. A list is attached of all institutions (with a 
contact person) that have indicated an interest at any stage. A documlnt 
providing detailed information on the pctential collaborative research 
support program and considerations for research design will be available 
by January 31. We snall discuss the potential CRSP with interested 
ilVeSttigaturs on January 31 from 9:00-S:00 at )ulles Marriott in Washingt i, 

).C. You are invited to senid a ruprsentative to this neeting or, if 
you wisn, we snall send the program guideline. We encourage everyone to 
participate in this program. 

Sincerel)',
 

Voris ilowes Calloway
 
Professor of Nutrition
 

DIC/cmc
 
Enclosure
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APPENDIX 111-2
 

Site Visit Reports
 

Bangladesh
 

Barbados
 

Brazil, Peru, and Colombia
 

Egypt
 

Haiti
 

IHonduras
 

Indonesia
 

Kenya
 

Mexico
 

The Philippines
 

Senegal
 

Sri Lanka
 

Tanzania
 

Thailand
 

Tunisia
 

Zaire
 

PREVIOUSvVGE LLkiNI
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Yale University
 
Consultant. See below.*
 
Instituto 	Nacional de Nutricion, Mexico (confirmed)
Foreign: 

Consultant. See below.**
 
Gretel H. Pelto, Ph.D. (Connecticut)
PD/P: 

Lindsay H.Allen, Ph.D. (Connecticut)
CoPI's: 

Adolpho Chavez, M.D. (Mexico)
 

R.Brooke 	Thomas, Ph.D. (Massachusetts)
Other investigators: 

Benjamin Ricci, Ph.D. (Massachusetts)
 
Ellen Messer, Ph.D. (Yale)
 
Gordon E.Finley, Ph.D. (Florida Int)
 
Tiffany Field, Ph.D. (Miami)
 
Pertti 3. Pelto, Ph.D. (Connecticut)
 

James E.C. Walker, M.D. (Connecticut)
Consultants: 

Ben Butler Morgan, Ph.D. (Old Dominion Univ., Virginia)*
 
R.K. Chandra, M.D. (Memorial Univ. of Newfoundland, Canada)**
 

Kirvin L. Knox, Ph.D. (Connecticut)
Advisors: 

Robert G. Jensen, Ph.D. (Connecticut)
 

6. Primary U.S. Institution: Harvard University
 
Affiliated Institutions
 
U.S.: Cornell University
 
Foreign: Bureau of Nutrition, Haiti (proposed)
 

Universidad Javeriana, Bogota, Colombia (proposed)
 
PD/PR: Manuel G. Herrera, M.D. (Harvard)
 
CoPI's: 	 Warren L. Berggren, M.D. DrPH (Harvard)
 

Gretchen G. Berg ren, M.D. (Harvard)
 
Robert B.Reed, Ph.D. (Harvard)
 
Jose 0. Mora, M.D. (Harvard)
 
Mohamed S.el Lozy, M.D., Ph.D. (Harvard)
 
Rose E. Frisch, Ph.D. (Harvard)
 
Maarten D.C. Immink, Ph.D. (Cornell)
 
Virginia Utermohlen, M.D. (Cornell)
 
Jean-Pierre Habicht, M.D., Ph.D. (Cornell)
 
Henry N. Ricuitti, Ph.D. (Cornell)
 
Jere D. Haas, Ph.D. (Cornell)
 

Other investigators: L.Guillermo Mora M.E. cand. (Colombia)
 
O.Gerry (no bio.)
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. 7. Primary U.S. Institution: University of Hawaii (Manoa) 
Affiliated Institutions 
U.S.: 	 Consultant only. See below.*
 
Foreign: 	 Research Center,.Ramathibodi Hospital, Bangkok, Thailand (agreed)


Institute of Nutrition, Mahidol University, Bangkok (proposed)

Research Institute for Health Sci, Chiang Mai (confirmed)

Kasetsart University, Bangkok (proposed)

Consultant. See below.**
 

PD/PI: 	 Robert Van Reen, Ph.D. (Hawaii)

CoPI's: 	 Aree Valyasevi, M.D. D.Sc. (Mahidol)
 

Scott B. Halstead, M.D. (Hawaii)

Dexter S.Y. Seto, M.D. (Hawaii)
 
Marian E.Melish, M.D. (Hawaii)
 
Bluebell R. Standal, Ph.D. (Hawaii)

Ronald C.Johnson, Ph.D. (Hawaii)
 
Joseph P.O'Reilly, Ph.D. (Hawaii)


Other investigators: 	 Raul Rudoy, M.D. (Hawaii)
 
Robert E.Cole, Ph.D. (Hawaii)
 
Jean M. Fargo, Ph.D. (Hawaii)

John W. Engel, Ph.D. (Hawaii)
 
Harold J. McArthur, Jr., Ph.D. (Hawaii)

Peter Kunstadter, Ph.D. (Hawaii)


Consultants: 	 Robert A.Tracy, Ph.D. (Hawaii)

Maarten D.C. Immink, Ph.D. (Cornell)*
 
Sakorn Dhanamitta, Ph.D. (Mahidol)

Ousa Thanangkul, M.D. (Chiang Mal)

Suwat Pratoomraj, M.D. (Chulalongkorn Univ., Bangkok)**
 

8. Primary U.S. Institution: Iowa State University
 
Affiliated Institutions
 
U.S.: Consultants. See below.*
 
Foreign: 
 Institute for Nutrition of Central America and Panama, Guat. (confirmed)


Honduras (proposed)

PD/PI: Jacqueline Dupont, Ph.D. (Iowa)

CoPI: Fernando Viteri, M.D. (INCAP)
 
Other investigators:
 

Iowa State: 	 Pilar Garcia, Ph.D.
 
Demaris Pease, Ph.D.
 
Irma Galeys, Ph.D.
 
Sedhalia Crase, Ph.D.
 
Samuel Clark, Ph.D.
 
Mary Heltsley, Ph.D.
 
Donald Hotchklss, Ph.D.
 
Michael Whiteford, Ph.D.
 
Thomas Bubalz, Ph.D.
 

INCAP: Benjamin Torun, M.D.
 
Oscar Pineda, Ph.D.
 
Luis Mejia. Ph.D.
 
Juan Urrutia, M.D.
 
Charles Tiller, Ph.D.
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Rafael Flores, Lic.
INCAP: 

Alfonso Mata, Ph.D.
 
Edmundo Alvarez, M.D.
 
Jose Belizan, M.D.
 
Marc Erwin, Ph.D.
 
Lionel Gallardo, Ph.D.
 
Jose Ramiro Cruz, Ph.D.
 
Thomas Schofield, Ph.D.
 

Gerald Keusch, M.D. (Tufts Univ.)*
Consultants. 

K.McAdam, Ph.D. (Tufts Univ.)
 
Ernesto Pollitt, M.D. (Univ. of Texas),
 

K.M. Hambidge, M.D. (Univ. of Colorado
 

Iowa State: Gerald Klonglan, Ph.D.
 
E. Elliott, Ph.D.
 
R. Deacon, Ph.D.
 
G. Biven, Ph.D.
 
L. Wolins, Ph.D.
 
W. Brewer, Ph.D.
 
W. Rungan, Ph.D.
 
J. Hatchcock, Ph.D.
 
C. Roderuck, Ph.D.
 
R.Hughes, Ph.D.
 
Robert Klein, Ph.D.
INCAP: 

Jose Aranda-Pastor, Ph.D.
 
N.W. Solomons, M.D. (also MIT)*
 
Aaron Lechtig, M.D.
 

University of Nebraska-Lincoln
9. Primary U.S. Institution: 

Affiliated Institutions
 
U.S.: None
 

Institute of Nutrition and Food Science, 
University of Dacca, Bangladesh
 

Foreign: 	 (confirmed)
 

Khem M. Shanhani, Ph.D. (Nebraska)
PD/PI: 

Hazel Fox, Ph.). (Nebraska)
CoPI'S: 

Arnold E. Schaefer, Ph.D. (Nebraska)
 

Roy G. Arnold, Ph.D. (Nebraska)

Other investigators: 


Violet Kalyan-4asih, Ph.D. (Nebraska)
 
Constance Kies, Ph.D. (Nebraska)
 
Thomas W. Sullivan, Ph.D. (Nebraska)
 

North Carolina State University, Raleig
10. 	Primary U.S. Institution: 

Affiliated Institutions
 
U.S.: University of North Carolina, Greersboro
 

Research Trianqle Institute, North Carolina 
(RTI)
 

Limna, Peru (confirmed)
Instituto de Ntjtricion, INS.Foreign" 


Naciorl, I Aqrari,. La 'lolina, Peru (confirmed
Unlversidad 

lAlternate: Senpq 
Ph.D. (North Carolina State)
Ronald A. Schrimpvr,PD/PI: 
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Other investigators: Grant M. Scoble, Ph.D. (N.C. State)
 
Daniel A. Sumner, Ph.D. (N.C. State)
 
James M. Wallace, Ph.D. (N.C. State)
 
Loren A. Ihnen, Ph.D. (N.C. State)
 
Thdmas Johnson, Ph.D. (N.C. State)
 

Troost (no bio) (N.C. State)
 
Terry -L.Bazzarre, Ph.D. (UNC)
 
Larry Wilder, Ph.D.
 
Elizabeth L. Schiller, Ph.D. (UNC)
 
Thomas W.Dmper, Ph.D. (UNC)
 
Lynne S. Koester, Ph.D. (UNC)
 
Lee D. Dahringer, D.B.A. (UNC)
 
Thomas K. Fitzgerald, Ph.D. (UNC)
 
John Scanzoni, Ph.D. (UNC)
 

Roberts (no bio.) (UNC)
 
Raymond B. Isely, M.D. (RTI)
 
David L. Franklin, Ph.D. (RTI)
 
Paul 	F. Mulligan, Ph.D. (RTI)
 
Laurie Zivetz, M.P.H. (RTI)
 

Consultants: 	 E. Schaffer (no bio.)
 
M. Edgerton (no bio.)
 
C. Ramey (no bio.)
 

11. 	 Primary U.S. Institution: Purdue University Research Foundation
 
Affiliated Institutions
 
U.S.: Indiana University
 

University of Michigan
 
St. Louis University
 
Texas A & M
 
University of Illinois
 
University of North Dakota
 
U.S. 	Navy Medical Research Unit #3, Cairo (proposed)
 

Foreign: 	 Cairo University, Cario, Egypt (confirmed)
 
Ein Shams University, Cairo (confirmed)
 
American University, Cairo (proposed)
 
Alexandria University, Alexandria (proposed)
 
National Research Center, Cairo (proposed)
 

PD/PI: Ronald R. Watson, Ph.D. (Purdue)
 
CoPI's: Avanelle Kirksey, Ph.D. (Purdue)
 

Theodore Wacks, Ph.D. (Purdue)
 
A.H. Ismail, H.S.D. (Purdue)
 
Victoria Lui, Ph.D. (Purdue)
 

Other investigators:
 
Abdel H. Kafraury, MD.S. (Indiana U.)
 
Joseph Fitzgerald, M.D. (Indiana U.)
 
Robert C. Karn, Ph.D. (Indiana U.)
 
A. Roberto Frisancho, Ph.D. (U.of Michigan)
 
Tim R. Kramer, Ph.D. (it.Louis)
 
David N. Mcrlurray, Ph.D. (Texas A&M)
 
Adria Rothman Sherman, Ph.D. (U.of Illinois)
 
Don M. Tucker, Ph.D. (U.of No. Dakota)
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Purdue: 	 Virgil L.Anderson, Ph.D.
 
George McCabe, Ph.D.
 
Lloyd Weaver, M.B.A.
 
D.R. Smith (no bio.)
 
Philip Loverde, Ph.D.
 
S.M. Gaafar, Ph.D., D.V.M.
 
David Woodruff, Ph.D.
 
H.S.Ragheb (no bio.)
 
James Knight, Jr., Ph.D.
 
Gavriel Salvendy, Ph.D.
 
Dorothy Morre, Ph.D.
 
Robert Maker, Ph.D.
 
Richard Abernathy, Ph.D. 
Jon Story, Ph.D.
 
Donald Ottinger, Ph.D.
 
A. Fogel (no bio.)
 
Macalyne Fristoe, M.D.
 
Lyle Lloyd, Ph.D.
 
Charles Whittemore, Ph.D.
 
B. Cooper (no bio.)
 
Jack Waddell, Ph.D.
 
K.N. Haffer, Ph.D. cand.
 
Tim Petro, Ph.D. cand.
 
Azza Sallam 	 Mi., Ph.D. cand. 
William A. Cooper, Ph.D.
 
Martha Lopez-Asuna, student 

Egypt: M. El Sadr, M.D., Ph.D. (Cairo U., Ein Shams)
 
E.M. 	 Ekladious, M.D. (Cairo U.) 
D.H. Fleita, Ph.D. (American U.)
Moustafa Tansour, Ph.D. (NAMRU#3) 
Aly Abd [i-Hadi rassoud, M.B., Ph.D. (Ein Shams)
 
Sabry Ziad Marcos, Ph.D. (Natl. Research Center)
 
Issis Nawar, Ph.D. (Alexandria U.)
 
Mohamed Aly Rifaat, M.B., Ph.D. (Ein Shams)
 

12. 	 Primary U.S. Institution: Tufts University
 
Affiliated Institutions
 
U.S.: Boston University
 
Foreign: Division of Nutrition, Department of Health, Bangkok, Thailand (proposed)
 
PD/PI: Stanley N.Gershoff, Ph.D. (Tufts)
 
Other investigators: Robert B.McGandy, M.D. (Tufts)
 

Gerald T. Keusch, M.D. (Tufts) 
Beverly A. Bullen, Sc.D. (Boston U.)
 
David Elkind, Ph.D. (Tufts)
 
Amorn Nondasuta , M.0. (Ba ngkok)
 
Puangtong Tantwonqs(, M.D. (Bangkok)
 
Vina Viravaidhya (Bangkok) 
Prasert Suwannus, M.D. (Bangkok) 
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13. 	 Primary U.S. Institution: Tulane University
 
U.S.: Lincoln University, Missouri
 

Medical College of Wisconsin
 
University of Michigan
 
University of Wisconsin, Milwaukee
 
Consultants. See below.*
 

Colombia (UV) (confirmed)
Foreign: 	 University del Valle, Call, 

Human Ecology Research Foundation, Call (HERF) (confirmed)
 

Fundacion paras la Educacion Superior, Call (FES) (confirmed)
 

PD/PI: James P. Carter, M.D., Dr.P.H. (Tulane)
 
CoPI's: Giovanni Acciarri, Ph.D. (UV)
 

Jaime Arocha, Ph.D. (FES)
 
Edgar Cobo, M.D. (UV)
 
Alvaro Duenas, M.D. (UV)
 
Luis F. Fajardo, M.D. (UV)
 
Harrison McKay, Ph.D. (HERF)
 
Reynaldo Miranda, M.D. (UV)
 
Julio C. Reina R., M.D. (UV) (Alternate: L.M. Borrero (no bio.])
 

Humberto Rey, M.D. (UV)
 
Jose 	E. San Martin, M.D. (UV)
 
G. Hurtado, M.D. (no bio.)
 
G. Sansome Bazzano, Ph.D. (Tulane)
 
William E. Bertrand, Ph.D. (Tulane)
 
Ramiro Delgado, M.D. (Tulane)
 
Michael G. Maksud, Ph.D. (U.of Wisconsin)
 
I. Gabriella Malnar, Ph.D. (Lincoln U.)
 
James Koopman, M.D. (U.of Michigan)
 
Gerald B Spurr, Ph.D. (Med. College of Wisconsin)
 
Stephen Avala (no bio.)
 

Other 	investigators:
 
Maria Caravajal de Guerrero (UV)
 
Ira M. Longini (UV)
 
Arlene McKay (no bio.)
 
0. Bolanos (no bio.)
 

Consultants:
 
Cyril A.0. Akpom, M.D. (Michigan State U.)*
 
Richard J. Campeau, Jr., M.D. (Tulane)
 
David N. McMurray, Ph.D. (Texas A&M)*
 
Jack Metcoff, M.D.
 
Martin L. Pernoll, M.D. (Tulane)
 
Irwin H. Rosenburg, M.D. (Uof Chicago)*
 
Dr. Brown (no bio.)
 
Dr. -Betty Oseld (no bio.)
 

Project Director, Colombia: A. Cobo, M.D. (FES)
 
Project Director, Lincolon U.: M. Neufrille, Ph.D.
 

Hans Walter Dahners, Ph.D. (Med. Coll. of Wisconsin)
Senior Associates: 

Jean R. Carlisle, M.S. M.P.H., R.D. (Tulane)
 
Martha Arboieda (no bio.)
 
Alberto Levy (no bio.)
 
Augusto Bermudez (no blo.)
 
Rodrigo Afuentes (no bio.)
 
Carmez do Escobar (no bio.)
 
Carlos Quintero (no bio.)
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NUTRITI ONISTS/MEDICAL
 

Herinan Baker 
Dept. of Medicine & 


Preventive Medicine 
College of Medicine of New Jersey 
East Orange, NJ 07018 

William R. Beisel 

Scientific Advisory 
U.S. Army Medical Research 


Institution of Infectious Diseases 

Frederick, MD 21701 


Charles E. Butterworth 

Chairman 
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Lloyd J. Filer, Jr. 
Pediatrics
 
University of Iowa 

College of Medicine 
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National Institute of Health 
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Washington University
 
!chool of Medicine
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St. Louis, MO 63110
 

Nathan J. Smith
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Universiyt of Washington
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NUTRITIONISTS/BASIC SCIENCE
 

E.R. Buskirk, Director 

Lab for Human Performance 


Research 

119 Noll Lab 

Pennsylvania State University 

University Park, PA 16802 


Gerald F. Combs, Director 

Nutrition Program 

National Institute of Arth., 


Metabol., & Digestive Diseases 

NIH 
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James S. Dinning 

Dept. of Food Science 


& Human Nutrition 
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Allan L. Forbes, 

Associate Director 
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Bureau of Foods 

FB-8, Rm. 1832 

F( d & Drug Administration
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St. Paul, MN 55108 
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Dept. of Food Science & 

Human Nutrition 
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Pan American Health Organization 
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Howerede E. Sauberlich, Chief 
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Research, Presidio 
San Francisco, CA 94129
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Acting Director
 
Div. of Nutrition (HFF 260) 
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School of Basic Medical
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Dept. of Food & Nutrition 
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Dept. of Psychology 
University of Oregon 
Eugene, OR 97403 

Michael Wertheimer
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TITLE:
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INSTITUTION: 

Snature of Reviewer
 

Date 
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Overall evaluation should stress criteria stipulated 
by NSF and as
 

appropriate to this special program of research:
 

- the technical
 
Criteria relating to competent performance of 

research 


adequacy of the performer and of his ir 
her institutional base:
 

i. 	The scientist's training, past performance 
record, and
 

estimated potential for future accomplishment.
 

2. 	The scientist's demonstrated awareness 
of previous and
 

alternative methodologies applicable to 
the problem.
 

3. Probable adequacy of available or obtainable 
instrumentation
 

and technical support.
 

structure of science itself:
 Criteria relating to the internal 


lead to valid, significant

4. 	probability that the research will 


conceptual generalizations within its prograrmatic 
sphere.
 

lead to significant improve-

S. 	Probability that the research will 


- with possibleinnovations of investigative method
ments or 


extension to other fields of science.
 

Criteria relating to utility or relevance:
 

6. 	Probable contribution of the research 
to policy and program 

- i.e., to estimating and predictingformulation and assessment 


the direct and indirect, intended and unintended effects of
 

existing or proposed policies and programs 
affecting nutrition.
 

context and user of
 
7. 	Identification of an immediate prograramatic 


the 	anticipated reiearch results.
 

to 	 future and long-term scient 4 fic potential of the 
Criteria relating 


States and the ho%t country:
United 
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8. 	Probable influence of the research upon the capabilities,
 

interests, and careers of participating graduate students,
 

postdoctoral associates, or other junior researchers.
 

9. 	Probability that the project will lead to significant
 

strengthening of overseas institutional capacity to conduct
 

high quality research and oversee its timely application.
 

10. 	 Probability that the research will lead to radiation and
 

diffusion not only of technical results but also of standards
 

of workmanship and a tradition of excellence in the field.
 

426
 



PEER REVIEW FORM
 

CRSP: Intake and Function
 

Check list of features stipulated in guidelines:
 

(Unless otherwise specified, give score on a scale of 1-5, with i(one) being
 

the best.)
 

General 

1) Which areas of function are covered in the proposal? 
(xx for major focus; x for minor component) 

Disease 

Reproduction 

Activity
 

Cognitive function and social competence
 

Other (specify): 

2) 	Proposal covers overall mandate in that there would be quantification of
 

relation between food/energy intake and function:
 

3) Research approach is (x): 	 naturalistic, observational
 

interventional, expurimental
 

4) Level of collaboration with LUC counterparts: 	 obtained so far 

planned for in proposal 

S) 	Level of proposed strengthening of LDC institutional/personnel
 

capabilities:
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6) 	Level at which the research strategy contains broad sets of cross
disciplinary variables to be systematically investigated in relation
 
to food energy:
 

7) Variables to be measured were chosen selectively, based on theory:

(level of selectivity)
 

8) 	Level at which criteria are set forth for conceptualization and measure.
 

ment of all variables:
 

9) 	Items identified for CRSP stundardization:
 

10) Level of plans for data analysis:
 

Specific:
 

1) Food intake measures: 	 take adequate account of nutrient composition Yes No 

bioavailability Yes No 

intraindividual variation of daily intake Yes No 

seasonal/cyclical variation Yes No 

age-specific csanges Yes No 

time .aterva tween food intake and 
function Yes No
 

specific nutrient deficiencies Yes No
 

Level of proposed food intake measure analysis:
 
(tests of validity, etc.)
 

2) Nutritional status: 	 overall adequacy of measurements
 

takes account of energy balance Yes No
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3) Community selection and sampling frame: adequacy of households
 
(record system - vital
 
statistics, range
 
intake, demography, etc.)
 

consideration of
 
specific nutrient
 
deficiencies
 

consideration of other 
severely confounding
 
conditions
 

method of sampling
 

population coverage
 

adequacy of numbers
 

overall_
 

4) Disease: appropriate selection of specific entities
 

general health evaluated Yes No
 

considered in context of family behavior
 
patterns
 

morbidity patterns and vital stats
 
measured Yes No
 

overall
 

S) Reproduction: Takes account of which periods (x): 

estation/pregnancy
 

infancy
 

lactation
 

weaning
 

late effects -n mother 
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S) (contd)
 

level of account for maternal malnutrition before, during,
 
after pregnancy .....
 

level of account for interactions (including behavioral)
 
between household members
 

6) Activity: 	 level to which proposal will answer: do incremental changes
 
in energy intake have observable effects on activity
 
and performance:
 

what consequences for
 

individual family comaunity 

development of behavioral 

profile __ , 

overall
 

7) Cognitive functioning and social competence: 

level to which behavior competencies addressed 

level to which cognitive competencies Eddressed 

recognition of distinction between sensory-motor 
and mental health impairment and cognitive
 
and social competencies Yes No
 

overall
 

8) 	Level to which proposal describes and resolves ethical issues 

Description of informed consent procedure included Yes No 

Level of risk to subjects: (5- high risk; is no risk) 
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9) If approach is "experimental" (interventional)
 

power of research design
 

reasonability of cost of perturbation
 

ethics of proposed perturbation
 
(5= unethical, 1 = ethical):
 

suitability of control group
 

overall
 

10) 	 Previous field experience of U.S. team
 

Documentation of productivity of field work in the form of published
 
papers/reports
 

11) 	 Foreign language competency required: Yes No
 

Competency representea in team: Yes No
 

12) 	 Suitability of budget
 

Comments:
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Overall Evaluation:
 

1. Narrative comment.
 

2. In 
case of budget constraint, could some of the research proposed be deleted
without damaging the quality of the remaining components? If so, specify:
 

3. 
Is there a small component(s) that should be funded independently? If so,
 
specify:
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4. 	Merit Rating 1 - Outstanding 5 a Poor
 

Total proposal as is:
 

After deletions specified in 2 above
 

Identified small component
 

PLEASE DO NOT SIGN THIS PORM!
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Minutes of the CRSP Plaming Meting, December 1979 
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Appendix 1 

Part IV
 

Minutes: CRSP Planning Meeting
 
December 13-17, 1979
 
Berkeley, California
 

Lindsay Allen (University of Connecticut), Robin Beall(University
Attending.: 

of California, Berkeley), George Beaton (University of 

Toronto),
 

Doris Calloway (University of California, Berkeley), 
Adolfo Chavez
 

(Instituto Nacional do la Nutricion, Mexico), Hekmat El-Sayed Aly
 

(Nutrition Institute, Egypt), Patrick Fran ois (FAO), Gail Harrison
 

Irwin Hornstein (USAID), James Kagia
(University of Arizona), 

(BIFAD/USAID), Charlotte
(University of Nairobi, Kenya), Elmer Kiehl 


Neumann (University of California, Los Angeles), Gretel 
Pelto
 

(University of Connecticut), Johnnie Prothro (BIFAD), 
Aree Valyasevi
 

(Institute of Nutrition, ..i:land), Leonard Schunan (University of
 

Minnesota), Ronald Watson (Purup), Christina Wood (University 
of
 

California, Berkeley).
 

Due to ambiguous communication between USAID/Washington 
and USAID/
 

Thailand, the University of Hawaii/Thailand project was 
on indefinite
 

suspension and the planning contractor was advised by USAID 
to dis-


Dr. Aree Valyasevi attended
 invite representatives from this project. 


in an advisory capacity.
 

December 13
 

The purpose of this meeting was to bring together the 
US and LDC prin

cipal investigators from each of the projects included in the 
CRSP to discuss
 

The emphasis of the meeting was on
 development of a core research design. 
 Representatives

minimum common measurements of intake and nutritional status. 


of BIFAD and USAID gave a brief status report on the planning 
phase: they
 

stated that the meeting should proceed as if funds would be forthcoming; 
they
 

were optimistic on this point.
 
There was a general discussion of items in the CRSP requiring standard-


For food intake these included quality determination, timing 
of
 

ization. 

measurements (food cycles, season, life events), approach to intraindividual
 

variation, indicator foods, food composition tables, micronutrient measurement,
 

For nutritional status, standardized items would inand moisture content. 

clude anthropometry, scaling, country-specific standards, handling 

of longi

tudinal data, biochemical measurements, puberty measures, effects of goiter,
 

hair analysis, long-term effects of treatment and nutritional 
histories.
 

Patrick Fran;ois spoke on the topic "current developments inmethodology
 
He mentioned inventory surveys, the weighing
for food consumption surveys". 


intake from household measurements, and
method, determination of er.capit 

e PAO Brazil study, he described a
recalls of food expenditure. T 


rotating sample where each family was surveyed for seven continuous 
days
 

once per your. Each interviewer surveyed two families per week; 1500 inter-

In Rio, subviewers were trained; three or four pilot surveys were done. 


Jects did not accept the inventory method due to illegal hoarding, etc.
 

Fran ois finds high fluctuations with the recall method and prefers 
weighing,
 

which is easier to control. George Beaton raised the Flores data:
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- *predicted
 
relative
 
adequacy
 

of child's /,-. *actual
 
diet 7
 

relative adequacy
 
of family intake
 

Gretel Pelto addressed the subject of "anthropologic approaches 
to food
 

She made the point that investigators should understand
 
intake measurement". 

the culture of the behavior they are studying; this would 

help to determine
 
The eating cycle must
 

whether sampling points represented the full stream. 
 Each project

be determined before time points for measurement are selected. 


location may have a different cycle. The question "where do what kinds of
 

A pilot study would show
 people eat what kinds of food" must be asked. 


whether or not the fiesta system, for example, is ethnographically 
interesting
 

but nutritionally Insignificant. Investigators observe, question, and infer;
 

and it may be that validity decreases with this progression.
 
She emphasized that there is
 Gail Harrison spoke on the same subject. 


no perfect intake measurement methodology: each project must find 
the meth

ods best suited to that locale. Both quantitative and qualitative (subjective)
 
We must find out what
 

information is needed at the level of the individual. 

She repeated Montgomery's
to suff,cient consumption.
the barriers are 
 we must
 

assumptions that: l)we must understand people on their terms; 2) 


suspect that what they say may not equal what they do; 3) 
cultural behavior
 

may not be conscious; it can only be observed and questioned; 
and 4) variation
 

She mentioned indexing and scaling of categoricol
among families is great. 

How good is a trained observer vs. weighing of food?
 data (Guttman). 


George Beaton presented:
 
,4predicted
 

Recorded .o.vrerestimated
 
Food .4-.-- -underest imated
 

Actual Consumption
 

Respondent burden was discussed.
 
The group discussed specific methods of intake measurement. 

They were
 

the New Orleans meeting felt that
 reminded that the LDC investigators at 


24-hour recalls should be u'ed to facilitate comparisons 
with previous re-


The Mexico group said that their subjects would not record 
their own
 

search. 

intakes. Tape recorders were suggested. Chavez suggested a three day
 

community aides 
weighing and measuring study. lie discussed the roles of his 

observation as a check for consistency.and technical aides in participant 

T'he UC group suggested "4-hour individual recalls--six done each quarter of
 

the ,ear on all families, thereby covering all day% of the year. 1his could 
Second, they also proposed a food inventory:be aggregated for household data. 

would all brought In and discardedon(, family member recori food and water 
would be Iw, il able on every family. It was

for one week. Light compari sons 

f.lt weighing intake for eaich individual in a household would be prohibitive. 

were: 1) what if the dlet methods disagree?; 2) frequentOther point% raised 

frdinig data i% necessary, particularly f-r children; 3) one full day of
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observation in a household is essential; 4) alcohol consumption is a signif
icant source of calories but difficult to measure; 5) urine osmolarity is a
 

good check on fluid intake; and 6) the staple should be the item most accur
etely measured.
 

Lindsay Allen, Gail Harrison, James Kagia, and Patrick Francois comprised
 

the drafting group for core intake measures.
 

December 14
 
The core-intake-measures drafting group discussed their plans. The
 

projects should concentrate on measuring intake of the individual; therefore,
 

there should be some weighing and measuring of individual intakes. The
 

drafting group was enthusiastic about the inventory method. Observation and
 

following should be done on subsamples of "unreliable" family members. They
 

proposed, after ethnographic and food cycle data, to use a 72-hour sampling
 

unit. Workers would do weighing and measuring at the kitchen level on a
 

random unannounced day. They would also record activity, morbidity, and
 

market basket in addition to asking what was prepared the day before. A
 

24-hour recall would be done on the mother for the whole family and on each
 

individual separately. An additional day of recall would be done. Chavez
 

noted that his use of 24-hour recall and weighing/measuring "worked".
 
Calloway comented that just because the two answers agreed does not mean
 

the result isvalid. Weighing may be accurate, but is it representative?
 
Beaton said time schedules would be different for different members of the
 

family (i.e. infant growth vs stable adult). Karen Todd (temporary attendant)
 
noted her recall data was consistently below (about 20%) weighing data for
 

a large sample size would wash out discrepancies
energy. Prothro asked if 

with having two recalls and one weighing. Pelto presented a scheme based
 
on a one-week food cycle:
 

24-hr recall weighing 24-hr recall weighing 

Sun. -en. Mon. Sun. 
Tues. Thu. Wed. Fri. 
Wed. Thu. 
Fri. 
A 

Sat. 
A 

Beaton asked how to combine them? Maybe they cannot be combined. Neumann
 
suggested before-after people-weighing for small children.
 

Patrick Francois gave another talk about "current FAO approaches to
 
nutritional status measurement". The FAO/Brazil Study included 300,000
 
subjects. Height and weight categories were devised, for example:
 

1.50 - 1.59m a brachysoma
 
1.60 - 1.69m - mesosoms
 
1.70 - 1.79m - hypsosoma
 

He classified subjects according to geographical location. He could define
 
the heights of parents by looking at growth of the children and this turned
 
out to be a division by income groups. He compared weights of children with
 
food typology groups and found that also related to income, Calloway no
ticed at high intakes a greater relation between morphology and type of diet
 
than with amount of diet.
 

Severalpar ticipants spoke on "nutritional status measurement in relation
 
to growth and reproduction" or in relation to disease. Neumann mentioned
 
birthweight measures, childbearing timing, illness, pregnancy, lactation,
 
taboos, pica and weaning which would be elucidated in the ethnography study.
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Other items discussed were parasitism and the effects on infection, medications,
 
and food containing nutrient-destroying components. A nutritional status exam
 
should consist of a physical exam for baseline and surveillance (does not
 
contribute much to detection of mild-moderate malnutrition). Anthropometry
 
is crucial and requires accuracy, training, and standardization (UCLA training
 
manual). Longitudinal measures of children's growth (length, height, weight,
 
head circumference, arm, chest, and four skinfolds with Durnin's equation)
 
should be made. Skinfolds are useful for studying pregnant women and newborns
 
(footsize may be indicative). Dubowitz testing is an index of maternal mal
nutrition. Frequent measures are needed in the first year of life and at
 
weaning. For younger subjects the international standards are sufficient
 
because the environment has more influence than genetics. With regard to
 
biochemical measures, fasting and timed specimens should be avoided. Hemo
globin, hematocrit, white cell count, differentials, iron stores, ferritin
 
stores (transferrin saturation may be adequate), red cell folic acid, albumin,
 
B vitamins, vitamin A and carotene could be done. Eight ml of blood is
 
enough for the whole battery plus immunoglobulins. Beaten showed serum iron
 
particularly varies with time of day. Watson said IgA level is a potential
 
marker for severe malnutrition. There is no significant difference of
 
secretory IgA with Grade I and I malnutrition. He made the point that we
 
should look at how nutritional deficit affects imnune parameters rather than
 
use them as a tool.
 

Hekmat described the 1971 (CDC) nationwide survey done January-April on 
10,000 children below the age of six. Well-to-do Cairo children have compa
rable height for age to the U.S. National Health Survey. Anemia was found 
inabout 40% of the children (less than 11 g Hb) and was worse in females. 
Food consumption was estimated by 24-hour recall done on 400 women at the 
Maternal Child Health Centers. Seasonal variation in consumption is not 
drastic (vegetables mostly). Parasitism was not studied; mothers were asked 
about recent fever or diarrhea episodes.
 

Aree spoke about the situation inrural northeast Thailand. Average 
energy consumption is 1900-2000 kcal, protein is low and 70% of it comes from 
rice. Birthweights average about 2.7kg. Mothers breast-feed 400-600 ml/day 
(700-1000 ml in the city). Infants are measured every month. 

Kagia said that in 1969 in Machakos, 90% of three year olds were already 
exposed to polio. He made a distinction between infection with disease and 
infection without overt disease but with possible functional Impairment. 
This situation occurs with viruses in the GI tract and prevents weight gain.
He goes by the premise "sick until proven healthy". Ascaris is the most 
prevalent parasite in Kenya. 

Charlotte Noumann, Gretel Pelto, Ronald Watson, and Area Valyasevi 
were assigned to the core nutritional status orafting group. 

George Beaton led the discussion on statistical problems in research 
and design management. He said if the change in daily intake is not large 
(20 to 200 kcal/day) the net weight gain would b4 0-1 kg/year or 14-20 
kcal/day. From NHLBI studies, there is no handle on the reliability of 
recall or on the errors in the food composition data base. There were six 
interviews on non-consecutive days. Three interviewers saw each subject 
twice. Each subject was seen twice per day (NWP). Investigators looked for 
sources of variation among the measurements. There were differences in the 
amount (not type) of food for women but not sen. There was a day-of-the-week 
effect. Confidence limits were, per mean energy by groups, 

nSO get t 10% 
W100 t 7.2%
 
w200 t 5.1%
 

439
 



For individuals, day-by-day variation in energy intake was about 25%,
 

Number independent I get t 50%
 
replicate interviews 5 t 23%
 

10 t 16%
 
15 ± 13%
 

which represents the reliability of the estimate of the individual's usual
 
One day data biases toward the mean, one should beware the negative
intake. 


conclusior. lie suggested doing regression reversing (the dependent and in
dependent variables). One should start by asking what will be done with
 

the data to arrive at what is needed in terms of data gathered. 
Patrick Frangois talked about data management problems. He prefers 

post-coding to pre-coding. He had 10,000 codes for foods, etc. with 3500
 
The coder
food varieties. Problems arose with various names for one food. 


must have a list of equivalent names.
 

December 15
 
Leonard Schuman expounded on design considerations. He began with a 

review of the Precis emphasizing that the ethnographic studies were critical 
and reviewing the merits of the naturalistic approach. lie discussed random 
sampling, stratification (middle years must be included), and pilot studies 

to determine degree of over-sampling. Sample size must be large enough to 

detect statistically significant differences. The 5% level is not sacred. 

Differences mist be biologically significant. 
The group met again in the afternoon to discuss research design. The 

Mexico group described their design: 600 families screened to 200, of 

which 150 would participate in three substudies (50 in each). The last 

stage would involve a longitudinal intervention in their lactation study. 
The Kenya group proposed an initial 800-1000 households in the overall 
survey. In the worst case, if 5-10% are adequately nourished, that gives 
a minimum n-l) well-nourished babies. Forty well-nourished families would 
be needed: with 20% attrition, one must start with 50 families. 350 

families are needed to get 60 babies. Studying any one infant for 6 months 
gives 2.5 years of studying. 

On what should the initial screening be based? 
Hekmat described sample selection from Maternal Child Health centers. 

The Center provides a check to see if the non-responders were different
 
from those willing to participate.
 

What determines the 2-year stretch of measurements? Two years pick up
 

climatic changes, life history and events. A study of short duration needs
 
a large n; long duration needs a small n.
 

December 16 
'The d1ay was reserved for individual project groups to meet together. 

December 17
 
. W.g oup was reminded that they must agree on a minaimu sample size. 

Interventions would have low priority because of high cost and would have
 
to be incorporated at a late stage in the project. 

Beaton proposed a 3-month cycle with 6 interviews per 3 months. 
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Different three month measurements may overlap. As long as the data is
 

collected, the analyses can be reconciled. The issue of more interviewers
 

with less relation to the family vs. one long-term interviewer with a
 

close relationship was debated. The limiting factor is the intake measure

ments. Is it better to have fewer observations and less attrition? Beaton:
 

no clear answer. Six months is too long between measurements.
 
But, to avoid
Classification of subjects would be by food intake. 


misclassifications, classification could be done by some other measurement
 

(i.e. activity)if the precision is greater. Associative or surrogate
 
no reliable substitute measurement for
variables were discussed. There is 


intake (Intake Committee, Washington, D.C.). A pilot study cannot estimate
 

whether a surrogate variable would be a good replacement. There is more
 

variability in nutrient estimation than in energy estimation.
 
Hekmat wantd.a 4-month cycle instead of 3 months. Chavez said he
 

cannot have a fixed day for measurements, his people have to work by
 

weeks. With staggered measures one loses the ability to compare diet in
 

month 1 with growth in month 3. How important is that? What measures
 

need to be simultaneous? Chavez feels it is better to predetermine groups
 

of individuals, Calloway says grouping must be done according to the data
 

gathered.
 
Calloway asked if the three groups could agree that Beaton's design
 

was fundamentally acceptable with the knowledge that revisions might have
 

to be made after initial data gathering. All three groups agreed.
 
Calloway said further meetings should be held on activity, cognitive
 

and social function, disease and statistics; but the reproduction group
 

could use WHO guidelines. Participants should suggest names for the
 

external evaluation and review panel required by USAID.
 
With regard to management, Hornstein said that AID had discussed the
 

matter and would accept any of the management plans in the document from
 

the management consultation, but preferred design B. There should be a
 
board of institutional administrative representatives.
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INTRODUCTION
 

'Just as in a war# malnutrition casualties should be counted not only 

by deaths, but also by the 'wounded' people(l) 

may notThe functional consequences of mild to moderate malnutrition 

be as drajatic as the obvious pathology and pathos induced by severe mal

nutrition. The consequences are nonetheless far reaching, with profound
Onewell. 

implications not only for individuals but for their 
socieites as 

for long periods of time in a state of energy imbalance. 
Faced
 

cannot remain 
with prolonged or chrcnic insufficiency of calories 

and protein, humans 

must alter their activity level to establish a balance 
between physiological 

requirements and the available nutrient supply.
 

One mode of achieving balance is to increase the food supply 
through various
 

intensive agricultural techmiques, expanding
activities; such as developing more 
into more fertile areas, or migrating to region* where nutrients are more 

However, in many parts of the underdeveloped world
 readily available (2,3). 

political and economic constraints,

today inadequate resources, an well as 

prevent the initiation of successful action by individuals and groups to alter
 

their nutrient supply.
 

Alternatively, people may cope with the problem of inadequate 
food by
 

a series of pysiological and behavioral 
reducing their requirements through 

such adjustments may negatively affect individuals'
adjustments. Unfortunately, 
abilities to function effectively. Thus, energy-sparing adaptations may lead 

to reduced social interaction, retarded growth, reduced resistance 
to disease
 

The potential effects, direct and indirect,
and decreased capacity to work. 

this situation requires, areand the adaptationsof chronic undernutrition 
purpose of the proposed research 

multiple and complexly interrelated. A major 

the effects of chronic undernutrition on pbysiological,
is to determine in a rural

social and psychological functioning of individuals and households 


region of central Nexico.
 

The research has the foflowing general goals& 

a
1. To assess the degree of association between nutrient intake and 

outcome variables of functioning and behavior--in the domains
aeries of 
cognitive performance, social competence, reproductive performance@ 

health status and activity patterns. 

2. To verify the role of postulated intervening variables within this 

network of associations, sucL as immunocompetence, work capacity and
 

maternal energy stores.
 

3. To assess the effects of pregnancy and lactation on these relationships. 
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To develop a quantitative description (or systems 
map) that Places
 

in the constellation or related, intoracting 
factors
 

nutrientIntako 

of human biosocial functioning.
 

Tage
 

1Organ SystemsDies
 

-Prof-
/Capacity 


V
r4
 

- o,.
.Ir------
Cognitive
a Cognitive 


iI
 

rueouehold
 
,Ecology
 

of factors to be measured. 
The diagram above identifies a number of r,t £qrjZJ 

these categories.the relationships among
Our purpose is to cle-rify the nature of 

represent postulated intervening
with dotted lines

The categories designated are demographic
the category of Ohousehold ecology'undervyariables. Subsumed 


and socialp
both nutrient intakethat influencefactorsand sociocultural d.LclUX influencebut do notoutcomne variables,and physiologicalpsychilogical 
the intervening variables. 
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stated above, will be achievedasgoal the research program,The 	 first of 

by data collection and analysis of the relationship 
between nutrient intake (the
 

left-hand side of the diagram) and the outqome variables (the 
right-hand
 

ecology) veriablesof confounding (household
coltun), controlling for the effects 

through statistical means. 

The second and third goals require 
the collection of data on the intervening
 

variables, as well as nutrient intake 
and functional variables. The role 

of the
 

intervening factors in accounting 
for associations between the independent 

and
 

outcome variables can be assessed 
using statistical methods. The fourth 

goal
 

requires additional analytic procedures 
based on causal modeling techniques.
 

To accomplish these goals we propose 
to carry out a three-phase research
 

resources permit. The
 
program, with an experimental fourth 

phase added, as 


proposal that follows is organized 
in relation to the phases,
 

other chronoeachWhile the phases follow 
presented in sequential order. 

in that some features of data gathering and 
are 	overlappinglogically, they 	 nextbe on-going and repeated after the 

processing of a particular phase Will 

For 	 each phase the types of data-gathering procedures#
begun.phase of work has 	 be described.material and logistics will 

pertinent backgroundtheir rationale, 	 analysis and a description of 
a general section on data 

That is followed by 	 completes the
Budget and appendix material 

the organization of the project. 


proposal.
 

TDESCN ,SSEMSpHSE I 


is a major public health problem. It is
 
In Mexico today malnutrition 

fail to consume sufficient food 
that more than 50% of the populationestimated 	 total calories

(4). In rural areas over half the
allowancesto meet recommended 	 supplemented
the proteins are obtained from corn, which is 

and a large part of 	
fats, meat, bread, eliment

of beans, sugar, some a little
with =varying amounts 	 and otherand 	 fruit. Milk, eggs

and 	occasionally vegetablespastes, rice 
dairy foods are rarely consumed.' (5) 

the 	countryvary in different regions of 
Types of malnutrition problems 

subculturalconditions and 
to different ecological-environentalin relation 	 within Mexico as a site for 

systems. In selecting an area
food and economic applied:a number of criteria were 
the 	proposed research 

1. 	 GeneralizabilitY 

staple crop(s) of the country--in this 
2. 	 Heavy reliance on the main 

case the corn-beans complex
 

out-migration from 
3. 	 Relative population stability and only moderate 


the study site
 

as contrasted with widely dispersed
4. 	 Nucleatud settlement patternsp 

homesteads
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and 	 eLhnlc noinuv't; &5. 	 Cultural 


of variation in diet
contain the range
6. 	 A community large enough to 


and nutrient availability necessary 
to conduct the study
 

7. 	 Local political stability 

the 	region

8. 	Availability of information 

about 

9. 	Reasonable accessibility 
to Instituto Nacional do 

la Nutricion (INN) 

and 	data anslysis will 
the laboratory

City, where much of
in Mexico 	 rural characteristics.to preserveyet 	distant enough
take place, 

of mildof regions
not only representativeshuld be

The 	 area selected some features that
should exhibitbut 	alsoin Mexico,malntrition 	 the underdevelopedmoderate 	 of in other parts of

such regions 
are 	generally characteristic rather than an urban, site

rural,selection of a 
This would suggest the 	 tends to occur moreworld. 	 that chronic undernutritionevidencebecause there is some 

6, 7, 8) A related consideration 
is the 

in rural ar-as. (5, 	 of profrequently 	 in a mixed strategyengaged
of an agricultural population 	 throughselection 	 activities

plus some cash-generating
for 	home co,)i-umption, a combinationduction 	 labor or 

ral wage labor, non-agriculturalagric.Klt 	 the rural sectorcash-cropping, 	 ofcharacteristic
This mixed strategy is highly 	 dataof tbese. 	 To simplify the logistics of 

countries.of poor, non-industrial 	 populationof the research program,
long-term successensure thegathering and 	 and local politicalsettlementnucleatedethnic homogeneity,stability, 

all 	highly desirable traits.
stability are 

to examine potentiala fieldtripand followingset 	of criteria,Based on this 	 the researchand 	other members of 
three principal investigators 	 thesites by the 	 of San Juan Epatlan in 

the communityselectedwe have tentatively 	 ourteam, 	 To the best of 
the prorosed research. 

as the site for 
state of Puebla Howeverp as
 

current knouledge it meets 
all of the criteria noted 

above. 
of this choice.
the 	correctnesssteps to assess

below, we will takedescribed 

The 	 Itieauh-s-i1 

and 	a half bours
is located about two 

San Juax Epatlan, 	 in central Puebla, 
a half hour 

on an all-weather road. It is less than 
drive from Mexico 	City where medical, social 

Izucar de Matamoros, 
car from the small city of 	 of Epatlanby 	 The municiploare located. 

service, and commercial establishments 	
persons inof 3500-4000

ki 2 ) , with a population
Is quite compact (116 	

is quite nucleated. However,
The coimunity4DO-425 households.approximately 	 to water andin accessdifferencesmicro-environmentalthere are clear 	 affect household adaptations.

that are likely to 
elevation above the valley 	 of Epatlan, the 

an hour's drive occurs withinproductionAlthough sugar cane 	 only a small part of 
by subsistence agriculture,

is dominatedltical econo-q 	 are grown es cash crops
and 	peanutsRicc, j11raIrrigation. 	 inwhch involves 	 cultivated landrest of the 

in ti.- irrigated valley lowlands; most of the 
pigs, chickens and turkeys are
 

squash. Cattle,

to matze, beans and 	 Outdevoted 	 is fully Spanih-speaking.The populationby some families. 	 onlyalso raised 	 but affectsoccurs,

City and other wage-lalcr locations 
migration to Mexico 

Wage labor opportunities in the 
at this time.of familiesa small minority 	 but are

local economic situation, 
a modest role in the 

local region play 
crop lands.lack adequate

£iportant for families who 
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Overall, then, to the external observer, the cocmunity of Epatlan gives 

1 i rultia hl Within this& 
an impression of rclatively homogLneOus a . poverty. 

however. Families wth 
uniforiztty there is a considerable range of variation, income from 

in the valley bottom benefit from irrigation and receive 
lands up on the hillside, above the 

cash crops. Households higher
their modest and their agriculturalliving conditions,
central cor-.unity are visibly poorer in 

lands are less productive. 

Mexico City) carried out a 
of Nutrition (INN,

The National Institute foodthe main items of daLly
1968. Table I showsEpatlan indietary survey in 


intake, averaged for the sample:
 

of 1a~or Food Items in Epatlan

Avernve ConsunotionTable I 


Grams per erson/dmyV

Food tem 


406
 
Maize 
 70
 
Beans 
 63

Broad 


53Milk 36 (Onion, tomato~chilip
Vegetables eild greenss 

31
Sugar 
 2Fruit 34

Potato 


3

eat 12

Fat 
8


Egg 
of 

The survey demonstrated that a significant portion of the population 
The picture is clearest In 

to moderate malnutrition.Epatlan suffers mild 
children.

the weight distribution of pre-uchool 

In Eatlan
Table II Weight of Pr-School Children 

% of exected normal weight tgrcentgLofSLMP2 

5.9
1o- g9 


70.689 -75 

17.6
74 - 6o 

5.9< 60% 

children were manifested in 
Clinical signs of malnutrition in preschool 


the following areas: hair discoloration (lO.2%),lipa and tongue (11.8p")
 

other 5.9%.
 

with other surveys the community would appear to be about 
By comparison 

among rural, Hestizo agricultural
of manifest malnutritionin its degreeaverage* 
In the ten years since the survey was completed there 

populations of Mexico. 
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other changes thathave been no major development efforts 	in this rogionp nor 

or quality of diet. However, a major
would significantly alter the quantity 


aturo of Phase I of the program is a new dietary survey, which will also
 

korve as a household census.
 

Tb Dietary Censui
 

The initial phase of quantitative data-gathering has three puzses: 
intake from adequate1) to establish that a wide range of variation in nutrient 


present within the community; 2)

to mild to moderate degrees of deficit is to
 

enumerate all households in the commity as a first step in drawing the
 

and 3) to gather sufficient information about nutritional status and

sample; 

sample selection.dietary intake of households to provide a basis for 

household composition and
The census interview will include age, sex, 

Two types of nutritionally-relevant data will
occupations of household members. 

be collected: a) height and weight 	of pre-school children in the household,
 

construct aand b) a food frequency report. The 	 latter data will be used to 


a measure that is easily constructed
Guttman scale of dietary complexity, 

(9). It has
and appears to be a sensitive indicator of dietary quality 


also proven to correlate well with socioeconcmic and other variables that
 

influence dietary intake in a Mexican peasant community (10).
 

households willTo facilitate a stratified random sampling procedure, 


first be clustered on the basis of dietary cotplexity and child growth scores.
 

array from high to low nutritional
The resulting groups will be arranged in an 

will then be selected randomly from .within each groups
adequacy. Households 

to a total sample of 220 households, allowing for a 10% drop-out of households
 

during the course of the study.
 

The data collection will be carried out over a two-three week period, using
 

professional interviewers who have been involved in previous surveys by INN.
 

Precoded interview schedules and the aimimal amount of data to be collected
 

in this phase will help to ensure rapid data processing.
 

EthnbrrsRMc rzinnl i 

The other major component of Phase I# which wil bo on-going while the
 
obtaining ethnographicm.terials of the dietary census are being analyzed, is 


data through direct observation, key informant interviewing and examination 
of
 

The purposes of this research operation are:
available documentation. 


1. To facilitate the operationalizing of vttriables in other phases of the 

study by identifying relevant local behaviors and conditions, as well as local 

idioms of expression. The failure to devote sufficient attention to this type 

of data has been a major shortcoming 	of much nutrition and health-related
 

research in the past. For example, in a counity like Epatlan cash income may 

be a very poor or inadequate indicator of socioeconomic status, while some 

composite measure of material possessions may more accurately reflect a house-

The operational measurement of a variable likebold's economic resources (11). 
'material-style-of-life" requires detailed Ycvledge about the types of 

that appropriate,aterlal possen5ions and economic resources in the comunity, so 

I1uestlcns can be asked, and appropriate observations made on the households in 

the sample. A period of ethnogrnphic research is therefore an essential first 

step to the construction of many of the data-collection instruments. 
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A secon. purpose of the ethnographic reconnaissance is t- describe

2. 	

the community ,Avt provides
political, social and economic organizntion of 

out. Thatthe 	
individual "functional competence" is played

the context in 	 which 
is, to intreprat certain aspects of outcome measures, such as activity
 

levels, we must know a great deal about the forces that 
constrain or facilitate
 

individual's actions. Furthermore, it should be noted that sensitivity to
 

is also very important forsocial and political features of the comunity 
of the research program itself.the succossfAl 	management 

this phase are
Among the types of information to be collected during 

marketing arrangements, indicators of 
descriptions of agricultural practices, 

social differentiation, recreational patterns, 
literacy, social attendance,
 

In-depth interviewing will be carried 
out to obtain information
 

and so on. 

on people's perceptions and definitions of health 

and illness, treatment
 

strategies, family patterns of social support in 
times of serious illness,
 

this stage of work heavy emphasis wil be 
food shortage and other crises. In 

use and featres that influence 
placed on collecting Information about food 

will accompanyinventoried; the ethnographer
food patterns. Stores will be 

and observe food purchasing behavior;
informants to the market in Izucar 

donedetailed interviewing will be to elicit individual's percnptions about food,
 

including taste preferences, the rationale 
for food restriction (e.g. pregnancy
 

taboos) conceptions about the appropriateness of 
and lactation food and 


different foods for different categories of people 
(e.g. old people, toddlers,
 

to be investigated is the degree to which the 
farmers, etc.). Another area 

(12) is operative in theclassification 	system"traditional "hot-cold 
methods carefully observed,and preparation will be

community. Food storage 
and food use in relation to ritual and religious occasions will be described.
 

The various ways in which households procure food will be ascertained, including
 

of wild foods and game (13) use of domestic animal
 
attention to gathering 

(10), as well as types of items purchased from commercial sources.
products 

The information generated through ethnographic research will be directly
 

applied in several of the subsequent research phases.
 

1011IIUD ONAND_ASSEI~iIE41SE I I 	 HSCIP 

of the research program consists of three distinct data-
The second phase 

the dietary assessment plan and 
gathering operation'-3: the houseold survey; 

interview is the 
the nutrition and lienith status assessment plan. The houselhold 


wili have with the permanent project

first contact the sinple households 


This operation precedes the other two components of this phase and
 
personnel. 

will be described first.
 

Research in nutrition and public health epidemiology provides ample 

evidence of the significance of socioeconomic and demographic factors in
 
Recently attention has
disease nutritionalexplaining pmtt.rn of arO 	 status. 

Investigation of other sociocultural factors an it has
been directed to the 

including apparently small
become evident 	that nrny additional factors, 


Lius.eliold resources, family composition, nocial values and so

differences in 

health 3tatus (8, 1, 15, 16, 17).
on can have significant effects on nutrition rad 
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" the outcome
affect nutrient intake 

of "household ecology"P nce many aspects regarded as "confounding variables' whose 
variables in our study they must be 

in order to assess the impact of nutrient
have to be "controlled"effects 

collect extensive information on as
 intake. Therefore it is imperative to 

as is feasible. The

of household charactcristics many relevant features 
this is the household interviev, a structured interview 

yehicle for achieving 
that will be constructed and pretested following the period of 

schedule 

ethnographic research.
 

during this initial interview include economic 
Data to be collected 

wage labor activities, material 
(e.g. land ownershlp/access,characteristics religious participation, kinship

migration experience, education,possessions), contacts with the
social network relationships,and otherrelationships and culturaland other social

(both traditional and modern)
health care system similar toinstrument will be

The household interviewcharacteristics. 
used by members of the research team in the Temascalcingo and Sahagun 

schedules 
regions of Mexico (18, 19). 

aide, c well-trained,conducted by a OtechnicalThe interviews will be 
who will be accompanied, in this initial contact with 

educated paraprofessional 

by a local "comwmity aide.*


the household, of the research 
who will be hired as permanent members 

The technical aides, 
interviewing and observational skills prior to 

team, will receive training in 


of this phase of data-gathering.
the beginning 

must bethroughout the project,
Enorgy intake, the independent variable 

The methodology chosen
 and monitored on a continuous basis.
carefully meaiured 

be tailored to take advantage of unique dietary 
for those m.Lviurements should 


patterns prevalent within the community. 
A major constraint is that subjects
 

Both the diet record or record their intakes.cannot be expected to measure 
rely on subjects'an genernlly applied,

and the weighed inventory methods, 
obtaincd Thy eitimatlon or mea'iirement

their own iijtacr,ability to record 
24 lauur revall, dit history, and weighed record 

(20). In contrast, the 
sufficient 

require a skilled recorder (20). Ti- diet hintory does nut yield 
scoperecord Is clearly pe-pornible giveu tlv3 

a strict idaighedprecision, and in feasible
weighed record-weighed Inventoli appiroech

of the project. A hVbrid 

is proposed. (described below)
and such a metaod 

of food
The 24 hour recall metht4i, when repeated over time with the aid 

nutrieht intakes (21). 
a good eitimate of Individual. dietary

models, can provide 
for intake measurements-

In view of the prec:ding, two ettxds will be used 
all records are generated

)Vbrid weiglhed ivetqtory--wn ghed record In which 


by a skilled observer and the 21. h.iur recall, with food models.
a 

Food Models1went ourHouriall.With 

each household, using
will lie collected every two weekA from the 

Dietary iritake data 
trained as 'dietary intakewho Pre sperifically

hour recall atthoff. lritervirw-Pr 
vi-lt h(u, ehld-t to collect .4 hour retell recordis, using food 

e0lif l i. '" wt I1 technicianhwillthe extent possible, the "dietary intake 
odelI to aid re !tporrlfrttl . To 

d who are able to report re~ponsibly about their 
, ,f th"Mer',thor,rlh'ointervirw all 

infants and children will be obtained 
f,)od rt,,.t. Informtion on the intakes of 

from their nmother. 

4" 
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The timing of visits to each household will be scheduled by the 
research coordinator
 

such a manner that, over the course of 14 weeks, all the days of the week will
 ini 
 a manner which
 
be represented in a household's record. Scheduling will be arranged in 


will make it appear random from the perspective of the household, in order to avoid
 

bias as the result of anticipation of the researcher's visit.
 

Observed, eighted and Measured Record
 

KnowledRe about some features of household dietary behavior are best obtained
 

through observation. In particular, understanding intrafamilial 
food distribution
 

Also, it is vital for the assessment of the validity
requires first-hand observation. 
of the 24 hour recall to have an observational record, especially to judge the degree
 

unreported
and other behavior that can easily go
of "snacking," "picking from the pot," 

iH)a 24 hour recall. 

Althuugh a full observational day is expensive, from the perspective of 
measuring
 

energy intake alone, the costs are justifiable if the observational 
day is used for
 

other purpo,.es in addition to collecting food intakA datm. Thus, this aspect of the 
times per ycar (perdietary assessment plan is scheduled to take place 4 


household) and to be integrated with the collection of other behavioral 
data.
 

The observational record will be made by the same technical aide wbo.conducts
 

the initial household interview. This technical aide will be the household's 
major 

lir ! with the project. 

commence early in the day, before,the first preparation
The technical aide will 

of food.At the "kitchen ]Wel" all ingredients (including water) will be measured or
 

cooked. This will provide a close estimate of the final
hvhrd before they are 

of a mixed dish. When food is provided to each family members as a "serving",C( . pcosition 

the serving will be measured or weighed. At the end of
tfe srize of each food item in 
be made of the amount of food left unserved and the amount
Mth meal measurements will 


)eft. on individual plates. The fate of unconsumed food will be recorded.
 

The weighing of food on a gram scale, or precise measurement of liquid volumes,
 

iji a relatively time consivning process. For this reason, weighing and precise measurement
 

.'ill be routinely used only at the kitchen lvel of food preparation and for plate 

waste. In order to minimize interference and delay in food consumption, the food placed 

orn individual's plates or bowls (or handed to individuals) will be estimated, after
 

weighing the quantities represented by the cups, spoons or other utensils used to
 

the food. with pra,:tice the aides should become skilled at "measuring by eye,"serve 
and periodic "quality control checks" will be made of aide's estimates, following the
 

initial training period.
 

Since the technical aide will be present for the entire day, all "eating episodes"
 

will be o'served ard recorded. Household members who are absent from the house during
 

the doy will be questioned about food consumed outside the household. If the amount
 

is large, or difficult to estimate reasonably, the intake for that day will not be
 

used in data analysis.
 

of selected dietary items will be spot checked by the laboratory
Nutrient analyais 
will be estimated by
at INN. Composition of foods, except for tho.e analyzed by INN , 


reference to Mexican food composition tables. (22)
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o n Bousehold Activity Ob~ervnti 

toaide during each all-day visit is observe 
duty of the technicalAnother 

in the early morning she
Beginningmembers.activity of household 

wil1 record the duration of all, activities by a 
simple timing procedure, on
kid record 

of all activities.of starting and endingnoting the timea standardizaform, will becontactsand interpersonal
Durations and frequences of activities 

the day following the interview, when the 
from the time data oncalculated Since the record includes 

technical aide has a day for "rest 
and recording.* 


the length of interruptions
time of all activities, andfinishingthe starting and 

activity patterns and circumstances
this data should showand interactions, in later analysis.for use"efficient" task performanceaffecting 

Operation
a Long-term Data-gathering
Dietary Assessment as 

intended to be continued throughout 
the fieldwork 

The activities outlined abnve 
are 

therefore have 12 observational days and 68 24-hour recalls for each 

p,riod. we will to look 

huusehold. This long-term cycle 
of repeated observations will 

enable us 


changes in nutrient intake over 
time, in response to seasonal 

variation and larger
 

at 

economic or climatic events. 

It will provide us with much needed 
information on the
 

a peasant community.

degree of stability of intake in 

with data to
It will also provide us 

The majority
ritual events in affecting nutrient intake. 

the role ofexamine festivals12 community-wide
comnity members participate in approximately

of 12 more private celebrations 
major Christian holidays) and 

to as3s(Saints days, will be importanteach year. Itconfixmations)(baptisms, weddings, for these occasions MAX 
at these festivals,intake of peoplethe nutrient 

represent a major mechanism 
for distributing scarce, high-quality 

protein (144).
 

ritualof the food consumed during 
assess the contributionTo accurately Furthermore,observations. 

to total diet requi-ros lonC-term to look atoccasions also allow us 
series of observations

the fact of a large 
will 

To the extent that ritual 
to this issue.with respectintra-group differences 

occasions do play a significant 
role, differences in the extensiveness 

of
 

People with more
affect dietary intake.

social network should an individual's 
social contacts (especially when these 

involve ritual godparerithood) would
 

social occasions where meat, fruit and 
other valued foods
 

be included in more bility measures 
Thus we hypothesize a relationship between socia 

are consumed. to dewnstrato.
that would take repeated measurements 

and nutrient intake 
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!ealth Status A s5sssent PIl
Nutritiull ;r.d 

been deMiRnated for evaluation within the category

An array of parameters have 

parameters may be classified.as clinical,
of ,'nutritiu. and health status." These 

episodes", these 
anthropometric and biochemical- Except for information on "illness 

3 months.
will be made by the clinic physician once every

measurements 
Clinical MeaE::ements
 

In -the context of this research, clinical data includes medical 
history, physical 

adsessment and illness erisode 
documentation. 

starting point for ongoing medical
 
The medical history is intended to serve as a 


be as cumpletc as pou:ible. This record will include:
 evaluation and must 

childhood 
clnlic visit frequency and reasons, 

hospitalizations, chronicaccidents,acute illnesses,seriousother knowndiseases, if applicable,
age of menar,.be, thelarche 

diseases: immunizations# 
ol and tobacco, food 

drugs or remedies including alr 
use of .eview of systems with 

or allergic manifeitationstintolerance andGI,and vi:.ion, respiratory,horingemphasis onspecial 
thorough physical oxamination including vital 

jjplieaGU systems. 

imle- in
,,ephysical assessmenlt 

oigns considered to be of value 
care-u search rordinical

sicn and a as present or absent. (23)(23) Signs will be graded
nutritional assessment. incisors. (27)of maxLlaryfor linear lhypoplasiaexaminedTeeth will be 

will be graded. (28).size of childrenTonsillar 
will ask about 

24 huur recall thu "dietary intake technician" 
At the time of the 

two weeks preceding the visit, using 
a standardized 

'illness episodes" during the 


The forw-t will be an abbreviated version of the 
method developed
 

protocol. (29). related to
 health problems known to be 
|w directed to 
by Fahrega (29). Focus will 

- 33), respiratory disease, urinary tract
 including diarrhea ( 30 
nutritional status, 
 Diagnostic efforts will be minimal
 
and other infectious processes (35).
infections (34) to have an on-going record of
 The objective is
the research project.
in this phase of 

by respondents.
as percelvcdmorbidity experience. 

MeasurementS
Anthropotetric 

the effects of a number of factors, including 
both
 

Anth'opomt~tric data reflect 

(23). Anthropometric parameters have 

been selected
 
iliflucnces
Renetic and environmental 

correlate well with other indicators of 
nutritional status.
 

that are known to 


Anthropometric data will be analyzed with a program designed to 
calculate meaningful
 

body fat, lean body mass, weight for age, weight 
for
 

composite parameters such as 


height squared. etc. Distributions in the sample 
will be compared with Mexican National
 

the schedule for anthropometric measurements.
 (26) Tmble 111,hti wStandirdu. 
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TIT. SCHEDUI OF ANTHROPOMETRIC MEASLREMENTS
 TABLE 


Frequency
Measurement 
_erou 


Once, within
 
Birthweight 48 hours
Newborn Lengt 


Head Circumference
 

Every Month
 
Weight


First Year 

Length


(0 - 12 mos.) 
 " "
 Read Circuference 


Four Times Per Year
 Weight
.,.cond Year 

Length


(13 - 24 mos.) 

Head Circumference " 

Arm Circumference
 
skin Folds (7 sites)
 

Vro4. j Times per Year 
-Weight
Ages 3 - adult 
Length 
Arm Circumference 
Head Circumference
 
Skin Folds (U sites)
 

Pregnancy and Laction: see Substudy 
D.
 

Biochemical McasuremctLs 
legion, however, 

Biochemical parameters that may 
be altered by nutritional state 

are 

unly the most pertinent and sensitive have been chosen for Inclusion in this phase 
of
 

hemoglobin, hematocrit, serum 
transferrin (35-38), albumin 

(38,38),
 

.he study. They are: 


folate (41,42), urine creatinine and 
hydroxyproline, stool sample 

(ova and parasites)
 

and hair roots (44).
 

Serum transferrin levels are significantly 
depressed in severe malnutrition
 

withintermediateLevels are 
(36) and correlate w£ih response to 

therapy (37). 
reactivity to common

well with cutaneouscorrelatemoderate malnutrition and 

antigens (38).
 

severe malnutrition,
alnuitn may be sig ificantly lower with

Serum 
falls into the low-normal range with

(36), andparticularly kwashiorkor 
(38). Serum transferrin levels are likely to be more 

moderate malnutrition 
field using commercially produced 

sensitiTS and may be determined rapidly in the 
be !.jcluded as 

owver, serum albWnmin deterrination 
will 

lenunoplates (., 
a crosscheck.
 

oerum folate has ben included as a measurement because folate may 

variable during subsequent immunocompetenco 
a role as a confoundlngplaJ 
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studies (10, 41) that have boon proposed in Phase III or the study 
design. 

Urinary hydroxyproline and creatinine will be determined in 3-hour 
fasted samples since hydroxyproline/creatinine and creatinine/height ratios 
have been shovn to be good estimators of loan body mass (42). 

Hair roots will be obtained and quantified for percent anagen and
 
telogen phase roots, as well as, mean anogen phase bulb diameter. Mean
 
bulb diameter has been shoin to be a more sensitive indicator of protein
 
status than serum albwain (43, 44, 45). 

Analyses of the above parameters will be performed, in part, at the
 
clinic-research site which wiii be situated in San Juan Epatlan, while
 
others will be performed in Mexico City at the INN.
 

TABLE IV. SCHEDULE OF BIOCHEMICAL ASSESSMENT
 

Frequency
Measurement 


2 1 year
Itemollobin 


2 1 yearIlematocrit 


. X year
Albumin 


I X yearIransferrin 
I X yeara 

Folate (on whole RC) 

I X year
8 12 , Riboflavin, Pyridoxlne
Thiamine
 

I X year
Iron, Zinc, Copper 


I X year
Urine Creatinine 


I X yearUrine lydroxyproline 

2 X year
Fecal Parasites 


1 X yearflair Roots 

a Will also be measured 4 times in samples drawn for immaocompetence a 
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PHASE III. SUBSTUDIES OF FUNCTIONAL CATEGORIES
 

This phase of the research program is intended to generate the type of in

depth data required to examine hypotheses concerning intervening mechanisms.
 

Because of the bulk of data required, as well as considerations of expense,
 

time constraints and most importantly, intrusion on people's lives, this phase
 

will be organized as a series of substudies on smaller samples.
 

The three substudies on disease, activity and cognition will be carried
 

out on parallel samples of 60 households, selected to contain the full range
 

of variation inenergy intake. Itshould be noted that by the time the sub

studies begin, we will have careful, quantitative measurements of household
 
The sampling procedure for the reproductive substudy and
members' intakes. 


the procedures for social competence assessment will be described in their
 

respective sections.
 

A. Substudy of Disease and Intake.
 

The main thrust of the disease substudy will be to ascertain the presence
 

or absence of threshold effects when parameters known to be abnormal insevere
 

malnutrition are studied inthe setting of mild to moderate malnutrition (112).
 

Food measurements will continue uninterrupted through this substudy intake, as
 

previously delineated, without alteration of frequency of measurement or tech

niques employed.
 

includes a historical inquiry andThe physician's assessment component 
Careful recording of sympphysical examination repeated every three months. 


tom severity, duration and impact on function will yield improved definition
 
This inquiry will be inmuch
of group differences inperception of diseases. 


greater depth than those that are ongoing from Phase IIInother households.
 

Particular eniphasis will be placed on careful elicitation of symptoms known to
 

to nutritional status, such as diarrhea and dysentery (30.31,32,33),be related 
respiratory disease, urinary tract infections (34), and other infections pro

cesses (32). Diagnostic efforts will include, when indicated: 1)sputum cul

ture for pathogens; 2) stain for acid-fast bacilli: 3) throat culture; 4) urine 
culture. 5) stool specimens for ova and parasites; 6)wound infection culture;
 

or, 7) any other procedure deemed warranted. Ifdysentery issuspected, stools
 

will be obtained and held ingram-negative broth, then transported to INN for
 

enteric pathogen isolation. Shigella isvery prevalent in this community, thus
 

sanitation, fecal contamination, and household spread will be scrutinized.
 
Seriously ill individuals will receive appropriate available therapy.
 

Physical exaninations performed every 3 months will include anthroponetric 
thorough search for clinical signs
measurements as previously dcscribed, and a 


(23). Signs will be graded as present or absent.related to nutritional status 
Hair will be obtained and grad-
Tonsillar size of children will be graded (28). 


ed for bulb struphy and ditmeter (44). Inthe households in the substudy, the
 

clinical assessment will be performed by the project physician, rather than the
 
nurse practitioner.
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TAZLE i. I j-Cw-PETENiCE TESTS 

Test Sample Method 	 Remarks
 

(C') Secretory IgA Saliva (? and Radial irunodiffuslon We will also estimate
 
Tears) kRadioinnunoassay to be lysozyme on the same
 

developed). sample for our interest.
 

(C') Complement assays Plasma/serum Laser nepielometry.
 
(Opsonic activity. (0.3 ml) Rocket electrophoresis.
 
C3. Factor B) Phagocytosis of particles.
 

(C') Transferrin 	 Plasma/serum Laser nephelometry. 
(0.1 1) 

(C') CRP Plasma/serum Laser nephelometry. 	 May be a good Indicator 
of associated Infection. 

(i*) Bactericidal 
capacity of 
neutrophils 

Blood (5 ml) Number of viable intra
cellular bacteria esti
mated by surface coloty 
count on agar. 

(1P) T Lrvphocytes Blood (3 al) Rosette formation with 
sheep red blood cells. 

(C) Leukocyte TdT Blood ( Radioassay. Cells can be 
separated and kept frozen 
until estimation, 

New test. Is increased in 
PEN. Probably it is not 
altered by infection. 

(C) RNAses ? ) DBuffy coat-cells can be 
kept frozen until esti-
mation. 

This is still experimental. 
However. preliminary data 
suggest that it may distin
guish wasting from stunting. 

(N) Cutaneous-delayed 
hypersensitivity 

Intradermal injection In field clinic. Requires 
reading after 48-72 hours. 

C - Cambridge M = Mexico City/Field Clinic 

(C*) These tests can 
pinch blood. 

be done at frequent intervals (3 months) and require only saliva, tears or finger 

(M*) These tests require venous blood samples and could be done in older children and adults, perhaps 
orce or twice a year. 



(cont.)
Substudies of Functional Categories 


Intake (cont.)
Disease and 


Table V indicates the tests of 
immunocompetence to be used, 

and tte sample
 
individu-


Saliva and finger prick samples 
will be taken from all 


sizes required. 

als in the 60 families of this 

substudy once every three months 
for one year.
 

Since a deficiency of 

Venous sanples will be drawn only once during the year. 
forand folate) may affect tests 

zinc, vitamin B12,
several nutrients (iron, 
immunocompetence, analyses for 

these nutrients in serum will 
be perforrmed con

currently using ncicrotechniques.
 

sigA levels in saliva are lower 
in both infect-


Secretory immunoglobulin 
(53) and response to immunizing
 

ed and noninfected children 
with severe PCi 

Secretions will be ob

doses of virus particles is
markedly diminished (47). 


immunodiffusion (54) with the hope of detecting
 
tained and assayed by radial 


a t 'eshold for this phenomenon.
 

'Severe malnutrition is known to be 
associated with depressed levels 

of
 

certain components of compleent 
(48) and with dimunution of 

total hemolytic
 
By
 

complement activity (28,48); 
the deficit worsens with infection to 

(49). 

moderate 

C3, and factor B, effects of mild 
measuring opsonic activity, $erum opsonic funcbe elucidated. 

on the complement system may
malnutrition 
tion has been reported to be depressed when serum concentrations 

in the assay
 

This result was obtained from 
a pooled group
 

are five percent or less (61). 
The properdin pathway
 

of severely and moderately malnourished 
individuals. 


feedback amplification and bypass 
system for
 

aof complement activation is 

Factor B is a cornerstone of 

this system (62) and is
 

the classical pathway. 


a logical starting point for 
unravelling tho effects of nutritional 

adequacy
 

on the properdin system.
 

an acute phase reactant which is 
known to bind to 

C-reactive protein is severely malnourished individu
(55) and is commonly elevated in 

T-lymphocytes 
Children with severe malnutrition 

are known to exhibit shifts
 
als (56,57). 


iymphocyte subpopulations, specifically 
a relative paucity of E-rosettilng
 

in Leukocyte
increase in null cells (60). 


T-lyniphocytes and a proportional 


terminal deoxynucleotidyl transferase is increased in malnutrition, 
and is
 

probably not altered by the presence 
of infection.
 

The competence of the cell-mediated immune response 
is reflected by skin 

common antigens and to DNCB following 
sensitization. Reactivity
 

reactivity to 
in folate deficiency (41,42), iron deficiency (58),
 

is negligible or subnormal 
 Furthermore, reactivity may be
 
and protein-energy ,ainutrition (28,38.59). in the case of mild 

intermediate responsiveness 
to 

graded and may demownstrate 

moderate malnutrition (28,38).
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betvoen malnutrition, environment
Investigators have .;ul, Cestd a link 

(FOp 81). In addition to possible direct 
and social-cognitive develol.:ent 

malnutrition may
effects on growth pfttl'rns and the central nervous system, 

relationship between the 
undor.-Ane the clstablishLicnt and mainturance of a 

child, his caregivers and his environment. The malnourished child, by virtue 

stimulating behaviors from 
of his lesser re,ponsivity may elicit less his 

attention
Altliough nost Investications have focused on the child,

caregivers. 
sui:gtstcd b.c.cause of a) reciprocal child-adult 

A ]C-5anto thO ir iS 
potential continuatlon of low-intake related effects 

relationships, b) the 
on nutrition-cognition interactions

into adultluod and c) t1u limited research 

as a lifespan problem (82).
 

this hAve been 3hown to be affected by
The areas selected for substudy 

These include auditory acuitytind growth retardation.sever6 malnutrition 
88); information

(83, 84, 85); vi:.ual ac ity (86, 8'); exploratory behavior (80, 
(89, 90), language development (91) and family

seekli',: (89, 90); wenory 
inter, .tion patterns (80, 88). 

Th criteria for selecting instruments for the cognitive substudy ares 

picture of intellectual functioning
1) to per:rit the formulation of a life-pan 

and 2) to select instruments thatother known corminities,and coupariun with 
All instru

are known to be vensitive to nutritional and environment effects. 


wents will Le extensively pilot tested for adaptability and replaced, modified
 

Specific research instruments
In relation to local conditions.or expamd,-d 
careful assessment 

are listed here as tentative, subject to of 
a!J tec)L'4que.-
the field context. 

It shjuld be rioted that the observations and measurements on neonates, 

carried out for al of the offspring of the
infants and "t-oddii" will be 

stu(y, described below, and will therefore, over time,
womt.-i in the rel.rohAtctive 


lurtLcr saJ:ple thAn the 60 houseluIdS in the cognitive study.

involve a 

in the 60 households in the cognitive
Infants and young children already present 


that we describe the picture of

nubit -dy siu:.ple will also be mallured so can 

cognitive functioning for entire households. 
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Functi-qnset 

1. 	 Auditory Acuity
 
Auditory habituation with "pure tonesa (83) infants
 
Standard audiological exam ohildren/adults
 

2. Visual Acuity 
Visual habituation task Wants
 
Visual acuity task designed with mlturalll
 

meaningful stimuli 	 ohidren/aduits 

3. 	 Attention
 
Novel object eyploration task (92) infant
 
Visual habituation tasks (93) wnfant
 
Auditory habituation tasks (83) Ifant
 

Tasks to test vigilance# attention span 
and incidental learning (94, 95p 96, 97) abildren/.dults 

A. Memory 
Visual memory paradigm (98) Infants 

. Digit test, brief story reca., object recall (99 103) obildren/adulta 

50 Lrception
Reorganization of ambiguous figure (100) older abildren/
Visual illusions (101,105) adults 

6. Coguitive Style
 
Field dependence/independence (102,104) oldercdhuiren/adult
 
Reflectivity/impulsivity (102) older children/adul
 

7. Psychomotor Ablities 
Xeaures of speed and accuracy (106) older children/adul 

8. Language Development
 
Analysis of audiotapea collected in naturalhstAe 

and test situations all ages 

,. Development Assessment 
Brazelton Neonatal Scale 48 hours after bin: 
Geaell pro-sool. 
Bender-Gestalt and WISC-R (adapted for 

use with Mexican respondents) older .children 

10. Classical Aging Pattern 	 4dulte 

The literature on intellectual functioning in adulthood and old age has 
been summarized by Botwinick (107) who noted that the verbal scales of the -" 

Wechaler Adult Intelligence Scale (WAIS) and mwrkers of crystallized intelligence 
tend to remain stable from young adulthood to old age while the performance 
scales of the WAIS aisd markers of fluid intelligence tend to decline. Tbe
 
replicability of this pattern, as well as the ages of onset, will be studied
 
vith culturally adaptable measures of: a) indices of the WAIS verbal scale
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of abstract thinking) which has bon 
vocabulary and similarities (a measure 	

tnis nro In a langitudinnl study nnd overshown to both improve nnd decline 
two indices of the WAIS 

may be sunsitive to nutritional effects (108); (b) 
(c) one index 

picture coz-p1#.P"'l and picture arrangement;
performance scale, 

index
of crystallized intelligence, verbal comprehension (109); and (d) one 

of fluid intelligence, induction (109, 110). 

a number of processes will be examined. 
From naturalistic observations 

of mother-infant feeding interactions, floor play# 
For example, observations 

time sample unit procedures
recorded with standardizedpeer interactions, 

aspects of social interaction. These 
will be used to describe significant 

such as the Infant Temperament Scales
 
observations and various rating scale* 


be used to assess varion2 dinensionsChecklist willand Behavioral Problem 
as activity level, apathy, impulsivitys emotionality, agressivity,

such styles.
hyperactivity, temperament, coping skills and interaction 

and verbal involvement, restrictionof emotionalfor home assessmentProtocols 
the environment, provisiontho orjanization of bome

and punishuent by parents, 
play materials, and opportunities for variety in daily

of age-appropriate (111) and have
for Mexican comrrunities by Craviotomodifiedroutine have been A supplement assesses
 

effectively discrirminated homes of malnourished 
children. 


coping strategies derived from the literaturethe p rents' disciplinary and 
of theas an additional measure 

on lc.'rned helplessness. These will be used 
and family involvement available in the child's 

degree of stimulation provided 


learning environment.
 

testing time for infants is estimated to be two hours. 
The total formal 


The total formal testing time for school-age children is qstimated to be four
 
be toestimated to three

formal testing time for adults is 	
behours. The total 

four lours. To avoid fatigue effects, formal testing seisions would 


into shorter sessions. The estimated time in naturalistic obser
divided 

to ten hours depending upon the observation 
vations per subject is five 
situation and age of the subject.
 

Prforance SubstudC. WokcqI&Ynd 

This sub~itudy is an intensive investigation of human physical 	actions 
Parametersnutrient intake.

and their relationship to nutritional status and 
(what people do) 2) performance (what

include: activityto bu studied 1) 
their activity) 3) physiologic and physical function 

people accomplish by 

costs of activity and prmdiction of performance


(energy and psychologic and 
level.) and ) gross morphology (as related to efficiency of activity 


nutritional status may be considered both an antecedent
 
performance.) Clearly, 


of these parameters. Of critical concern is how the
 
and a consequence 	 a household'b ability
capacity of individuals to perform activities influences 


to ga-in access to nutritional resources.
 

continue for individualsand dietary intake ssessMent willNutritional status 
this sub3tudy as described in Phase 11. Anthropometric measurements reflect 

of 
intakes provide information 

long-term nutritional experience, whereas dietary 

about present dietary adequacy. This distinction is necessary for the analysis 

planned in this substudy. 
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Diring Phso II, th(! t.chnicnl aide records an activity profile on each 
houscho]d menhor evryrMnrr inonths. Thcoc records will continue for all hous@

holds throughout the projuct, however in PhAse III a stratified subsample 

1 be chusen and ntudied more intensively. Fifty families (hereinafter 

oted the "exercise subsanple") will be selected and data will be collected 

i) resting metabolic rate 2) respiratory quotient 3) work capacity 

.) fitess 5) work performance 6) plyical activity and 7) total daily 

energy expenditure. Certain restrictions will be adhered to, namely: children 

under 5 yenrs old will not perform treadmill tests, and pregnant or sick 

Individuals will not be exercised to maximum oxygen uptake. 

The exercise subsample will be studied in two locations. The measurements 

of metabolic rate, respiratory quotient, work capacity, fitness and measure

ments of work performance will be performed in an "exercise laboratory," 

namely a room in the field clinic which contains a treadmill, 02 and CO2 
analyzer etc. and in which temperature can be somewhat controlled. The physician 

will be on hand at all times during these tests. In contrast, the caloric 
total daily energy expenditure#cost of performing set tasks, and the estimates of 

will be made outside of the laborator7. Each measurement to be performed is 

discussed briefly below. 

R3' ._1etabrli,R* (RXR) This measurement will be obtained after allowing 

each a bJect to rest in a horizontal position, in a thermoneutral room, for 

30 MiL .tes. This will be standard procedure before any treadmill exercise is 

undertaken. This measurement will be nearly BMR, but we anticipate that true 

BMR cannot be obtained using a mouth-piece respiratory valve, and that the 

environment may vary from therroneutral. 

R=1rat~a___oie t (Respiratory exchange ratio, R) will be assessed from the 

002 /0 2 ratio diuring RNR measurements. The ratio of CO2 to 0 2 (R) at rest, and 

at each exercise intensity on the treadmill, will be used to calculate the 

correct value for converting 02 consumption to kcal energy expenditure. This 

factor needs to be thoroughly evaluated in malnourished individuals since R may 

be altered in those adjusted to low energy intakes. 

In a subsanple of individuala representing a range of caloric intakes, the 

change in R in response to a standard, typical meal will be determined. This 

information will be used, I) to examine the long-term effect of nutritional 
status on response to a metabolic load, and ii) to determine the point at 

which j%returns to baseline values after a meal. V02 max measurements cam 
therefore be avoided during the response period. 

_grCj~ it1 is a measurement of the individuals physiological ability to 
perform work. It is dependent on lean body mass, muscle mass and oxygen trans

port capacity. Lean body and muscle mas will be assessed by anthropometric 

measurements,. and urinary creatinine excretion. Work capacity is usually 

def?,ed as maximal oxygen consumption (VO2 mAx), which is determinod as the 
maxi.um rate of oxygen uptake (I. rin. kg -1) that can be induced by exercise. 
This will be deternined by measuring oxygen consumption during 3 minute intervals 

at increasing exercise intensities on a treadmill (113). The details of this 
method and precautions to be taken, have been described by Aatrand (114). A 

treadmil will be used in preference to a bicycle ergometer since it is easier to 
reach (Nt) ,tax) on this apperatus. Body weight affects working capacity on both2 

te trtdimtill, and bicycle ergometer (-15). Data wvi be expressed on a body weight 
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EApIred mix s:mpnles will be collect-ed and the 0 and CO2 content will 

be mee:ured rnpidly and siirmult nously by an 02/CO2 unalyzer, using reference 

standard gas mixtures. 

During the treadmil-l teats, the heartrate, akin temperatures and pulmonary 
a Medilog.excursion will be monitored using 

\O maxp
Blood lactate concentration (finger prick) also plateaus ncar 
has been reaches (116).confir.-atory maxis a 

to observe lactate accumulation during work relative
good indirect, mensure that V02 

It would also be of intcrest 
to tha degree of caloric undernutrition. The subject's rating of perceived 

exertion at the end of each exercise stage will also be determined (114). 

This will be estimated from the regression of oxygen uptake
Pvsc1 Fitness 

(vo 2 ) on heart rate. (VO at FR 150 beats/min and Fli at V02 1.5 1/mm for each 

subject will be predicted. 

A battery of tests will be used to assess work performance.
Per_o_-nsa 
They represent varying degrees oC cognitive versus psychomotor performance,

_ork 

measures of speed as well as accuracy, and both self-paced andthey provide 
tasks represented.experitnenter paced are 

!^,r example strength endurance and recovery may be measured using a hand 
found sensitive to effects ofgrip r namometer. This task has been to be 

and may also be sensitive to marginal nutritionaloccupational exposure to lead 
of muscle mass crossadequacy. Data from this test will be expressed in terms 

well as bDody weight (117).sectional area as 

we propose to measure i) tremor as asse'ssed by countingIn addition, 
edges of a 1/4 inch "contact hole" 

contacts of a 1/8 inch stylus with the 
in wlch the subject has inserted the stylus. 2) Eye-hand coordination as 

to insert a stylus sequentially into a mazemeasured by the subjects ability 
of receptor boles. 3) Serial reaction time as measured by the subjects ability 

attention. 4) Digit-span test administered in theto maintain concentrated 

standard format and 5) Dual-task performance test wherein subjects are
 

tasks number three and four above concurrently. It is
required to perform 
hoped that this battery will be sensitive to work performance alterations 

resulting from margin"l nutritional adequacy. 

rJZLjc :LqAsvtiA is defined as the type and amount of work (energy expenditure) 
time. We will measure plyaical activityperfored during defined periods of 

by an observation method and by use of an aLtometer. 
0b~erl b This will provide information on the type of
 

activities pursued (obligatory and discretionary) and the time
 

spent in each activity. As previously described, each member of
 

all households in the sample will be observed throughout the waking 

bours by the technical aide assigned to that household. These 

be on days the everyobservations wil made different of week, 

been classified previously
4 months for 3 years. Tasks will h&ve 


major categories based on the Ethnographic Reconnaissance
into 
(Phase 1). Data on the amour.t of tino spent in social interzctions 

will also be obtsined during tbese observations. 
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windingi.s fn nUtOatiCallYThis InstrumentUse Q.JAtQSjeter 	 removed.hns been . cAPO mechinism 

vrrit w.rtch from which thc 

the movement.

and also the intensity of 

It records movement interferencearc minimalof injtruriattThe advxtnt:ig 
u s this 	

subject, and inexpensiveness. 
with the life and activity of the 

Each actometer will be calibrated 
using a treadmill (118).
 

to the ankle, an
 was attachedwhoro actometCrIn an experimient an 	
speed (1-15

was found between treadmill
correlationexcellent 	 of recordingThis method 

hour - I.) and 	actomotor readings.km 	 children, where it is 
especially useful for 

activity will be 	 being performed,arewhich activities
less important to know 	

It has been slovn that 
total daily 	activity.

than to record 	
pupils assessed by observation 

of kindergartenthe activity 	 from that 
was not significantly differcnt 

at 2 minute 	 intervals 
propose to validate
 

an ankle actometer (119). We 

assessed by 	 with direct observations.correlation 
actometer activity data by 	

for allcan be estinated 
ma Jgn_td D iyf 9_vE S d t%=_ This 

spent in various activity
thethe sample from amount of time 	

Theindivl:uals 	in 
the epergy cost of each activity. a day, multiplied by 	

\)2 for tasks:ategories during 	 from the averagederivedeach activity will be 
energy. cost 	of 

The method of obtaining activity records 
subsample subjects. 	 by askingperfol -ied by the 	

cost of each activity will be obtained 
Thehas b( -n described. energy 

field, using methods described by Viteri 
in thethese taskssubjects to 	perform 

as much as possible and the subjects 
(120). Tasks will be standardized 	 collectedair will beet al 	

for 15-20 rdnutes. Sainples of expired 
will perform them 	 the

through a respiratory mask during 
in a ofranyi4lichaelis respirometer 

air will be transferred rapidly to oiled 
task. Eypired

lest 10 minutes of the 
to the field laboratory, where 02 

syringes or 	tonometers for transportation energetic
bour.. For 	 those activities where 

and swill be anolyzed within 4 
from the difficulty of that task 

this will be estimated 
cost is not 	measured, 
relative to 	a tested activity.
 

the work
of households selected for 

in the subsampleFor the individuals 	 obtained morewill beenergy expendituretotal daily
capacity measurements, 	 previotsly mentioned, 

A rOf_ (121). As 
a S2LYU 1q itLo 

accurately by using 	 were also attached to a heart 
max was determined

those subjects in whom VO2 
Therefore, the regression of VO against 

this procedure.rate monitor during 	 Individual calibi-ation 

heart rate has already been 
obtained for each individual. 

of estimatingreliabilityimproves the 
in this way 	 considerably

of the monitors 	 that the IndividcalrealizeWhile wefrom heart rate. 	 thatenergy expenditure 	 we anticipate
at high levels of activity

lines &re not lirearregression 	 in our sample. When they 
will occur infrequently


these activity intenslities participation in
 
will be based on minutes of observed 

occur, estliAtes 
activity.do 	

by energy cost of the 
the activity rultiplied 

documented.Juan Epatlan l not
of women In _'%LAcompetenceThe reproductive 	 that is characterized by

(30 Y)is a neighlxring village
However, Tezonteopan 	 researchsubject of extensive reproductive

and has been the a similar ecology 
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we
the principal investigatorskIZ41.
the past 10 years by one offor of tho'o two villncos will be 
chiractcristicsthe ruproductivoexvect tblit as an

findings of the Tezonteopan study
Lre zuirinarizing the3l,ULLr s;o we 

of w4it we may expect to find in Epatlnn.
indication 

of 15.5 yearsat menarchean average ao
The women of Tezonteopan have total 

at first pregnancy is 15-16 years; 
lnf( at zenopauso of 40.4 years; age 

2.79 kg. In 
weieht gain in pregnancy averages 

4.8 kg. and birth weights are 

past the avernge number of prennncies 
was 8.8 and deliveries 7.9p
 

the recent 423 ml at 2 weekspMilk volume was 
but only 4.8 children reached adulthood. 


at 56 weeks and 350 ml at 78
 
51.0 ml at 16 weeks, 444 ml 

577 m. at S weeks, with greatestlower in those women
milk volumes wereTotalweeks of lactation. and whose infants showeddead offspring,

weight deficit, Idhhest parity, more 
The diots of the infant would therefore appear to be 

the lowest weight gains. Supplementary
months onward, until the age of 2 years. 
most deficient from 3 to 4 

of very smallaround 8 months, and consists
is introducedfeeding of infants 

given only on demand. During
broth, which is 

amounts of tortilla and bean 
.11 of vegetable50.1 gm protein/day,

the women consume 1950 kca3l ad
lactation 

origin. Severe malnutrition was not found 

in these women, who continue to
 

help with agricultural tasks throughoutdomestic duties and
perform their 'heavy 

continues for 18 to 24 months until
 
pregn-ncy and lactation. Lactation usually 


noticeable.
a new pregnancy becomes 

women in
it is clear that the diet of many

foregoing informationrom the 
to support optimal performance during
to be insufficientEpatlan is likely 

pregnancy and the extensive period of lactation.
 

gaps relating to pregnancy and, lactation have be 
The important research 

Intake and Reproductive Competence 
clearly described in the Workshop on Nutrient 

place heavy emphasis in data gathering on 
In this project we want to(125). 


the role of r.ternal body composition 
(prepregnancy, during pregnancy and 

lactation) on pregnancy outcome, 
and the quality, quantity, pattern 

and duration
 

a marginally
issue of critical concern is the extent 

to which 
An 


malnourished woman can adequately breast 
feed her infant and
of lactation. with what further 

drain on hir nutrient reserves. Careful examination will be made of the 
factors
 

and
namely dietary intake, maternal activity 

that affect bxody composition, 
An important emphasis is also 

and milk volume and composition.metabolic rate, 


placed on tlhe role of mother-infant interaction 
in relationship to milk
 

prodution.
 

the method of sample selection in the 
three substudies
 

In contrast to 

used to produce a sm&l 

described above (in which stratified random sampling is 
in the commuilty 

uartple that repre!ents the range of variation of nutrient intake 
of the range), the sampleupper and lower ends

with adequate nunbers at the 


for th1s study will be constituted as follows:
 

II, - wozen in the 003 household 
-

will be selected as members of the 

the basis of reprodiictive
sample who beicome pregnant 

We have esCimated on
reproductive subnarple. 
4uwomen will be identiLfed 

patterns in Tezonteopanp that approximately 
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over a onc-yeur poriod. Thene womren will then be followed through 

pregnncy and lactation, A description 
of data to be collected is as follows. 

a.) nr. : Since all the subjects in this subsample 
will be chosen from the f.e household sample the following 

information will have been collected in Phase II. Age 
at menarche, current age, weight, height, dietary data, 
anthropometrics, health and obstetrical history, and 
seociocultural data. 

) !reancy:
 

(1) Changes in tjhninebehav1: Appetito_, food preferences,
 

pica, beliefs about appropriate diet and weight gain,
 

aausea, expectations and advice of spouse and ether
 

significant persons about wei;ht gain 24 hr. recall.
 

(2) 	 t c4:1s willinclude these 

found to change most during pregnancy such as" 
weight, limb circumference, skinfold thilcuess at 

& 	 triceps, biceps, auprailiac crest, mid thigh,
 

' . IrsPubscapula, costal. A subsample of womenwi
 
be transported to Mexico City for 4K ,measurements 
(whole body crystal counter) at INN.
 

W11 be to reflect(3) 	31echtalcal Maxir talU chosen 
current nutritional status and physiological changes; 
for example, 24 hr. urine samples will be analyzed for 

areatinl , urea, and nitrogen. Blood samplea will be 

analyzed for hemoglobln, hematocrit, folic aeid, etc. 

(4) ar Rat Mcamnremcnts: lair root samples will be 

examined for anagen atrop*y since ue haye found mea 
ba1l diameter to be a good predictor of birth weight 
outee La Guatemalan women (126). 

(5) MicAl Exainaatiaok Prenatal care exam, morblidity, 

medical diagnosis (pre-eclampsia, a'ruptle placentae, 
etc.).
 

(') 	 AtvitX JsAMu wAm, t Activity wiLl be obeerved for 

1-day period by trained observers; 2-day actometer and 
SAM! measureents, basal metabello rate, resting meta-

Uelie rate, ener expenditure for selected aetivites 

(DI respiroxneter) will be done on this popalatien la 

order to stanardize keart rate monitor (SMI) measure
meats. 

Measurvaent for (l)-(6), except one and two-day "field" observationi, 
will be obtained Juring visits to the clinic-research facility, scheduled at 
tvo-mnth intervals starting at approximately the sixth to eighth week of 
pregnaney. 
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c) 	 A&PartlriUons Infants are delivered at home by midwives. 
Aftor delivery the nurse practitioner will records pregnancy 
complications, apgar scoresp birth weight and length and# 
if possible given cultural expectationa, the placenta will 
be weigbed and frozen prior to analysis for protein, DNA 
and gross histology (127). Cord blood will be obtained 
and analyzed for IgA and Ig (128). Since maternal IgA and 
Ig cannot pass the placenta (unlike IgO) their presence in 
fetal blood are indications of fetal synthesis and therefore 
can be used as a sign of in utero infection. 

Besearch Protocol for Lactation Study 

All women who became part of the *pregnancy studyO 
will continue to be studied at 2 month intervals throughout the period of 
lactation (approximately 18-24 months). The data colloction protocols i.e., 
measurements and instruments) will be the same as those that were employed 
throughout the "pregnancy study.* The following additions will be added in 
the 	"lactation study.'
 

43 Wours Postartu At this tim the Braselton and Dubovits 
(gestational age) examinations (129) vil be performed by a 
certified Draselton examiner. In addition, the following 
data will be collecteds 24 hr. recall, maternal weight, 
anthrpomtric measurements# and pbyical examination 
(by nurse practitioner); Infant anthropometric measure
mentos, including length# weight, blacromial diameter# 
circumference at thorax$ head, arm and thigh, lso of 
the inferior segent, and if possible skinfold measure
ments at biceps, triceps, subsecapula, and suprailiac. 
Skinfold calipers will be left on the Infant for 60 sec. 
to minimise the effects of edema (130). A colostrum sample 
will also be obtained at this time. 

b) 2 Day. PostoartuU Infant and maternal p @Lcal examinations
 
including anthropoetrics (mnrse practitioner), repeat
 

, Iraselton exam (certified Draselton exanor),#/ hr. recall,
 

In addition to modifloations (a) and (b) data wil also be collected 
throughout the study about the amounts and types of Aunlimental fodA 
consumed by the Infants as reported b7 the mother. The validityof this data 
will be croueheakad by the 'activity field yorkerN during her 1-day 
activity observations (see Pasuanev 16)). A further cross-check will be 
available for a subsample (HalW) of these Infants vho will participate in 
the *milk volume' substudy. 

Research Protocol Cor the Milk Volume and CoQpsition Study 

4ilk analyses will be performed to assess the importance of current maternal 
nutrient intakep and maternal body coopositlon, on milk volume and quality. 
Malnutrition has been reported to 'suse a significant decrease in milk volume, 
no change in total protein or lactose, changes in fatty acid composition (to a 
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A few women in this 
and an icrcase in lactoferrin (131). be(lepot rat pattern) These women will not 

recuon are bginning to use _-
excluded fro study, and tho effct of these agents on milk composition and 

will be noted.volume 
of breastailk producedand compositionvolume

This study will quantify the 
chosen from the lactation 

for this study will be 
during lactation. Subjects by as ignment of every 

The selection criteria will be 
"ample described above. have been obtained. 

study until fifteen subjectsthisother live birth to 

wili be patterned after 
to quantify milk volume 

lkV_lQDe: The method used The method involves 
(132) in Tozontoopan.

ei ployed by Chavez at al infantthnt a non-oscillatingfeeding onafter each 
weighing the infant before and 

this way over a 48-hr period at
 
mcasured 
 in 

scale. Milk voluno will be 
tb, cessation of lactationuntileach 8 weeks thereaffterand2 weeks, 8 weeks, 

(18-24 mo)
and milk every
hours postpartum)

Samples of colostrum (at 48 
will be obtained

volume determinations)(but not during
2 months during lctationl paid to desi-nilngAttention will be 

by a manual breast pump.
by hand or 

Milk will be analyzed for total lipid, 
sampiling protocols. and nonappropriate dry solide,,total

fatty acids, osmolarity,
steroli choesterolt (134), lactoferrin(333), tranuferrinlactalbauinprotmin nitroeen, lactose, and amino acids.

secretorY IgA (137) 
(135), zinc-binding protein (136), 
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',O-CIAL COMI -'NCE AiSS 

This aspect of the research prolram will involve all households in the 

study population rather t.an a selected subox-.ple. From a Western cultural 

perspective a number of "social compotence indicators" are already measured 

in the "independent" and "outcome" variables. That is, it could be arjued 

that getting enough food to satisfy p0sioloeic requiroments or maintaining 

i anitary conditions in the home, with reduced infectious disease in fcrzdly 

members, are indicators of social competence. 

On the other hand, all groups have locally-defined norms of valued social 
behavior, which may only partially coincide with such behavioral measures. 
Therefore, social competence cast be defined in locally-moaningful units of 

behavior and evaluation.
 

The identification and meamrement 	of culturally-meaningful "social 
several# related research operations,competence" will be carried out through 

based on the following principles:
 

a.) 	Vata should include both direct behavioral observations and 
* Indirect *clinical" or *panel' assessments. 

b. 	 Locally relevant and meaningful units of observation and
 
analysis should be used.
 

e 	 Proceduas of randomization, Inter-rater reliability checks,
 
and other standard safeguards must be employed to preserve
 
data from *observer contamination.* (11)
 

First, a small sample of key informants (ea. 5 women and 5 men) will 
be selected to represent different social groups within the community. These 
people will be interviewed with semi-structured schedules to elicit from then 
the qualities, and characteristics or social competence. The composite npr6ile' 
will then be informally checked with other commAnity members. 

Following this exercise two types o operations will be performed: 

1) diract behavioral observation, to assess the frequency of socially-valued 
behaviors, and 2) rating of individuals by a panel of local experts.' 

For the first operation the household observations by the technical aides
 

will be the first source of data. However, It ts anticipated that an additional
 
observation schedule will be necessary.
 

The second technique, using local people to rate their peers, has proven 

to be a reliable and ,,seful tool in a number of contexts. For example, DeWalt 

obtained ratings from key informants concerning social competence categories 

In a mixed Indian-Mexico community northwest of Hexico City (19). Needless 

to say, it is Important to handle this procedure with care and sensitivity. 
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P116SIE IV. _FfcpD UJ1. ,'ErAIt1lwIL )I'tEQ!OW MAD r.ACTA'LIN WUMM~ 

ationale ror tio SLudX 

In this research progrram vo are proposing a range of typos of observations
O rom fully "naturalistic" to more structured situations to one in .which a key
 
variable is experimentally ranipulated to alter its value.
 

Observations of work, activity sohedulesp disease episodes# and rood Intake 
represent the fullr *naturalistic* end of the continuum. These behaviors and 
conditions of interest are simply observed and recorded as they occur in the 
"real lif"o conditions of the comirnwity. 

For some variables of interest it is impractical to wait for. sufficlent 
numbers of behaviors to occur in order to mnke a measurement or it is too 
difficult to assess the postulated underlying condition from observation 
alone, In these situations surrogates for behavior are utilised--the cognitive 
and perceptual teats represent this middle part of the continuum. 

ta 

4n some situations# however, the original variables are so closely

relat q and their interaction effects are so great that the most efficient 
way to"study the hypothesized processes is by actually intervening and 
changing the "value* of the variable you are interested in. Howeverp the 
drawback to this approach Is that the process of intervention itself changes the 
context of the situation vithit: which the proposed relationships had existed; 
therefore, the elicited change within the system may not necessarily have 
been entirely due to a change in the experimental variabl*. Dut# In the 

matter of reproduction and malnutrition ve feel there Is ucb to be gained by
adopting this approach in addition to other research modes. 

Differences In behavior that parallel Intake differences provide Important 
evidence about the role of nutrition in explaining these behavioral differences. 
However, we cannot be sure given the context of life in a comuity like Epatlan 
that other factors whose effects cannot be simply statistically "partialled out" 
are not responsible for the observed differences. For examples it is very
likel" that differences in maternal activity and responsibilities Will be 
altered in households with fully adequate nutrient Intakes because of their 
capacity to hire additional labor at very low cost. The ethnographic context 
suggests that these changes do not occur in a linear fashion so that statistical 
sanimtation will not allow us to unravel the interactign Cfeetis Furthermore, 
it Is important to point out that in the similar environmental context of 
Tezonteopan food supplementation not only increased the nutrient intake of 
women and infants to adequate levels but, also produced behaviors that vere 
an in the comaity. 

We believe that the need to include an experimental component vithin a 
research design is necessary not only for studying reproductive functioning, 
but also for all the other areas of functional research as well (e.g. stivity,
cognitive, disease, etc.). We recognise that It is beyond the capacity
 
of any singl project to explore these relationships. We would hope that
 
those other areas would be addroesod Inthe other projects within the CRS'
 
mandate
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P- .o.rrl-,for_, ,,d..,I! pi cll" i,t.inn. tIly. 

fceditng, of pregnAnt
involves ;.n1pplemontril,;f

P ,,::2c IV of Lhn rc',rrch prol ',

a protocol (used in the Tezonteopanhas developedChvez (124)and l1ictating wo:.ecn. with 64 gjday powderedwere supplemented
women who became preanant.tudy) in which and 96 g/day of powdered whole 

the 45th day of pregnancyt 
supplements werehalf 

milk 
Akin 
during 

i11k 
lactation.. 

from 
Vitarin and iron 

Gain of 
also 
3.4 kg 

consumed. 
in preLmancY; 

This 

in an additional 
suppIC,utation lrogram resultcd 

pregnancy or menstruation occurred 
birth wuights were increased by 180 g; a new 

from were also supplemented
to 14.0 months. Infants 

In 7.5 rontb conpared Supplemented infants
 
thu 12th week with milk bottless baby foods and iron. 

meauurements
size and most anthropometric
greater increase in body

showed a substantiallythese increasos were 
to 4 tzonth, and

starting from birth 

greater by 7 months.
 
ffects
 

It is not clear from th Tezonteopan study whether the 
observed 

wuro due toand infant growth 
seen on the reestablishment of 

menstruation 
In order to establish 

or to infant supplementation.
materpal supplementation but jgthe mothersto supplement
that rcltionship w. in contrast, propose 


their* Infants.
 
who become pregnant
women

for this study will consist of all 
.Fh subjects -&-!1hd-d!
_hMJ-


during project year 3 in the 160 
household sample. 


The research protocol will differ in1l in that
i 


daily food supplement consisting 
of an
 

a
each women will be provided with 

enriched, milk-based forziula (300 
kcal/day).
 

of intestinal lactase difriciency has been investigated in
 The problem 
not a oroblem in the majority of
 that lactase difficiency isXexico and ihoJS 

if 2 or more glasses of milk are offered at 12 hour intervals (138).indivilua2i 

the women In their 

rhe foirnlna would be distrilbtted by the coannity aides to 

One of the main concerns in ahomes, and their intake carefully recorded. 

of this type is to be sre that the additional food in,
supplementation program 

proportiun of t)
in fact, a suvilemr'ntN and does not merely replace a similar 

are in an tcZitn posuition to rZ.,vLX r and
norrA] diet. We belleve that we 

t)A,.1e Vf)U(Ecnl'
ji&A.rt4l th replacement phenomensnahould it occur since all or 

vi t hu ir 
dietary Iritane will have been monitored for the previous IyQ y' 

Nutrition study. In
inclu~iun as }-usehoId zembers in the ongoing Hoalth arid 


addition, many of tbeio women will have been previously pregnant during project 

year one so that we will have an opportunity to make comparicons between 

pregnancies with the same individuals. 
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DATA ANAIVIS 

accumillation of a
of this roesarch project require the

The various phases 
In all phases of research there 

will 
Y extensive and complex data array. that the- bareand quantitative materials, so 

be combinations of qualitative 

bones of statistical analysis can be supported 
by case examples, descriptive
 

and other kinds of non
analysis of socio-cultural and nutritional 

contexts, 

numerical rapport.
 

tire, all phases of research will, of course, involve the 
At the same 


Nutrient intake will eventually be expressed 
as
 

production of numerical data. 
 as behavioral
Qualitative observations such 
units per kilogram body weight. 


data, illness episode symptomatology, and 
clinical signs will be converted
 

a key part of this research
 
into ratings, scores, and frequencies. In fact, 


involves transformation of naturalistic behavior 
(performance of routine tasks.
 

can be statlstically analysed. All
 
play, isocial Interaction) into data that 


such analysis will be carried out by using rtjgorous 
isethods that have been
 

naturalistic surroundings (11, 139). Por
succes-nfully utilized in rural, 


use of "unobtrusive mea
)f social competence assessment inay require 

the

tions : 
 Alomedi

as outlined by Webb, Campbell, Schwartz, and 
Sechrest (140).


sures,' 

cal and anthropometric data will be quantitative 

and henca useable without
 

modification.
 

As described in connection with individual 
research operations above, 

possible in order to enhance 
randomizotion of observations will be used whenever 

numerical data.
 
the representativeness and statistical credibility of 

of Data
A taon and 


Some of the data operations will result in large num'bers of individual data
 
each
 

bits, which will be far too numerous for separate statistical analysis of 
include the following

The aggregation and organization of these data will
item. 

formas:
 

mnt of Scales and Scores Concepts or conceptual clusters
rms1)p 

"material style of life," "household sanitation," and 

"social
 
such as 

support network," will be developed from groups of Items whose internal 

consistency can be assessed by weans of Item analysis 
and related 

techniques. For example, a "material style of life" scale may 

involve the aggregation of 10-15 separate items (items of property
 
Cuttman scalogram
to resources, etc.).
ownership, land, access 


developing adequate ordinal
techniques may also be useful in 

measures of this type of variable (11). 
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2) E tmaLAU.{!! Y~ly~iis d. 1t~lnkdl.,iQit i l__1 Data reduction from a 

large matrix of itrms hAs traiditionally been carried out b7 mefins of 
factor ainatlysis. Both ortocon,_l and oblique rotation solutions 
have proven successful, in given instances, for identifying the 
stnti:itil ,,ly coh,,rc,gt dtmtnsions in larL'e composite!s of data (141). 
When factor analysis prod,-ces a small aet of relatively cleiL--cut 
factors from a lar1o nurbor of indcpendt:nt items (with ndcquate eigen 
values and credible cor:ronlitics) tho factor scores of individual 
persons may be used as composite variebltt encompassing a large 
number of itcni from an interview or battery of te:t.s. 

Fore recently, )i':ever, it Ihis been established tbuit data 
matrices with co,,ideccable nwujbers of noniniLl and o-)rdinal variables 
can be b)Atter anal zod and reduced by means of rnrltidlimensional 
scaling (IDS) (14T). Multidimensional nrel.ing it been particularly 
useful for matrices of soclo-cultural. data 1rom field research in 
sociology and anthropology, and thus will be especially suitable to 
some of the data reduction processes envisaged in this project. 

I here are a number of critical tests of hypotheses which take the null 
bypo t; - si form: 

H0 Energy lntakes below recommendations do ng lead to roductions in 
cognitlva capf cities (or psychouotor skills, or disease resistence, or....) 

It villi be very iuportnnt to test this type of lpothesis directly, 
controlling for extr.-vieous factors such as age, sex , socio-eonomlc status. 
Pairwise t'.tJ ofA 1nde;,e.nd.nce and moasuree of independent-dependent variable 
correlation; will be carried out by means of appropriate parametric or non
parartetric stattst~cs. 

CartAin relatinruihips will undoubtedly turn out to be curvillnear or linear 
within a limited rarge once a threshoId level is reached. In fact, the 
stratified hu., .-lld :selection process is de.igned to ernance the detection of 
such effects. ru.s, an irportant aspect of the data ann'lysis will be the 
careful search for .igmoidal or other nonlinear functional relationslips. 

A. aiptlysin pro,:edes, one line of Inquiry will require the delf1ition of 
the sttisti,1 relutionship between levels of a anngle Indel'?,dent variable 
(levels of nutritional adequacy) and a number of dependent va'ivrblcs Within a 

nunctlonal cat,.gory, for example nutritional ard health :tetu., 'I)d. w1_ll be 
echieved by ng ac'tci: to adeuacy, I a numberJwcording nutritional wennuz g 
of pnrarAte,,:si po- tulated to Lx. al ter,',I by 1k)rderlitn nuLritional ad(.uac, and 
analyi.s of the airay by cenns of cniltivA'lute analyr i3 of variafce (143). 
Thi:a ,ypr h c/in be used to -,elect, erong thle ccn.te lltioln of oai',,tters 

meas.ured, the clu.ster ttiit ylelds the strongest relation.ship. In this manner 
a useful Index of h,,alth 3tatns can be devised that is Lrit Aer.sltive to changes 
in nutritiona: adequ.cy. 

On the oti.r lkaid, rnuch ieight can also be gainfd by (.,rgan.t 1n tUe 
MtatIStieal .. 11jii UI A41AOe the separate and cu:i.ulative jre,.lctiv e Inputs.A-.4, 

of a ,eriv3 of ir;pronlent v4rlablBs in 4cccuitinr Lu;"variance in a dvpendent 
variable. Multiple rogrcsuion analysis il therefore be an b portaiit part of 

474
 

http:adequ.cy


32
 

a number of cases we expect that theoretical and
 tListiCal methodology. In 
the use of path analysis, in which
 

gical propositions will make possible 
differential sequencing and interactions of independent 

variables can 
sone 
be postulated and tested.
 

Use of Statistical Consultants 

All of the researchers listed as major participants 
in this project are
 

famiiliar with the main lines of statistical 
and analytic procedures outlined
 

Finluy have all participated
hire. (O.i.vez, Allen, Pelto, Pelto, Thomias and 

in large-scale, multidisciplilnary research involving 
complex bodies of quanti-

They are thus capable of identifying and using
 tative and qualitative data. 

appropriate statiuticAl procedures. 

Specialized statistical advice will nonetheless 
be of great importance 

the early states when size of various subsamples,
to the project, especially in 

and pl.ia for scales and Indices are worked 
proceduet'- of simple selection, 

We will rely heavily on the special statistical 
advice
 

out in final form. 

of p,'fessor Joseph Lucas, Biostatician (Agricultural 

Experiment Station),
 

Proft 'sor Charles Monroe In Geography. and epidemiological 
advice from
 

Dr. James E.C. Walker and the newly appointed professor of 
epidemiolog6 n
 

the Department of Convounity Medicine. \'Y 

SUBSIDIARY PROJECTS 

The research program outlined above represents 
our response to the problems
 

The
 
planning workshops and described in the CRS? 

precis.

outlined during the 

program provides an opportunity to examine 
a
 

ehensiveness of the CRSPco r That is,

is,-uus not directly addre.ssed in the materials above. 


number of otLher 
a small additional effort of data-gathering, 

to examine
 
it may be possible, with 

It would seem vise to seek ways of
 
other theoretical and practical problems. 


they do not interfere with the basic 
responding to these qu.stions provided that 

The two subsidiary projects brimfly outlined below issioof th flo,,. 

feasibility and funding will be 

are offered as Illustrative examples, whosfi 


explored after the program is underway.
 

EnerrL, Flcy Ans l~s3s~ 

After the collection of additional data on agricultural 
production practices 

the data on energy production, consumption and expenditure 
will be 

and economics. 
most interest in

flow approach. (146) Questions of ananalyzed using energy 
changes in energy availability affect bioare; 1) howrelation to energy flow 

and 2) how chan.es In biological traits affect the capacity to 
logical traits, 

if gr.'wth rate of a population is decreased due 
produce eti.tgy. Ior ;,,Mple, 

or if lonj term debilitating disease (e.g. tuberculosis) to caloric insffiieflCry, 
may be adversely affected. This
 

io widespread among adults, group work capacity 
in the system. Ine copartentation

requires an adjustsputt or chanoe somewhere 
reasu rig rates of energ/ transfer between compartinnts. has been 

approach, 

wtdely ti e, in unde:tt .ndtng the cmreplexity of natural systems. Appendix I is
 

energetic and economic intetconnections 
a %11-plif ied dt.j.llm illustrating both the 

major reeaich areas in this proiposal. Apipt-rdix I! auumarlzes the inethode 
bel,.er 


Three key variables
analyzing energy flow.
and procedures used in measuring and 
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form a basis of the energy-flow study: energy production, 
consumption and expendi

in providing estimages of the amount
lies onlyture. T1eir principal value not 

which it 
a grbup, but also In assessing the manner in 

of energy passing through 
is utilized.
 

If a group is to maintain itself in an area, energy production 
or acquisi

for each 
must exceed the total energy expended by its members. Ilis, 

tion (food) 
than one energy unit must be acquired. This 

unit of energy expended. greater as 
Vatto of energy production over energy expenditure 

has been referred to 

"It surves as a convenient base for: (1) assessing the 

a group to the energy-flow system(s), and (2) identifyoverall adaptiveness of 
Ing specific responses that contribute to this adapted state. 

suggests that hypocaloricflow system"The concept of "adaptation to the 
and that energy produced is being utilized 

stre s is effectively counteracted 
therefore possible to regard adaptation under
It isin an, efficient manner. 
 to long-term energetic

stratcgy that attempts minimize 
limnitDin cuuditions z s a 

The assessment ot specific
 
efficiency (energy production/energy expenditure). 
 If alternative
 
adju" ments to energy flow may be approached in the same 

way. 

highest long

respc lses or strategies are available to a group, those with the 
the most adaptive, sInce higher
 

term tnergetic efficiency may be regarded as 

energetic efficiency generally makes serious hypocaloric 
stress less likely.
 

a functional relationship.does not imply causation, simplySuch a definition 

can be assigned to most bio-behavioral phenomena and their 
Caloric values 

Such quantification permits comparisons on
 influence quantitatively assessed. 

can be made among the energy costs of bio

a uuMber of levels: 1) comparisons 

such an growth, pregnancy, lactation, energy storije, and
 

logical proce!;:.es 
to ii) Inlra-gtoup

otive and adjustments stressors;
altetrhtive luco patterns 

in in
between adaptive strategy alternatives to deficits caloric 

comiparisetiw 
be out a range of behavioral and biological responses.

take can carried for wide 
energetic consequences of technological alternatives,

Comparisons between the 
labor, exchange patterns, family size and 

activity patterns, division of 
are posible.characteristicscomposition, and biological 


to the analysis of an

techniques are applied

'.hcn uiu.tilation modeling 
systemic consequence of alterna

it is possible to evaluate the degrees of nutritionlenergy flow Nystew Thus, the consequences of various 
tive courr+ of action. 


are 
can health facilities which ex
can be modelled as Improved

supplec-entation experi
to reduce Morbidity and mortality. Tus, simulation is useful Ina 

pected 
is not feasible In the real system. Above all, it 

mrntal manipulation uhich 
the nature of the system

make explicit assumptions about 
forces Investigators to con-This is frequently a bource of 
And to fosm-.lize ho components Interact. 

studies. When a system is developed in the context 
fuaton ., lIterdlsciplinary 

managers, cur u3%ity representa
of plAtcrd Ittervention. a variety of specialists. 

construc
tives arid deciulon makslers responsible for the program can assist in the 

of the model. Hcnce, the model i primarily
tion, modification and validation 

as to the possible consequctlces
as an otgoing device for self instructionuseful 

of altetnative policies and responses.
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of the Elder l1ncttonal Cc-petence 

is an examination of I.._.......
This substudy 
nr not they constitute a ho,,ogen(us Croup 

of nnLvivors to dtrrinlne wlit.her 
not they differ in any systematic way from the 

and to determine wihether or 
will be more -diverse and hetero

presumably.
younger adult population which, the 100 oldest persons

to study intensivelyresearchgencous. The strategy is 
In 

from the town by comprehensively examining 
the ten domains listed below. 

as forin an identical wannercollectedfive areas, data will bethe first 
that we will have a basis for comparison. The 

younger adult population sothe nique to the elderly.
five areas of fiivestrg:tion

second list constitutes 

larger study include; 1) demongraphY, 2) medical/ 
Domains cou,mon to the 

and 5) cognitive functioning.
4) social competence,disease, 3) nutrition. 

elderly include; 1) ethnographic data gathered to 
Domains unique to the 

roles of the elderly so that comparisons may be made
 
examine the status and 


to the characteristics of the elderly from other non-indutitrialized 
towns
 

4 9 Opinions regarding the determinants 
of longevity also
 

(i46,148,1 ,1
5 0). genetic

from both the elderly and younger adults, 2) the 
will be gathered 

examined by gathering data on the 
life-spans
 

correlates of longevity will be 

of the elderly and non-related families (151)o 3) 

of all blood relatives be determined. as
in the society will 

the causes of death for adultsdata on years. 4) biological
from local records for the past 20 

best as is possible, 
compare the chronologicalwill be obtained to 

markers of aging (140,152,153) 
with data frominduatrialized soci

age at which they are observed in the town 

eties, and 5) data on the personality 
and emotional characteristics of the
 

survivors will be gathered to examine 
the sugestionx of Cutmann (149) and
 

survival.
the personality characterilstics in 

(150) regarding role ofSiatnons signs of positive/
also will le ,,sed to look for 

The "life_-review" technique 

negative orientation; stress; and personal 
integration.
 

1) the comprehensive date 
of this substudy stems from:

The siEnific.nce No data of
 
the elderly in a Spanish-speaking population.
it will yield on 
 to
 

thiu nature currently exist (147,148); 
2) the opportunity it provides 


-- those who have
 
gather data on an understudied group 

of surviving elderly 


and to be able to compare them to younger 
adults in
 

suffered malnutrition --
to on cummulative 

their socit-ty; and 3) the opportunity it provides focus the 

they interact with the normal aging processes.
 effect@ of malnutrition as 


I1111 CAL I5SUF S 

This research proposal In this program has been designed to minimize in-
Instrumenteand the community. The research 

trusions on individuals, households 
protect the cultural integrity of the community. One
 

will be deiigned to 

their previous experience in 

selection of investigators was
criterion in the 

Their familiin the Spanish language.and abilityor Central America
Mexico 


arity with Mexican cultural history further 
facilitates sensitivity to the cor-


XAjor ethical considerations are outlined 
belowt
 

suntty and its needs. 
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ioll S.swill Coivwy potential risks and bunefits to 
1) 	 Dr. Chavet and hMI 


Informed consent will be requested of
 both 	individuals and the community. 

Tndividual pri

all participants in the prenence of a commnity witness. 


vacy will be preserved in the standard manner using randomly chosen identi

fication numbers.
 

2) 	 All individuals in the community will be allowed access to the clinic and
 

its facilities, regardless of their participation in the study.
 

study at any time and will incur
 
3) 	 Tndivldals will be free to drop from the 


Ability to use clinic resources will
 no adverse consequences by doing Po. 


be retained by these persons.
 

4) Care has been taken to plan the study in phases in order 
to gain the confi-


For example. Phase I of 
dcnce and undcrstanding of the comunity. 
the
 

study will be brief and relatively non-invasive. In Phase II, community
 
and will be used to
 aides will be permanently assigned to households 

In Phase 1II, the sample population has
 introduce the technical aides. 


been divided into subgroups, each of which will be subjected 
to more
 

Intensive study. Additional informed consent will be obtained prior 
to
 

familiar
By this time, subjects will have become more 
starting this Phase. that
 
with the field personnel. The use of subgroups is intended to ensure 


the amount of data collected from any one household is 
not excessive. Sup

plementation does not begin until later in the study; 
at this point, sup

plements will be provided for all women during pregnancy 
and lactation. No
 

woman will be coerced into taking the supplement. Any individual who re

quests it will be provided with supplement. however, 
our experience in
 

Tezonteopan suggests that the number of these requests 
will be Insignificant.
 

No coercion will be
 
5) 	 Collection of blood samples will be kept to a minimum. 


Acquisition of blood samples
used to persuade subjects to provide blood. 

a problem in this community.
is not anticipated to be 


Following the pattern established by Dr. Chavez in Tezonteopan 
and other
 

6) 

some 	medical services will be available at the clinic/


research sites, 

research center. Additionally, referrals to medical facilities will be
 

made, and program staff will facilitate the keeping of these a&,pointments
 

by offering cot amunication and transportation services when 
necessary.
 

end of the study, the research report will be available to the cos° 
7) At the 

munity, together with suggrtions for change and the anticipated consequefcel 

The health clinic and equipment will be donated to the 
of those changes. 

aommunlty and INN.
 

Use Committees at all 
All 	 envarch protocols must be approved by the HIuaan 

University of Connecticut.
sub-contracting inututions (including INN) and the 

If the conduct of tor.earch and ethical precautions Sa standardised across 

CRS? 	 projects, tho~a guidelines will be followe4. 
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TGNIFICANCE AND LONG TERM BENEFITS OF TiE RESEARCH
 

designed to preserve the natural stability of
While this project has been 
enjoyed by the community,

the commurnitty tinder study, long range benefits will be 

nation, and the academic institutions in both Mexico and the United
the Mexican 

will bequeath the clinic and its 
States. At the co,.unity level, the project 

Professional medical advice will be profacilities to the people of Epatlan. 

the study. Tbi.. presence of the clinic facilities will hopefully

vided throughout 
care in this community after 

increase the chances of continuing work and medical 
will be provided for individuals in
 the project has terminated. Some employment 

the project. The community aides will acquire valuable
the comuunity during 

to educational advancement. The findings of the research 
skills that may lead 

placed on the feasible 
team will be explained to the conmunity, with cinphasis 

which would be most beneficial.changes 

Laboratory
to INN and associated agencies.
Certain be-nefits will accrue 

devices will be donated and will provide modern equipment
and f 'eld testing 

beyon ;the scope of their present budget. Laboratory technicians will receive
 
Data-gather

training in state-of-the-art techniques under expert .upervision. 


ing tools will be refined in early stages of the project, and will be available
 

for future research projects.
 

A project of this magnitude will focus national attention 
on nutritional
 

to meeting
Issues and could lead to substantial large scale comittment 


The focus on the effect of marginal malnutrition on per
nutritional needs. 


interest to the Mexican government, and to 
fo-mance is anticipated to be of 

governments on a world-wide basis. The data to be obtained may provide a
 

and health planning.
foundation for nutrition 

the United States personnel, this proposal representsFrom the view-point of 
to use a viulti-disciplinary approach to examine the 

a much-needed oppurtunity 
status and function.complex relationship between nutritional 

ffective multi-disciplinary research is expensive and not 
easily achieved.
 

Thus, the program outlined above represents a unique opportunity for U.S.
 
from Maxico
in collaboration with colleagues on a

researchers to work together, 
project that hat far-reachiug implications for theoretical developments in
 

practical implications for
 nutritional, medical, and social sciences, as well as 


health and nutrition planning.
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ADDENDUM ON DATA KANAGEMENT AND DATA ANALYSIS:
 

TITLE XII NUTRITION PROJECT IN MEXICO
 

Gretel H. Pelto and Lindsay H. Allen
 
University of Connecticut
 

The 	first part lays out the major issues
 
This 	report is organized in two parts. 


concerning data-gathering, mamagement and analysis, outlining the problems that have
 

The second part describes our organizational 
(and operational) solu

to be solved. 


This should be regarded as a preliminary statement, 
subject to dis

tions to them. 


cussion and revision.
 

Part I. Principles and Problems of Data Management.
 

a complex, multidiscipllnary
 
areas must be managed effectively if 
' Three crucial 


achieve its purposes:prmlect is to 

Field management of the data-gathering process.
A. 


B. 	 Organization of data processing. including cataloging, 
coding, keypunching
 

and development of computerized data files.
 

a theoretically sophisticated and respon-
C. 	 Statistical analysis of data in 


sible manner.
 

is conceptually only partially distinct
 Needless to say, each of these areas 


Thus, the initial design

and 	 there are important Interrelationships among them. 


of the data-gathering Instruments requires detailed 
planning concerning data analyst
 

procedures, including the organization of data for computerized 
analysis. This, in
 

turn, should be planned with foresight concerning the 
types of statistical analyses
 

section we will discuss organizational
that will be carried out. In the following 


prL..dures to facilitate the coordination of the three sectors.
 

Field ManaaitrYnt of the data-gatherinn process.A. 


Coemmunity-based fieldwork poses serious problem of maintaining 
amicable and
 

the same time, deviling
productive relationthips in the research comunity and, at 


locally-specific strategies for samples, scheduling different research procedures,
 

for standardizing behavioral observations, and establish
developing effrctive means 


Ing appropriate laboratory conditions.
 

in [patlan will require carefully ouihet.trated ccwrnul -
Tho. nttrition project 

different continiaenti of
cation brtwt-vi. the Mitican re-itarchers* and the several 


A major feature of the retearth design Is that the

North krera cn Inwrstigator*,. 


data gatheicJ by differvnt researcher% (representing different diciplines) will be
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Addendum (cont.)
 

fitted together in the data analysis. However, to some extent, there are quasi
 

terms this requires a
 
discrete operations of data-gathering. In field manaqement 


It a so requires cooinuni-.
 
highly competent and skilled field manager (see below). 

cation among the several different components, so that everyore is fully appraised 

the specifics
about the scheduling of data-gathering activities and knows, 

in detail, 


of each data-set.
 

S. 	 Organization of data-processing.
 

Before considering the details of data-management, a general feature of the
 

project must be reiterated. As expressed above, the coordination of data from dif

ferent disciplines, gathered by different researchers, is both a major strength and
 

a major problem for the management of the project. Consider, for example, the test
 

a dietary intake variable to a variable Pwasurlnn coqof a hypothesis that relates 


nitive capacity, with consideration of a health status variable as an intervening
 

variable. No such hypothesis can be tested until:
 

a) three different research components have organized, coded and keypunched
 

their data
 

b) the three data packages have been brought toqether in the hands of a data
 

analyst.
 

The following principles will be used to guide the organization of data pro

cessing:
 

be the responsibility of a single indi-I. 	 The management of daUa processing must 


vidual with experience and training in data management, detailed knowledge of
 

the day-to-day opprations of data gathering in the field, and academic qualifi

cations In nutrition - the "parent" discipline of the project.
 

2. 	The principal investigators rust take a major retponsibility for insuring rapid
 

preparation i*jcon iunitation of the data. 

The sharing of data afi)ng research teams will require agreements concerning
3. 
co-ownership of data. co-tuthurship of publications, and so on. 

The principal investigators must assuaw major responsibility for fair and4. 


equitable date-sharing practicet.
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(cont.)

Addendum 


The data management and preparation 
should be carried out inMexico, involving
 

5. 


training of Mexican research staff 
and collaboration with Mexican data-manage

ment personnel.
 
way that the'
 

The preparation and organization 
of data must be done in such a 


6. 


next phase, statistical analysis. can be carried 
out at more than one site.
 

That is,data banks have to be transportable 
and compatible.
 

C. Statistical anaiS.
 a number of
 
The analysis of the data from the 

project will be carried out in 


Some procedures can bi effectively carried out with only 
2 or 3
 

different ways. 


different data pools; each set of 
data will also require its own internal 

analysis.
 

Hovo-ver, many procedures will require 
the use of large numbers of variables 

con

ently, thus aggregating several data pools.
cut call for different
kinds of data analysis procedures

The several different 
To some extent the appropritte statistical 

procedures for
 
statistical approaches. 


the different operations are affected 
by the *cultural customs and nors" 

of dif

ysils of variance techniques are commonly

For example, an
ferent disciplines. 


form of multiple regression analysis 
may be more
 

used by psychologists, while some 


appropriate fron the perspective of 
the nutrition-anthropology tearl.
 

In the "statistical analysis" component of data management 
and analysis, the
 

following principles will guide our organization:
 

likely to need the services of
 or disciplinary groups are 

1. Different sub-teams 


at different times. 
advisors and consultants in different way.. an( 


%tatistical 


Itwill be important to have Port than one sowrce of statistical 
advising.
 

2. 


The principal Investigators will need statistical advice both in their 
own data
 

3. 


analysis and in participating in decisions about the analyses of the affiliated
 

researchers.
 

in the research team mutt be re~poniblr 
for coordInstirg
 

4. One individual 

This individual must be
 and statistical operations.
Statistical advisors 

familiar with the theoretical and philosophical issues in data analysis in thIe 

*dvisor$ 
rilous ditcIplines and be able to ccVtunicatt 

with both statistical 

*d the various members of the research teanm,
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Part I. Organzation of Data managemen.
 

To make the principles outlined above operational we intend to designate one
 

individual as the principal manager for each of the three components. The principal
 

for the overall management ard coordination 
assume responsibilityinvestigators will 

as taking responsibility for specific data 
sets.
 

of these three components as well 


The individuals responsible for the main data management components are 
already
 

am
The following is intended as 

budgeted and specified in the original proposal. 


amplification.
 

manager of the data-gathering operations.

Position A. Field 


a full-time position, under
 
As specified in the proposal, this is budgeted as 


title: Director of Field Clinic. (Position A.L. in 
the "Detailed Budget for
 

tht 


the First Twelve Month Period, Mexico Subcontract"). 
This individual should be a
 

Mexican National with previous experience 
in rural communities and a strong interest
 

Since this individual will also be responsible for the research center
 in research. 

In the proposal this position is designa

clinic he/she should have medical training. 


However, it could possibly be filled by an experienced nurse 
practi

ted for an M.D. 


tioner or public health nurse.
 

for on-going data collection In th. field must live full
 
The per.on rerL1ons1bie 


time in the research corrmunity and be responsible for over-seeing 
the day-to-day
 

In the initial
local assistants. 

activities of the research staff. including all 


stages of the research, the principal investigators will work closely with this mem.
 

team to establish good procedures of data-collection 
managemnent and to
 

ber of the 

The
 

develop procedure% for training and maintaining research skills of the staff. 


the Field Clinic will also work closely with 
the Meico-city based data
 

Director of 

well as maintaining close ties with Dr. Chavez.
 manager-project coordinator, as 

to fill this position has not been identified. Dr. Martha
 
To date the Individual 


identify candi-

Fernandez. a medical consultant to the project, has agreed to help us 


dates. based on her national network of contacts with 
physicians in rural health
 

worked on pre
centers. Other possible candidates are personnel from INN who have 

vious projects.
 

Position I. Data rnager-coordinator.
 

As outlined above, this Individual must meet the following criteria: 

n
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1. Experience and training in data management.
 

2. Academic qualifications in nutrition.
 

3. Detailed knowledge of the data-gathering in the field.
 

resume is attached
We have an outstanding candidate for this position, and his 


The senior members of the research team at Connecticut have
 to this statement. 


much respect for, and confidence in, the capabilities of Mr. Wood, who will complete
 

In addition

his Ph.D. in the Department of Nutritional Sciences by January, 1980. 


to meeting the above criteria, Mr. Wood is fully conversant with the underlying
 

He is dedicated to
philosophy and approach that we have taken in this proposal. 


a strong commnitmTent to the
the concept of integrated nutrition research and has 


Moreover, his, graduate training and
theoretical development of this approach. 


His read
experience has provided him with the tools to facilitate such research. 


ing knowledge of Spanish is good, but he will need further work to develop his
 

verbal fluency. He is c>mnitted to living and working in Mexico for the duration of
 

the project. In addition to his organizational and data management skills, his
 

steady even temperament and personal style will greatly facilitate the success of
 

the work.
 

Mr. Wood will work in close collaboration with the Field Director and will
 

make frequent trips (at least two/week) to the field site. His major responsibil

ities, however, will be at the Institute in Mexico City where he will supervise
 

the activities of the data mana9vcient staff, specifically the data
and coordinite 


coders, computers operators, and so on. In coordination with Dr. Chavet, he will
 

also coordinate the work of the laboratory assistant%.
 

Position C. Coordinator of sttistical analysit,
 

Once the manager*nt of data transformation (from field obServotions and measure
 

mwnt to ctiputer cards and tapei.) is succetsfully ettablithed, the other ajor data
 

The vmnageront of this task requires high
ralagerriet tak Is statistical atnalytis. 


level theoretical capabilities 10(d skill In conmunicating across disciplinet, As
 

noted istiovr, *.t" fraturrt of data atalys$s will be done with)() a data setir. ,
 

status data). However,
descriptlvr analyti- of the dirta4y Intake 4nd nutrition&l 


s
mych of It will involve crvis-discIplinary data set%, with dots bases 	of varyinrg 


task nist hot
the Individual who h4 rwipomnsbility for this difficult coordlinatiO 
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experience indata analysis of multi-disciplinary nature and a 
strong foundation in
theories of data analysis. We feel 
that a senior member of our research team (Or.P.J. Pslto), who has 
15 years of experience indirecting or participating in large.
scale, multidisciplinary projects 

ity. 

Is inthe best position to assume this responsibil-
For this reason, he iswritten in for 10% time (matching) after his initial
full-time involvement in !he summr of year one. 
His C.V. was attached to the
original proposal; a 
more detailed description of his experience with inter-dis-
Ciplinary data managenent isincluded at the end of the Addendum.
 
Professor Pelto will maintain sole surveillance of the data-processing tasks
and will seek expert opinion on statistical procedures for the various parts of
data analysis. 
 He will establish an Informal cocmittee of statistical advisers
from the con1derable body of expertise available at the University of Connecticutand whatever additional outside consultants may be deemed necessary. 
 From the
Connecticut campuses, the following people will be regultrly consulted:
 

1. Professor Kenneth Madden. 
 Department of Agricultural Econc 
ics and Rural

SoCioluogy. A demographer by training. Professor Hidden is a specialist In data
reduction techniques and In nultivariate analysis. 
 He has previously served
as a statistical co"sultant to s,eral health-related projects in Third WorldCountires undertaken by people at Lhe University of Connecticut.
 

2. 	Profestor Joseph Lucas. 
 As described in the original proposal, Professor
Lucas (Agricultural Economics and Rural Sociology) Iscommitted for 20% time(matching). HI% C.V. Is included in the original proposal; he Is a blosta.
tistIcIan, with interest and expertise in experimental design and the appliCa.
tion of Statistics to biological problems. 

3. Professor Gary Granden of the Data Processing Center. Professor Granden Isa
;pct001st In the use 
of Statistical program packages, and Inthe post hasworied clotely with faculty and students from Nutritional) Sciences and from 
Mthropology. 

4. Prtestor Charles Monroe. A medical geographer by training. Professor Monroe
i an eMot)rt tn Systems M0dl1ing and cmputer Simulation, Like Professor
Granden he his boee very pnerovi with his time and very helpful to the principal
 

4IY
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Investigators (and their students) and has indicated his interest 
and willingnbes
 

to provide assistance in this project.
 

5. Epidemiologist from the Department of Community Medicine
 

Dr. Holgar Hansen, M.D., Ph.D., epidemiologist in the Department of 

the epidemiologist-consultantCommunity Medicine, has agreed to serve as 


for this project, and the Department Head (James E.C. Walker) supports and
 

approves this collaboration.
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Methods and Procedures Used in Mteasuring and 
Analyzing Energy Flow
 

I, 	 Energy production. 
A. 	 Collection of data.
 

1. 	 Regional survey of production.

2. 	 Questionnaires and conversations concerning production


techniques.
 
3. 	 Direct neasurement, 

a. 	 of production per land unit of animal, per tirme unit.b. 	 of food stores. 
C. 	 of wastage and loss 	preceding consumption.
 

S. 	 Conversion of caloric values. 

C. 	 Evaluation of the reasurenent period. 
1. 	Representativvness of annual 
production.

2. 	 Annual variability in production.
 

I, iEnergy consumption. 

A. 	 Collection of data.
 

1. 	 Weighing of food consumed. 
2. 	 Questionnaires concerninp food use.
3. 	 Daily recording of food items consumed.
 

S. 	 Conversion to caloric values.
 

C. 	 Establishment of consurption by sex-age group.
 

0. 	 Evaluation of the adequacy of energy consumptti 
1. 	 Comparison with international standards.

2. 
 Presence of deficiency-related symptoms.

3. 	 Indicators of caloric balance.
 

II 	Energy expenditure.
 

A. 	 Survey of daily activity pattern. 

B. 	 Determination of key activities. 
1. 	 Importance in subsistence pattern.

2. 	 Extent to which activity is relied on. 
3. 	 Performance 
 ffort neces;ary.
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Appendix II (cont.)
 

C. Testing procedures based on indirect calorimetry. 

1. In tr'eld measurements.
 
2. Und-tr standardized testing conditions. 

D. Estimation of the energy cost of activities not examined. 

E. Time-motf on studies. 

F. Assessmer. of physiological strain in performing 4ctivitial. 
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RESUME 

Richard James Wood
 

Address: 	 
 

 

Field of Specialization: 	 Comunity Nutrition; Nutritional Status
 
Assessment: Nutritional Biochemistry;
 
Protein Metabolism. 

Date of Birth: 	 
 

Place of Birth: 	 
 

Education: 	 Boston University, l.A. in Biology, 1972
 

University of Connecticut, M.S. in Nutritional
 
Sciences, 1977.
 

Massachusetts Institute of Technology, Intern
national Nutrition Program, 1977.
 

University of Connicticut, Ph.D. in Nutritional
 
Biochemistry, 1980.
 

Marital Status: 	 MArried
 
One child, age 6
 

Lanuage Proficiency: 	 Spanish (read), Hebrew.
 

Skills
 
Dietary: 	 24-hour recalls
 

food histories
 
food diaries, weighed food intake
 

Anthropemetry: 	 height, weight, skinfolds, circumferences, 
hair root analysis 

Biocheaical: 	 atomic absorption spectrophotometry
 
GLC
 
TLC
 
electrophoresis
 
radioimmune assay
 

503
 



Resume of Riclard 	J. Wood 

stills (cont.) 

Biochomical (cont.)
 

liquid scintillation and gamma counting
 

autoanalyzer
 
food composition analysis
 
kinetic analysis
 
bomb calorimetry
 
Kjeldahl analysis
 
dry and wet ashing
 
diet formulation
 
fluorometric analysis
 
column chromatrigraphy
 
ultracentrifugation.
 

structured and open-ended questionnaires.
Interviewing: 


analysis of variance, linear and curvilinear
Statistics: 

regression, multiple regression and correlational
 

analysis, covariant analysis, factor and path
 

analysis, stepwise discriminant analysis.
I 

Computer: 	 coding of socioeconomic, dietary, anthropometric
 
and biochemical data
 
structured programming
 
plotting
 
flow charting
 
data reduction
 
Fortran
 
PLl
 
SPSS
 

Research Projects:
 

Community/Human Nutrition:
 

(1) Evaluation of the nutritional status of pregnant women in the
 

Women, Infants, and Childrens Program (WIC).
 

(2) Changes in body composition of lactating and non-lactinting
 
mothers.
 

(3) Effects of maternal weight gain and sucking on the neruological
 

development of the newborn.
 

(4) Studies in protein-induced hypercalciuriu.
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Resume of Richard J. Wood
 

Research Projects (cont.)
 

(5) Health and nutrition survey of residents of Nqrtheastern Connecticut
 

(6) Assessment of the zinc status of preschool children in Northeastern
 
Connecticut.
 

(7) Nutrition education for migrant children;
 

Animal Nutrition:
 

(1) Long-term effects of variqus dietary protein levels on skeletal
 
development in the hamster.
 

(2) Role of insulin in protein-induced hypercalciuria.
 

(3) Evaluation of the relative biological availability of various
 
iron fortification compounds.
 

Awards and Fellowships:.
 

1979 - Lloyd Matterson Scholarship Award
 
(most promising graduate student in Nutritional Sciences),
 

1979 - Doctoral Dissertation Fellowship
 

1978 - Summer Research Fellowship
 

1977 - Predoctoral Fellowship
 

Professional Societies:
 

Sigma Xi
 
Gamma Delta Sigma
 

Publications:
 

Shippee, R.L., P.E. Stake, K.L. Hermayer and R.J. Wood. Tissue Zinc, Cadmlium
 
and Copper Ratios of Hens Fed Graded Levels of Zinc and Cadmium. Fed. Proc.
 
36(3):1176, (1977).
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Resume of Richard J. Wood 

1;U'Cjd, R.J., I'.lE. Stae, .1.11. UILscri.iai, i.L, Shippec,a .I.. I~v1.,Li . aid UweL. 
KoChne.lftCcts of fleet and Pressure I'voccssing on the !ati;' M,;iolo ,i,aI
 
Valu u " t ictary Supi erientni IIorganic :It
IuL*Ctd Iroi a, Itetermine,.1
 
by Chick Ici:,oo(lobin Replezzin .\ssay. J. Nutr. IOSU):14"" l,.4, (l97..
 

Block, G., R.J. iwud and L.II. Allen. A Comparison of the Lffucts of Feeding
 
Sulfur AiAnu Acids and Prutein on Irine Calcium in Man. Presented at USDA
, 

Sy iposiuii o iu:::aiii Nutrition, baltsville, MD, (submittcd to A.i.. I. Clin. Nutr.. 
(1979).
 

Wood, R., R.S. Bartlett, and 1.I1. Allen. Long-term Effects of Various Dietary
 
Protein Levels on the Skeletal I)evelopmcnt of lhamsters. (submitted to Proc.
 
Soc. hxp. Biol. Ned.) (197
 

Shlosser, S., A.L. Edmonds, L.I. Allen, and R. Wood. An Evaluation of the
 
Nutritional Status of Pregnant Women in the WIC Program. (in preparation)
 
Report submitted to Connecticut State Department of Health, 1979 (160 pp.)
 

Edmonds, A., S. Shlosser, R. Wood and L.H. Allen. Dietary Patterns of Pregnant
 
Women in the Connecticut WIC Program (in preparation).
 

Picone, T., R. Wood and L.H. Allen. A Neurological Assessment of Newborns 
of Smoking and Nun-smokiig Mothers. (in preparation). 

Block, G., K. Wood and L.H. Allen. Role of Insulin in Protein-Induced Hyper
calci-tria (in preparation). 

Wood, R., and L.Ii. Allen. A review of body composition changes in pregnancy 
and lactation. To be submitted to Am. J. Clin. Nutr. 
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Pertti J.Pelto
 

experience in planning and coordinating of data processing and
 
statistical analysis in complex, multi-disciplinary research pro
jects has included work in:
 

Upper Mississippi Research Project, Minnesota (1964 - 1968);
 

Ciudad Industrial Project in Central Mexico (1966 - 1970);
 

Tema scalcingo Valley Project in Central Mexico (1970 - 1975);
 

Mental Health Project of the Illinois State Psychiatric Institute
 
inChicago, (1969 - 1975);
 

Latino Mental Health Research Project'in Hartford, (1977 - 1980);
 

Area Health Education Center, Hartford (1978 

major publications concerned with field methodology and data
 
analysis:
 

Anthropological Research: the Structure of Inquiry. (2nd Edition
 

with G.H. Pelto. Cambridge Univ. Press, 1978)
 

articles in Human Organization, American Ethnologist.
 

and chapters in Rethinkino Modernization (Poggie and Lynch),
 
Marginal Natives (Freilich), and others.
 

teaching of seminars inmethodology, including statistical strategies 
Cornell University, 1961 - 1963; University of Minnesota, 1963 - 1968;
Washington University, 1968 - 1969; University of Connecticut, 1969 
1979.
 

Advanced Research Methods Seminar (Department of Community Medicine)
 
1977, 1978.
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M.xico, DF, December 6th, 1979, 

MISS PORIS HOUSE CALLWAY 
Professor" of Nutrition 
Department of Nutritional Sciences 
Berkeley, Califor nia 
U.S.A. 

The Mexican National Council of Science and Technology 
has received the proposal for a collaboration pk'oJect betwean Mexico 
and the United States institutions on the subject intake and human 
functioning (ingesti 6 n de alimentos y funcionamirento humano). 

This proposal presents a great interest and once the 
evaluation is completed will be Included In our program on health sciences 
with the support of CONACYT. 

I will appreciate the collaboration that you could give to 

Dr. Adolfo ChAvez in the development of this project which I think will 
be of benefit for both nides. 

S I n c e r e I y, 

DR, EDMUNDO FLORES 

SO
 



CONSEJO NACIONAL DE CIENCIA Y TECNOLOGIA
 
AOJUNTO DE ASUNTOS ONTeRNACIONALeSOIReCTOR 

Ref.s DAAI-O4/79-5853 

Mdxtco, D.F., December 11th, 1979, 

MR. DEAN HUGE CLARCK 
Director of the Foundation for 
Research Graduate School 

University of Connecticut 
Storrs, Conn. 06268 
U. S. A. 

Doctors Federico Chdvez Pe6n and Adolfo ChAvez asked' me 

to send you a copy of the letter that the Director General of CONACYT 

has sent to Miss Doris House Callway, related to the support of this 

Council for a coll.aborattve project between the University of Connecticut 

and the National I'nstitute of Nutrition on the subject intake and human 

functioning. 

The enclosed letter mentions that CONACYT,1 as the government's 

body for science and technology, will support the project on the Mexican 

side, 

LFREDO EREZ ARAIZA
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rs STORRS,CONNECTiCUT 06268I"5 .y 


-------- OFFICE OF THE VICE PRESINT FO.R'd tiC U ORADUATE EDUCATION AND RESEARCH 
r* earncA Fo04ndition 

January 11, 1980
 

Mr. Alfredo Ramirez Araiza
 
Director, Adjunto De Asuntos Internacionales
 
Consejo Nacional De Ciencia Y Technologia
 
Insurgents Sur No. 1677, Mexico 20, D. F. 

Dear Hr. Araiza:
 

Many thanks for your letter of December 11 and copy of 
D i.Flores' letter pledging support of CONACYT for a collabora
t.,ve research study on nutritional it.take and human function. 

We are enthusiastic about the plan and hope that funds will 
be provided for this important project. 

With best wishes,
 

Sincerely yo
 

as i tDean
 

HC/pah
 

c-: Dr. K. Knox
 
Dr. L. Allen
 

VDr. G. Pelto
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Budget Estimate fnr All Years for the University of Connecticut
 

(Including Subcontracts)
 

Expense Year Year Year Year Year Total for 

Category 1 2 3 4 5 5 yr period 

Personnel 104,129 126,127a 
165 ,28 0d 78,675 86,140 560,351 

Equipment -- 4 ,0 b -- -- -- 4,000 

Supplies 9,000 19,000 c 12,000 5,000 5,000 50,000 
Travel 9,350 6,570 9.430e 11,040 12,870 49,210 
Contractual 13,140 13,700 21,405 f 23,596 27,520 99,361 
Indirect cost 63.177 72,429 96,340 54,869 60,734 347,549 

Subcontracts 

Mexico 241,938 278,000 x 290,170 262,280 247,561 1,320,649 

UWass -- 57,019 62,417 68,748 2,000 190,184 

FIU -- 29,092 44,080 45,329 47,781 166,282 

U. of Miami -- 23,827 25,769 28,846 31,730 110,172 
Yale 21,789 -- -- -- -- 21,789 

Subtotal of 
Subcontracts 263,777 388,638 422,436 405.203 329,072 1,809,076 

Tota 
Proposed 462,423 630,414 126,891 578,383 521,336 2,919,547 

ANount 

Additional personnel: inciunocompetence technician is full-time; Knox and 
Jensen (UConn) for substudies. 

b Equipcient: electrophoresis system; coloi~ chromatograph; fraction collector. 
c Supplies: additional requirements for breast milk analysis, and immuno

competence study. 
d Additional personnel: full-time research assistants for analyzing substudy
 

data.
 
e Travel: increase due to more personnel and allowances for domestic (scientific
 

meeting) travel.
 
Contractual: Increases in per diein totals due to 
increased personnel; 
additional publication and computer costs. 

X Increase is for personnel, equipment for substudies. 
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Detailed Budget for First 12-Honth Period 

University of Connecticut 

%Time 

A. Salary & Wages 

1. Senior Personnel 

Salary 

Proposed 
Amount 

$ 50,780 

a. Co-principal investigators 

Lindsay H. Allen 

Gretel H. Pelto 

100 (summer) 
so (1/81 -

G/1) 
12.5 (AY) 

100 (sumer) 
25 (AY) 

6,412 

5,771 
2,886 

4,990 
5,429 

b. Faculty Associates 

Pertti J. Pelto 50 (summer) 4o990 

c. Project Coordinator 
Richard J. Wood 100 19o260 

2. Other Personnel 35,834 

a. Statistician/Programmer 

b. (esearch Assistant (inmuno
competence) 

c. Research Assistants (2) 
(Ethnographic and Dietary) 

d. Student Labor 
(Keypunching, coding) 

100 

100 (6 months) 

33 

2,500 hours 

15,000 

7,500 

6,334 

7,000 

B. Fringe benefits (22%. excluding student labor) 17,615 

C. Total Salary, Wages and Fringe 104,129 

D. Equipiiwnt 0 

E. Material/Supplies 
Xeroxing (1,000), Office Supplies (1,000) Laboratory 
Supplies for establishing immunocouptence study 
(7.000). 

9,000 

532
 



Detailed Budget for First 12-Month Period 
University of Connecticut -2

%Time Sar 
Proposed 

Amount 

F. Travel 
4 round trips Mexico/US for each P.I. (Allen and Pelto, G.H.)
2 round trips Mexico/US for Faculty Associate (Pelto, P.J.) 
2 round trips Mexico/US for R.K. Chandra 
3 round trips Mexico/US for Research Coordinator 
2 round trips Mexico/US for Research Assistant 

$ 9 350 

G. Publication Costs 0 

H. Computer Costs 4.000 

I. Other Costs 

UConn Organization Meeting (4,140) 
Per diem for Mexico 
Phone ($100/hour U.S. to Mexico x 25 hours) 
Consultant fee for R.K. Chandra (1,000) 

4 140 
500 

J. Subcontracts (see attached sheets for details) 

Mexico (INN) 
Yale University 

241 938 
... . 

K. Direct Cost 399,346 

L. Indirect Cost 

48% of K - (D+ H + J) - (0.48) 

63,177 

I.Total Estimated Project Cost (K+ L) 462,523 
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Summary of Expenses for
 
Instituto Nacional de Nutrition
 

(Mexico) Subcontract
 

Expense Year Year Year Year Year 

Category 1 2 3 4 5 

Personnel 117,738 179,380 a 218,394b 209.329 18P,,9)0 
Equipment 65,250 34,515 c -- --

Supplies 26,800 35,325 39,000 20,000 18,000 
Travel 1,650 1,980 2,376 2,851 3,421 
Contractual 30,500 27,500 30,400 30,100 37,150 
Indirect Cost -- --
Total1 Proposed

otunt 241,938 278,700 290,170 262,280 247,561 

Total for Entire Proposed Project Period: $ 1,320,649
 

Additional personnel: medical student (5,833); graduate students
 
(7,360); laboratory technician for ininocompetence (7,500);
2 lactation aides (1,563); additional salary increase due to 
some salaries in Year I not full 12 months (21,424), addition 
for inflation of salaries (11,255), performance technician
 
(6,132).


b Additional personnel: 6 lactation aides (28,134); 2 activity
 
aides (7,600); 4 graduate students (13,148); inflation increase 
(15,000).

C Includes equipment for work performance substudy: 2 K-M respirators 
(3,500); niedilog (2,500); 02 analyzer for laboratory (4,700); 02 
analyzer for field (1,200); C02 analyzer (5,500); treadmill (3,500);
3 KO enerators (900); Spectronic 20 (700); Douglas bags, 250
l ,dr (950); miscellaneous equipment under $500 each (5,065). 
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Detailed Budget for First 12-Month Period
 

(Mexico Subcontract)
 
Proposed
 

% Time SalaryAmount
 

$ 177,738
 
A. Salary and Wages 


1. Senior Personnel
 
100 20,773


Director of Field Clinic (M.D.) 


2.Other Personnel
 
9,500


Bilingual Admin. Secretary 100 

100 (3/1-12/30) 6,360
Data analyst/programmer 

100 (3/1-12/30) 3,280


Key puncher 

100 5,750


Driver 
 1,800
100
Servants (3) 

100 (9months 41,400


Technical aides (12) 

100 9Months 6,440


Conmunity aides (4) 

100 9 months 3,115


Clinic assistant 

100 9 months 13,320


Lab technicians (2)(clinic) 

100d x $60/day 6,000
Student labor 


B. Fringe Benefits 


(INN protocol incorporates frinbe benefits into salary figure)
 

117,738

C. Total Salary, Wages and Fringe 


65,250

D. Equipment 

50,050
1.Total for Field Site 


Construction costs for clinic-research center at
 
San Juan Epatlan (18,000); furniture and appliances
 
(3,650); vehicle (6,500); 2 freezers (1,200); 4
 

portable scales (600); 6 skin-fold calipers (900);
 

6 anthropometers (600); 2 non-oscillating infant
 
scales (4,000); 3xamination room equipment (5,000);
 
4 breast pumps (2,000); spectrophotometer (1,100);
 
audiometer (500); other miscellaneous equipment.
 

2. Total for Instituto Nacional de utrition (INN) 15,200
 

Vehicle for transport to/from field (9,000); computer
 
terminal (3,000); office equipment (includes electric
 
and manual typewriter (1,000); 2 freezers (1,200);
 
incubator (for bacteriology)(1 ,000).
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Detailed Budget for First 12-Month Period
 
(Mexico Subcontract) -2-


Proposed
%Time Salary " Amount 

E. Material/Supplies $ 26,800 

4edical supplies (3,000); office supplies (4,000)
 
xeroxing/mimeographing (3,000); urine/feces
 
containers (5,000); syringes, etc. (1,000); lab
 
supplies (Hct, Hb, parasites, bacteriological, etc.)
 
(6,000); glassware (4,800).
 

F. Travel %66O
 

I round-trip to Mexico/US for Director of Clinic
 
2 round-trips to Mexico/US for P.I. (A.Chavez)
 

G. Publication Costs 
 0
 

H. Computer Costs 4,000
 

I. Other Costs 26,500
 
Phone ($10/3 min. Mexico to U.S.) (4,000); main
tenance of Clinic-Research Center and vehicles
 
(14,100); per diem for short-term professionals
 
at $15/man-day x 300 (4,500); per diem for stu
dent assistants at $6/man-day x 667 (4,000).
 

J. Direct Cost 241,938
 

K. Indirect Cost 
 0
 
(INN does not require indirect costs)
 

L. Total Estimated Project Cost $ 241,938 
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Detailed Budget for First 12-Month Period 

(University of Massachusetts Subcontract.) 

% Ti Salar 

Proposed 

Amount 

A. Salary & Wages 

1. Senior Personnel 

R. Brooke Thomas 
Benjamin Ricci 

25 
25 

5,491 
7s902 

$ 30,833 

2. Other Personnel 

2 Research assistants 
2 Field interviewers 

100 
30 

16,000 
1,500 

B. Fringe Benefits 

Health fringe benefit $100/month x 3 
months x 6 (1800) 

1,800 

C. Total Salary, Wages and Fringe 

D. Equipment 

(included inMexico subcontract) 

0 

E. Supplies 

(also included inMexico subcontractO 

500 

F. Travel 

1 round-trip U.S./Mexico for each person in 
personnel (6x $550/trip). 

3,300 

G. Publication Cost . 

H. Computer Cost 

I.Other cost (850); per diem in Mexico, 10 
days @ $35/day (350); 4 months at 700/month 
(2,800). 
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Detailed Budget for First 12-Month Period
(University of Massachusetts Subcontract) -2

%Time Salary 
Proposed 

Pr unt 

J. Direct Cost 

K. Indirect Costs 

L. Total Proposed Pdount 

$ 40,493 

16,526 

$57,019 

r)I R 



Sunmary of Expenses for
 
University of Miami Subcontract
 

Expense Year Year Year Year Year 

Category 1 2 3 4 5 

Personnel 'J2,997 14 ,296b 15,726 17,298 

Equipment - 400 - - -

Supplies - 2,000 2,200b 2,420 2,662 

855b
Travel -777 940 1.034 

1,025 1,127b 1 , 740 a 1.914aContractual 

Indirect Cost - 6,628 7,291 8,020 8,822 

Total Proposed Amount - 23,827 25.769 28,846 31,730 

Total for Entire Proposed Project Period: 110.172
 

a $500 for publication costs added Year 4 & 5. 

b 10% increase added each project year. 



- -

for First 12-Month Period (University of Miami Subcontract)Detailed Budget 

A. Salary & Wages 

1. Senior Personnel: 

Tiffany Field 


2. Other Personnel: 

Research Assistant 

Graduate Student 


B. Fringe Benefits 


15% X 5,650 * 847. 

Proposed 
% Time Sala Amount 

$12,150. 

1OQ (summer) 5,650 

100 4,000 
100 (summer) 2,500 

847. 

12,997

C. Total Salary & Wages & Fringe 

D. Equipment
 

20 activity bracelets @ $20. ea. 	 400. 

2,000.

E. 	Miaterial Supplies 

xeroxing/mimeo (1,000); testing materials (1,000) 

F. Travel
 
777.3 round trip Florida to Mexico 

0.
 
G. Publication Cost 


H. 	 Computer Cost 
1,025.

I. Other Cost 

Corrunications (500); per diem in Mexico 
($35/day X 5 days X 3) (525). 

17,199.

J. Direct Cost 


6,628.

K. 	Indirect Cost 


51% X 12,997 - 6,628. /

$ 23,827.
L. lotal Estimated Project Cost 
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Summary of Expenses TorFlorida International University Subcontract 

Expense 
Category 

Year 
1 

Year 
2 

Year 
3 

Year 
4 

Year 
5 

Personnel 

Equipment 

15,206 

460 

24,675a 

-

25,143 26,613 

-
Supplies 

2,500 2,500 2,500 2,500 
Travel 

Contractual 

Indirect Cost 

Total Proposed Amount 

" 

-. 

. 

777 

19025 

9,124 

29,092 

900 

1,200 

14,805 

44,080 

900 

1 ,700b 

15,086 

45,329 

1,000 

1 ,700b 

15,968 

47,781 

Total 
for Entire Proposed Project Period: 
 166,282
 

a lumber 
of Research Assistants increased from one to 
three.

b $500 for publication costs added Year 4 & 5.
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DetaiIed Budget for First 12-Month Period(Florida InternationaI 
University Subcontract)
 

Tim_e. 	 Proposed
r 
 .Amount
 

A. 	 Salary & Wages 
$ 14,000.
 

1. 
Senior Personnel
 
Gordon R. Finley 
 25 
 7,000
 

2. Other Personnel 
Research Assistant-
 100 
 4,000

Graduate Student 
 3 months 
 3,000
 

B. Fringe Benefits 

1.206.
 

17.23% X 7,000 
= 1,206. 

C. 
 Total 	Salary & Wages & Fringe 
151206.
 

D. 
 Equipment
 

Audio,'ter: Beltone Model 0-9 	 _J60.
 

E. 	 Material/Supplies
 
xeroxing/mimeo (1,000); testing materials (1500).
 

F. Travel 

3 round-trips Florida to Mexico 
 777.
 
G. Publication Cost
 

H. 	 Comiiputer Cost 
0.
 

I. Other Cost 1,0 . 
Communications 
(500); per diem @ $35/day X
 
5 days X 3 (525).
 

J. 	 Direct Cost 

1968.
 

K. 	 Indirect Cost 


60% X 15,206 - 9,124. 99,124.
 

L. 	 Total Estimated Project Cost 

$ 29 092
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Detailed Budget for First 12-tionth Period
 

(Yale University Subcontract)
 

% Time 


A. Salary and Wages 


1. Senior Personnel 

Ellen Messer .100 (1/80-6/80) 

100 (7/80-8/80) 


B. Fringe Benefits 


21.9% X 8,333 - 1,825
 
17.3% X 4.074 - 705
 

C. Total Salary & Wages & Fringe 


D. 	Equipment 


12 Timex Watches (300).
 

E. 	 Material/Supplies , 

40 rolls of film (362). 

F. 	 Travel 

2 round trips U.S. to Mexico (900); limoslne 
service, New Haven, CT to N.Y.C. (60); trans
portation 4exico City-Epatlan (200). 

G. Publication Costs 


H. Computer Costs 


I. Other Costs 


per diem in Mexico for first 2 weeks
 
(14 days X $35/day) (490)
 

J. Direct Cost 


K. 	 Indirect Cost 
36.6% X 12,407 (SW) a 4,450 

L. Total Estimated Project Cost 


Proposed 
Salary 'Amount 

12,407. 

8,333 
4,074 

_2,530.

14,937. 

300. 

362. 

1,160. 

0; 

0. 

490. 

17,249. 
'DoSCo 

-4,-_ 

$ 21,789. 



APPENDIX VI
 

Sources of Matching Funds from the University of Connecticut 

Univ. of Connecticut 
Faculty Department Area of Consultation % Time Salary 

a
Lindsay H. Allen, Ph.D. Nutritional Sciences Principal investigator 33 7,754
 
(growth and development)
 

Gretel H. Pelto, Ph.D. Nutritional Sciences Principal investigator 15 3,352
 
(nutritional anthropology,
 
dietary assessment) 

Pertti J. Pelto, Ph.D. Anthropology and Corn- Faculty Associate 10 3,626 
munity Medicine (community research
 

me thodol ogy) 

Kirvin L. Knox, Ph.D. Nutritional Science Energy expenditure 5 1,845 

Robert G. Jensen, Ph.D. Nutritional Science Breast milk analyses 10 3,850 

Joseph J. Lucas, Ph.D. Agricultural Exp. Station Biostatistlcs/ experi- 20 7,000 
mental design
 

James E.C. Walker, M.D. Community Medicine Epidemiology 5 3,295
 

$ 30,622 
Total ,11atching Funds (Year 1) = 32% 

(30,622/94,432)
 

Total Esti.ated Matching Funds for Entire Project (5 years) = 25% (180,586/722,343) 

a L.H. Allen's 33% calculated as follows: 1/80 - 5/80, 15% time devoted to project. 

Sabbatical leave 9/80 - 12/80; 100 percent of this period will be devoted to project (50% salary 
paid by the University of Connecticut). 



APPENDIX VI (cont.)
 

Additional Sources of Matching Funds from the University of Connecticut
 

Appendix VIIcontains some explanatory materials concerning the University
 

of Connecticut Center for Latin American Studies. The Center has an annu

al operating budget of approximately $850,000. We believe that some por

tion of this budget should be applicable as matching funds. However,
 

since we are uncertain as to the specific CRSP criteria for matching
 

funds eligibility, we only mention the activities of the Center of Latin
 

American Studies as a potential furure source of matching funds should
 

it be necessary to show further University commitment.
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APPENDIX IV-3
 

University of California, Berkeley/Los Angeles, Proposal
 

in collaboration with
 

University of Nairobi
 

Kenya
 

PREV "'AGE BLANK
 



I. OBJECTIVES
 

An increasingly important emphasis in nutritional research is on the
 
interrelations between people and their environment. The environment in
cludes not only the biophysical but also cognitive and sociocultural di
mensions. Such an emphasis is encompassed within the specific objectives
 
and research design of this study. The long-term orientation of the pro
posed research is toward understanding, within the general domain of intake/
 
function foci, the nature of certain processes and their consequences for
 
various individuals and social units, both singly and as a combined,
 
dynamic system.
 

The specified primary objective of the proposed research is to define
 
the relationships between food intake, functional competency, and overall
 
life experience so as to generate information that can be used effectively
 
in the development of strategies to achieve sustained improvement in the
 
nutrition, health, and welfare of affected populations. To achieve this
 
goal it is necessary: a) to establish relationships in quantitative terms
 
between a range of food energy intakes (above severely underfed but less
 
than adequately fed, by existing criteria) and a range of competencies in
 
the areas of disease, reproduction, activity and work performance, cog
nition and behavior; b) to elucidate the processes, paths, networks, or
 
institutions through which inadequate food energy intake impairs the func
tion of self and others; and c) to identify key points, levels, or mechanisms
 
for the most effective intervention(s) through the various sectors (health,
 
agricultural, economic, social/goverm.ental).
 

The various subparts of the research proposal are addressed to more
 
narrowly defined objectives in each of the specified functional areas and
 
these are stated therein. A single objective theme sets the framework for
 
the approach in each of the topical areas, unifying and bringing coherence
 
to what could otherwise be a series of parallel but essentially independent
 
studies carried out In a single population. This objective may he restated
 
simply as an attempt to answer the question of whose intake affects whose
 
function at the moment and through time. To the extent that it is possible
 
to do so in a few years of study, the research will also attempt to determine
 
how these effects are mediated; the research will provide, at least, the
 
basis for development of sound and testable hypotheses concerning the
 
mechanisms involved.
 

A second specified objective is to enhance the competency of the insti
tutions involved to address more effectively the pervasive problem of food
 
deprivation wherever it exists. The overseas institution involved in this
 
collaborative project will have significant strengths to contribute, most
 
particularly in the biomedical sphere; activit4 s have not generally ex
tended into the social and behavioral sciences in-depth. Research at all
 
institutiins involved has generally focused fairly narrowly within a given
 
disciplinary area. Thus the objective for all participant institutions is
 
to promote collaboration and inttrdisciplinary interaction by the develop
ment of complementary research teams and by clearly formulating and providing
 
for a variety of research and collaborative formats, including training and
 
scientific exchange.
 

Because this project is seen as but one component of a larger research
 
program it incorporates the objective of providing empirical data and
 
conceptual-theoretical formulations which may serve as a basis for cross
societal comparisons.
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*II. RESEARCH PLAN AND DESIGN
 
A. Introduction and General Plan
 

This proposed five-year research project is planned in detail for the
 

first 3-year period; years 4 and 5 are intended for follow-up of longitu

dinal as-pects and specific hypothesis testing. Research during years 1-3
 

is conceived mainly as a field study paralleling the traditional approach
 
While the latter usually focus on
of particular social science studies. 


a delimited population, they may include a range of variables, which in
 

number and type are not characteristic of most nutritiorily-focused re-


That is, the field study is generally structured to involve a
search. 

bounded, sometimes demographically small population but a broader range of
 

variables than is customary in most other types of research on humans.
 

This type of general design of population/variables makes the best use of
 

multidisciplinary expertise and is the most suitable research framework for
 

the specified priorities of the CRSP guidelines.
 
The 3-4 year research plan for this project has three integrated phases.
 

will establish the collaborative research
The 6-12 month initial O 

operations including triii1Wg in specific techniques, selecting the study
 

coxmnities, making field site arrangements, and implementing the infor

mational bases. The investigators also view the initial phase as a field
 

orientation period, in part for adjusting personnel to the field situation
 

and in part for adjusting the socionutritional research procedures to field
 

This should enable the research procedures to be most
colutingencies. 

During this time a ourvey
effectively designed, adjusted, and scheduled. 


of 500 or more households will be made from which the sample population of
 

house'eolds will be selected, and the ongoing informational bases will be
 

established. The informational bases are to be used to define, describe,
 
This aspect of
and monitor various data throughout the research program. 


the program will provide continuously gathered and/or updated core data on
 

variables and parameters-considered basic to all the disciplines involved
 

in this project and that may be used in common or by any of the partic-

In
ipating investigators to pursue other questions which may arise. 


these data may serve as a basis for cross-societal comparaddition, 

isons.
 

, lastinig two years, builds on the continuing infor-
The second p 

This mid-phase includes specific
mational-ba'ses'prev-ously established. 


Relationships between
individual intake/function foci and their conteyts. 

intakes and functions are to be understood on f individual and social 

levels as part of the human experience. It is thus necessary to embed the 

-ries of contexts, from the individual
intake/function foci w'thin a 

household, community, and institutions.
through relevant social units, &.e. 


The unit of primary reference is the household. To understand its function

iTg, the environments in which the household operates must be investigated.
 

The mid-phase of this project provides for the integration of all dimensions..
 

biophysical, sociocultural and cognitive., through an array of investigative
 

components. The contextual concern given to CftSP-identified areas is
 

valuable in view of the anticipated concerns with multivariate, multiplex
 

problems and relationships in this phase.
 
The third phase involves completing major aspects of analyses,and writing

up and di-ssleminatinj the research information, results of the surveys.
 

and the field study. Conservatively, this activity will span six months,
 

though not all components will adhere to the some timetable. It is
 

expected that the most fruitful uses of project materials will be made if
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this phase is based on several formats for interaction. During the third
 

phase, work will also be underway on relevant longitudinal research studies
 

in the cognitive, social and reproductive competency areas. Analysis of
 

the findings from the second phase will be used to develop hypotheses that
 
This research cannot be formulated
can be tested in years four and five. 


at the present, but it is likely to follow an intervention or experimental,
 

rather than a naturalistic, design.
 

LEVELS OF MEASUREMENT. There are four levels of measurement: the indi

vidual; the household; the community; and the institution. The first three
 

serve as primary units of analysis, while the institutional level provides
 

a necessary and important linkage to policy concerns for the other units.
 

These units are viewed both singly and in interaction with each other.
 

Research foci commonly cross-cut several levels of measurement and involve
 

several disciplines. The following features of this research design
 

especially allow all four levels to be effectively accommodated: a) the
 

field study framework; b) the informational bases; c) the contextual con

cerns; d) the attention given to multidisciplinary collaboration; and
 

e) the ongoing consideration of data management.
 

DATA NEEDED IN CO?4ON. Data which are likely to be needed in common
 

by all investigators include both historical and current materials. Food
 

intake data are primary, although various investigators will use them at
 

different levels of resolution. At the individual level, biographies and
 

histories (including medical and health) constitute the main common data
 

At the household level, descriptive and quantitative information
set. 

includes a physical description (for example: house type, cooking facilities),
 

household composition, household resources, and, if possible, a household
 

history. Community data needed in common include:population and vital
 

statistics; a village map showing residential units and various facil

ities with accompanying descriptive information; and material on climate,
 

weather, and other environmental conditions. These data will necessarily
 

be collected by survey and census methodologies as well as from existing
 

public information sources.
 

B. Selection of the Study Community(ies)
 

Selection of the study community will be undertaken in collaboration
 

with colleagues in the field location. However, it is clear that there are
 

a number of considerations to be taken into account and reconciled, during
 

the selection process, based on our knowledge of the proposed study area,
 

previous experience with longitudinal studies in rural Africa, and our
 

proposed budget.
 
Overall, the population base for which samples are to be drawn needs to
 

be in the order of 4000-5000 persons. Based upon previous work done in
 

Kenya, Ghana and India by members of this research team, this population
 

size should not only be manageable for measurement purposes but should
 

also provide the degree of variability required within most of the variables
 

to permit the mathematical analysis to be carried out. Again, the feasibility
 

study will be important in the final determination of these points and may
 
As is usual in a
lead to modifications before the main study begins. 


field research project, the sample size will be a compromise between the
 

numbers required for acceptable statistical accuracy and the twin constraints
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logistic problems and humam and fiscal resources. Prior to definitive
.of 

selection of the field site we are not prepared to specify a precise
 
sample size.
 

For the purposes of this research, a well-defined group of rural
 
villages is contemplated. Concentration of the research in a small area
 
will minimize transport costs and sampling bias. As the study results
 
could not produce a valid descriptive picture of all of the country, it
 
is best to concentrate on the establishment of valid relationships, not
 
on extensive geographical coverage.
 

These villages will need to have reliable access, though they may
 
be a distance from a main highway. They will also need to be conveniently
 
accessible to one another. A cluster of four villages will satisfy,
 
insofar as possible, the intake requirements of the research, i.e. a
 
range of intakes will be observable that includes an adequate level.
 

Enumerators will be housed for the most part outside the study
 
villages in a readily accessible nearby village in order not to have a
 
large disruptive impact upon the economies of the study villages. Resident
 
villages for the enumerators will be at least within convenient cycling
 
distance to the study villages.
 

Inpractice, the collaborating researchers will develop a specific set
 
of guidelines in order to make a final selection of the cluster of villages.
 
For example, itmay be desirable to choose villages that span a district
 
or state boundary inorder to see the effects of administrative variation
 
on the handling of nutrition related problems. Oversea5 colleagues will
 
expedite the selection process through their knowledge of and experience
 
with village studies. The choice of the site will be critical for the
 
research and more careful thought will be given to it once the general
 
area in which the research is to be conducted is known.
 

DESCRIPTION OF POSSIBLE STUDY SITES AND KENYAN DIET.
 

Machakos District, Eastern Province, Kenya. Machakos District, Easte,-n
 
ProvTince,enya isapproximately lO-1-east of Nairobi (see map)
 
and has a total area of 5,790 miles. Machakos District isdivided by a
 
high range of hills with a relatively fertile, hilly side to the west
 
where coffee and bananas are grown as important cash crops. A flat,
 
semi-arid side with poor soil lies to the east, bordering on the Athi
 
River where subsistence farming of cowpeas and maize and raising cattle
 
predominate. The altitude ranges from 3000-5000 feet; the mean annual
 
rainfall is 900mm. Abundant information about M4achakos' cropping
 
patterns, household size, and consumption of basic food groups about
 
Machakos is available.
 

The average number of household members is six. As in many parts of
 
Kenya, migration isconsiderable. About a quarter of all heWds of house
holds have a Job inone of the larger towns in Kenya - most of them in
 
Nairobi - and come home most weekends or once a month. Due to a shortage
 
of land, some families move away or maintain one farm within and one
 
outside a given area moving back and forth several times a year.
 

The Medical Research Institute, now part of the goverment of Kenya
 
(forrerly of the Netherlands Tropical Research Insittute) carried out studies
 
in tne Machakos area. A number of population-based longitudinal studies
 
have been carried out on pregnancy outcome, nutritionul status, and
 
epidemiology of pertussis and respiratory illness. The studies were
 
conducted by local field workers. The Machakos area isvery
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large and there are many sections that have not been studied or touched in
 
any way by research efforts. The area is close enough to Nairobi to make
 
logistics for special studies and back-up relatively feasible. Also, a
 
great deal of background material is available about the area. There is a
 
cadre of well-trained local Akamba-speaking personnel, and it is anticipated
 
that some of them would be available for further field work.
 

Taita Hills District. The Taita Hills District in Coastal Province,
 
about 200 km from the coastal city of Mombasa, (see map) has been the sub
ject of anthropologic studies, as well as a few nutritional studies.
 

The Taita Hills District is a small, geographically isolated, mountain
ous area rising sharply from a surrounding plain to elevations over 7,200
 
feet above sca level. The Taita District, which encompasses the Taita
 
Hills proper, has an area of 504 square miles. The Hills are sharply
 
differentiated from the plains not only in elevation but also in terms
 
of rainfall (the hills receive 30 to 50 inches per year), vegetation
 
(grading into hardwood canopy forest at higher elevations), and population.
 
The Hills can be described as an "island" of high population density
 
(125 persons per square mile in 1962 for Taita Division, according to the
 
Kenyan census, with some locations over 200 per square mile), almost totally
 
surrounded by a National Park with a population density of 0.7 persons per
 
square mile in 1962.
 

A number of studies show that the Taita people are settled agricultura
lists, growing crops of maize, beans and sweet potatoes for subsistence,
 
practicing patrilineal descent, with a tradition of lineage-held territories,
 
residence in nucleated settlements, individual ownership of land, property
 
and livestock rights, and (largely) male inheritance.
 

The Taita IHills have also been the subject of a recent doctoral disser
tation in geography (Nazzaro, 1974). This dissertation examines the re
source base of the highland areas of Taita District, and documents changes
 
occuring with the introduction of commercial agriculture and contact with
 
foreigners. This research provides useful background data for evaluating
 
the effect of these changes on nutritional status.
 

Other sites. Other possible sites for the study were discussed with
 
the Kenyan representative.
 

GENERAL DIESCRIPTION O1 KENYAN D1II. 

The following statements characterize a typical Kenyan dict: 

-- Corn is the main staple everywhere in Kenya, except in highlands of 
Eastern Province where sorghum is added. Corn is usually pounded 
before cooking and is eaten roasted whole, or boiled with beans, 
potatoes, onion and/or green leaves (uji). 

-- Maaioc i',mixed with -orghum and made into a thick pa,;te, uljali. 

--Legumes are universal ly eaten, usually mixed with othvr food,; or 
made into pa;te; legutmesi are an important source of piotein. 

-- Meat, fish and chicke r are not eaten regularly in l:stern Province. 

-- Green leafy vegetable'; are used In stews but cooked for long periods 

-- Fn It (mainly banana,') are eaten as .nack'. 

--Tea and coffe,e are ved ifcultivated but beer made from !;ugar cane 
or millet is a favorite. Milk is used in tea. 

532
 



-7

main meal is at night with the same dinner for several nights.
--The 
The mid-day veal, if anything, consists of leftovers, and for breakfast
 

uji and tea are taken.
 
Overall data indicate the average Kenyan diet consists 

of 78.5% carbo

Thirty-six percent of infants are
 hydrate, 14.0% protein and 10.2% fat. 

Banana
 

nursed for 12 months, 18.1% for two years and 5.5% for three years. 

Intake
 

and potato are the first non-milk foods and uji and 
milk are given. 


of vitamin A, vitamin C and calories are found to 
be generally low. Our
 

own food intake data on Nairobi women and children obtained 
in 1977 con

cur with this general picture except that iron and calcium were also low
 

and calories were adequate.
 
The nutritional picture in Eastern Province at the time 

of food shortage
 

in the late 1960's showed average caloric intakes of 1426 
kcal and 45 gm
 

Fifty percent usually did not consume aninal protein
of protein per day. 

and in general intakes of calcium, vitamin A and niacin were all below 

re

quirements. Protein-calorie malnutrition, anemia and endemic euthyroid
 

Anemia of pregnancy was largely megalobastic,
goiter were also found. 

attributed to folic acid deficiency.
 

In 1975-1976 extensive, precise quantitative dietary surveys 
in infants
 

and children were conducted by Von Steenbergen in Machakos District under
 

the Medical Research Institute. These surveys included breast milk com

position, seasonal variation, weaning and breastfeeding 
practices and
 

The survey results should be published soon.
 attitudes and diet of mothers. 


and SaTLle Selection.
C. Community v 

the unit of investigation and
 Because the CRSP specifies household as 
 popu

emphasizes the mother-infant dyad, a basic determinant of the sample 
of to

lation is that it must include a sufficient number fertile couples 

provide for the minimum required number of pregnant women. A second de

is the need for a sufficient number of well-nourished individuals
terminant 

the cultural/function can be defined in 
('"control ;") so that adequate 

of some measures is not known
environmn.tal context. The variability 

but it is assumcd that an n of 20 well-nourished pregnant women
precisely, 

an adequate sampl ing base'. Assurance that adequtate numbers
will provide 

adult,; and children are included in the sample
of other well-noturished 
stems from the expectation that well-nourished women are likely to be 

other well-nourished individuals
found in well-nourished hou!,eholds and that 

is mildly or 
may also be preeint in houseieholds where the pregnant woman 


moderately energy-deficient.
 
At least 5' of the population 1-s likely to be well-nouri ,hed, even in
 

800-1000 households 
poor rural communities,, so a total population of about 

constitute
(about 4000-500(0 individuals) would include 40 that would 

is e.ti mated to be about 40/1 000. Thus,
"control s". The anntal birth rate 
there should be 200 live births, annually, of which at least 10 would be
 

"controls", and the required a would be acctu ulated in a 2-year study.
 

were includ ed in the study, the number ofIf the total population 
greatly in excess, so a

less -than-adequat vl y nourished persons would bo 

sampling procedure will he devised, liltimately the data will be analyzed 

of food energy intakes observed over the 2-yearaccording to the range 
period, but some stratification of the population is needed before sampling 

be encountered.to assure that the desired range of intake is likely to 
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To do this, a preliminary survey of limited scope will be made of the total 
population, covering the following points: age, sex height, weight, medical 
history, reproductive history including family planning practices, physical
 
examination (emphasizing signs and symptoms of present and past nutritional 
deficiency or excess), hematocrit, dietary history (food preferences, fre
quency of household food use, previous experiences of hunger, famir e, 
drought), living arrangements (type of house, water source, etc.), income 
and occupation/work, education and training, literacy and langtage, and re
ligion. All households having members that in medical judgement are severely 
malnourished (i.e. frank clinical signs of deficiency, weight/htight below 
60% of international standard) will be excluded from the pool of households 
from which the sample population is to be drawn and will be referred for 
appropriate available treatment. The remaining households will bt, divided 
into five strata according to: a) weight for height of the malc and fernale 
heads of the houschold*; b) approximate energy intake per energy-consumer 
unit**; c)lhematocrtt of female head; d) type of house; and e) income per 
consumer unit. The stratification will be done by discriminant analysis 
using the SJSS program. If these factors do not discriminate adequately, 
additional factors will be used: height-for-age and weight-for-height of 
6-8-year-old children; occupation of male head, and years of educat ion 
completed by female head. Sixty households, fifty of which rmvt include 
a presunptively fertile, conjugal couple, will be selected at random from 
each stratum. 3(10 constitute the 1ampl, ForThese households ppulat ion. 

subsequent study, the selecting stratumr-classification i,, irrelIevant; in
take data collected during the major study itself will com'ti itute the
 
independent variable for final subject classificat ion.
 

Some information to be gathered in the survey is required for other
 
components of the study in that it contributes to a description of the
 
community. Additional information to be collected in the iitial phase
 
includes the following:
 

1. Conmmuit " data: public records and archive'. (vitll ;tat istics; 
census materials; land regi,;ter; license,.; tax payment';); popi lationl 
(structure; growth; migration; other demographic,); ins't ittt iolP, and or
ganization (of community and other level-, of government (form.al and in
formal); communication (including publication,;) and tranqpu riat ion; 
financial in';t itution,; and banking facilities; hiealth and mediLal facilities; 
health-care giver-,; indu-,tries;; sani tat ion faci ities; edu;it ion facilit es; 
introduct ion of new traits, facilities, programr;; vi 1lag, ri;p ;howing 
resident ial units, neighhorhoods, various facilities; ald i rilfri-ance. 

*The designtat ion mal and ftemale "heads; of* ho',.ehold" a'; u'ed in th1i, document 
refers to the cotuple (or the man and womnn i ndividuaIlly) re'.,idinrg in and 
dominantly involved ill man agemenlt ard provision of !slbsist :nmce to tihe household. 

*"Energy con ,umer init is derived by converting all indivi dnal,- to mature male 

energy cqu va I ent r,, for example: 

Reference Person Weight (kg) erg kcal/day Units 

Male Adult 65 3000 1.0
 
Female Adult 55 2200 0.73
 
Male, 10-12 yrs 36.9 2600 0.87
 

etc. 
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weather records; agricultural reports; 
aerial
 

2. Environmental data: 

photos; major environmental events or conditions; 

land (biophysical descrip

tion, ownership,utilization); water (sources, 
quality, quantity); geography
 

sources.
(map, biophysical resources); fuel 
of the sample population, the total
 To verify the continued validity 

population will be resurveyed at the 
end of the first and second years of
 

the principal study. Examination of the larger population 
should alert the
 

team to major trends/changes in demographic 
characteristics, income, food
 

use, and the like, and will provide 
reference data on birth and death rates
 

of children, and migration patterns.
 

and sample selection:
work for initial comunity survey

3. Preparatory Africa that careful and intensive 
It has Feen our. rsarch experience in 

Our
 
preparation can eliminate most of the 

major problems that could arise. 


preparatory work would involve approximately 
three stages:
 

about a three
funding arrangements are being made,

1) While final suivey and testingprepare
month period, the investigators will 

ana
instruments and the computer programs that will be used in 

lyzing the data. 
after funding, work will 

the first three-month period2) During office and field base,
to establish a centralproceed in Kenya 

on further collaboration survey instruments (based with 
modify local staff.and to recruit and train 
senior Kenyan colleagues), 

period that will include 
The third stage will be a six-month3) 

and !sampllt selection.initial surveys 
tud area: "The first step

e.tablishin of4. Preliminaryj tcl,. ii 
ot enya from the Officet permi sFion

is obta i o ciall govVrnment 

once
proceed expeditiously

the President; it is anticipated that this will 


funding i,; ass-ured.
 with the chiefs,
The second slep i, the et.tabli shrnent of close links 

chiefsof the area. Subsequently, the 
an.!A other local leaderssub-chief!; area.with the people in the study

could organize iweet ings 
will be obtained in eacli community, in 

for the ,tirveyInformed cons,,nt officer.
it-. chief elected or appointed administratlvwith 

purpose, plan, and procedures will be explaified verbally in theconsultation local 
The fying que,tions. Any

will be encouraged to arik clai 
language(s) and all 

and incentive will 
may refiiv to participat e withooit penalty, no 

household medical examination 
part icipation (other than the 

be offered to induce 
. The protlct itaff will emphasize 

e of %lt dyis an eti,tial part thethat inc ludin : a will ing
amount of coolperal ion is requet ed,

that a cornsideraihl e woulld question
home vi sit,, by the field st aff who 

ness to accept frequent Meet-ieveral years.
about a variety of items for

members of the househo ld 
regular has is to keep the populationonconlinot' to take place aings would 
act planned tor the coming

pas.t accompl ishient, and vit ive;
informed about 

to enlist their help with logistics.
year, and 

of col:.borating institu
one %enior invest) gotor from one the 

At least the consent procedure.observer will witnessdisintere'stedtions tind a consent. Informed con
will be Invited to witness oral 

Commnunity leaders same
In the full study will be obtained in the 

.ent for pitriicipation 

manne r.
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TABLE I Foods comprising the usual e t of pregnant Kenyan women (n-59) 

UCLA Kenya -. jdy 1977 

FOOD GROUP Percent of women who reported eating the foods regularly
 

7-10% 11-20% 21-30% 31-50% 51-70%. 71-100% 

White bread Rice Ugali (cornbread'
MaizeGRAINS 

Chappati
 
White corn
 

Spinach Cabbage Potatoes Onions

Peas Carrots
FRUITS & 


Banana Tomatoes


I 
 Red beans
VEGETABLES Sweet potatoes Pineapple 

Oranges
White beans
ango 

Pears
 

Eggs
MEAT, FISH, Chicken Fish, fresh 


Beef

POULTRY & EGGS 


Veget4ble fats
Margarine
FAT3 

Sugar cane Browin sugar White sugar
SUGARS 


Sukuma Wiki
 
MIXED DISHES 
 (onions. collards
 

7 cornbread)
 

Soft drinks
MISCELLEANEOUS Cocoa 

Treetop (orange
 
beverage)
 

Milk in sfall
 

amounts In tea.
DAIRY PRODUCTS* 


*yogurt and sour milk were consurmed regularly by 1 to 5% of the women
 



Foodntake Measurement
 

The purpose of measuring 
food intake is to determine 

the specified
 

independent variable,% the 
energy intake of individuals 

and households over
 

To do this, it is necessary to know the amount 
of food eaten in
 

time. 

representative sampling 

periods and the composition 
and digestibility of
 

Since all of these measures 
are prnne to error, an 

important
 

the food. 

objective is to identify 

and if possible reduce 
sources of error by using
 

Coincidental to calculation 
of energy
 

a variety of independent 
measues. 


and the vitamins.
intake, information will 
be obtained on intakes 

of protein, iron, calcium
 

Determination of food patterns 
and their effects on competencies 

re

quires study of individuals, 
and the households and communities 

in which
 

Food is chiefly consumed 
in familial settings;and 

social as
 

they live. 

well as economic factors 

in a community affect what 
is available and what
 

Reasons for food patterns 
will be sought in sociocultural
 

may be eaten. 

The patterns themselves will 

be ascertained by observation, 
by
 

terms. Information on food
 

questions,and by specific 
methods herein outlined. 


patterns (what is available, 
how it is prepared and eatenand 

by whom)
 

will be obtained collaboratively 
by the anthropologists and 

nutritionists.
 

24-HOUR INTAKE.
 
The basic core measurement 

is 24-hour food intake of 
individuals.
 

This will be obtained by 
the retrospective method 

using experienced local
 

During the pilot phase intake 
will also be recorded by
 

interviewers. 

direct observation and weighing/measuring 

as specified in the core.
 
consistent
 

Whichever of these two 
methods provides the more 

reliable 


If the two methods provide 
essen

information will be used 
thereafter. 


tially equivalent information, 
the retrospective method 

will be used in
 

the main study because of 
its simplicity.
 

FOOD INVENTORY.
 
The first two 24-hour recalls 

of each quarter will be 
taken one week
 

an inventory record of household 
food and water use will
 

apart. On day 1, The female head, if
 

be started by weighing all 
food and fluids in store. 


literate, will be asked 
to record: all food and 

fluids brought into the
 

home during the week (nmount,source); 
household members absent 

from meals
 

and guests present; and 
food and water in the household 

not consumed by
 

If no one is capable
 

people and not in store 
(spoiled, fed to animals). 


viewed on the last day of 
the week's study to recall 

gifts, purchases,
of satisfactorily completing 
this task, the food preparer 

will be inter

costs, and subsistence items 
entering the house in the 

intervening days.
 

Food and fluids in store 
will be weighed on day 8, 

completing the in-


Food consumed by the household 
will be derived and compared 

with
 

ventory. Since there will be 8 comparisons 
over time,
 

the 24-hour recall data. 


this will be one test of 
the validity of each method.
 

Necessary information on 
food preparation techniques 

and recipes will
 

be obtained and samples of 
food will be purchased (at cost) as warranted
 

Additional in

for analysis of nutrients, 
digestibility studies, etc. 


formation can be gathered 
at this time that will be 

needed for special
 

purposes, e.g. cost of food, 
fuel used in food preparation, 

sanitation.
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DIETARY HISTORY.
 
On a subsample of the population# 

habitual intake, frequency, 
and
 

amount of specific foods consumed 
will be determined during the 

second
 

and third quarters of the study, 
using the same open-ended questionnaire
 

This information will be compared
 
as in the preliminary community 

survey. 


with records obtained in the 
preliminary survey to determine 

reliability
 

of the instrument. 
a pregnant or lactating woman, 

questioning will
 
If the respondent is 


be used to determine diet changes 
during pregnancy and lactation, 

as well
 

Questions will probe to include 
in

as changes in appetite and 
taste. 


formation on practices such 
as pica, use of drugs, intake 

of caffeine,
 

alcohol, herbs, or other substances 
that could interfere with or 

alter
 

metabolism.
 

NUTRITION HISTORY,
 
Nutrition history will be taken 

as specified in the core.
 

INTAKE BY INFANTS. Intoke
 
Intake by infants will be measured 

as specified in the core. 


of breast-fed infants can only 
be known by weighing them before 

and after
 

each feed.*
 

PERSON-FOLLOWING.
 
As another validating method, 

the "child- or person-following" ob-


In this technique all eating 
activities
 

servation technique will be 
used. 

and recorded for one complete
 
of the subject are observed 

with permission 


day, from the time of waking 
or rising until s/he has retired 

for the
 

Each item taken into the mouth 
(food, liquid, drug, other) 

is
 
night. 
 If the individual leaves the 

dwelling, the
 
recorded, including amount. 


investigator accompanies him/her, 
recording ingestions as they 

occur.
 

Food and fluid intakes and other 
ingestions will be determined 

for a
 

small sample (nw35) of lactating women 
and preschool children (n60).
 

on lactating women included in 
the energy expenditure study
 

Observations 

will be done every three months 

on the days on which their infants 
are
 

Children 2-5 years of age selected 
from those being examined in
 

weighed. 

the cognitive study will be followed 

singly for one day at a time 
to ob-

The
 

serve and record everything each 
puts in his mouth and swallows. 


observatiois will be repeated 
as time and availability of team 

personnel
 

least two other periods
 
but should be made on the child 

during at 

allow 

during one year.
 

ALTERNATIVE METHODS.
 
Any or all of the following may 

be used, as time and availability 
of
 

personnel allow, to validate 
food availability, intakes and 

distribution
 

within families: meal watching; 
"dropping in" at meal time; spot checks
 

of food on hand; and food diaries 
and/or food purchase records (kinds 

and
 

costs) kept by literate family member.
 

INDICATORS.
 
Table 1 shows the foods that comprised 

the regular diet of a subsample
 
We will use
 our Kenyan study. 


of 59 low to middle class Nairobi 
women in 


*Procedures generally follow 
the W10 Collaborative Study of 

Lactation.
 

Protocol: Volume and Composition 
of Breast Milk(Geneva: WHO, January 

10,1978).
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these data and the data from the proposed 
study to determine if the con

sumption of selected "super" foods 
such as sukuma wiki and ugali could 

be
 

This method of assessment of
 
used as indicators of total food patterns. 
relatively simple, low-cost pragmatic
 
nutrient intakq could prove to be 

a 


measurement tool.
 

CALCULATION OF ENERGY AND NUTRIENT 
INTAKE.
 

Calculation of energy and nutrient 
intake will be carried out as spec

ified in the core.
 

TRAINING DIETARY INTERVIEWERS.
 
Qualified Kenyan staff will be trained 

as field supervisors and di-


As part of of the training program, 
behavioral ob

etary interviewers. 

jectives will be formulated, and 

pragmatic experiences in interviewing 
and
 

measuring under supervision are 
anticipated.
 

E.Indicators of Nutritional Status
 

Information needs to be gathered 
on a group of indicators of status 

as
 

In this study, indicators will serve 
as an intermediate
 

noted in the core. 

variable,and statistical techniques 

will be used to identify factors re-

Indicators may also
 

levant to the observed states over 
the 2-year period. 


An attempt will be made analytically 
to identify
 

have explicative power. 

parameters which capture meaningful 

relationships, have a low variability
 

over time, and are highly sensitive 
to nutrition inputs. If this goal were
 

accomplished, nutritional status and 
changes innutritional status could
 

be monitored effectively.
 
Meaningful analysis of height data 

requires that age be known accurately
 

and that there are norms based on adequately 
nourished people of similar
 

a like environment. This project will rely on anthro
genetic background in Initially international
 
pological techniques to elicit and 

cross-check ages. 


growth norms will be used ,but the project 
ultimately will use height of its
 

own adequately-fed population as the 
reference for analysis.
 

Most methods of assessing body composition 
are far too complicated for
 

Collection of a timed 24-hour urine 
sample would allow for
 

field use. a fairly reliable index of
 
measurement of creatinine excretion 

which is 


In addition to collection from lactating 
women as
 

total muscle mass. representative
 
specified inthe core, collections will be obtained 

from a 


subsample of men and women.
 
Some development features may serve 

as nutritional markers: age of
 

tooth eruption; age at menarche; age at maturity of 
pubic hair in boys
 

(Tanner stage 4); age at first pregnancy; age at menopause.
 

some evidence to indicate that the 
b&.al metabolic rate (BMR)
 

There is As this
 
is lower in underfed people than in the adequately 

nourished. 

M will be
 

information is needed for other components of the 
study, 


a sample of adults. Body core temperature is thought also to
 
measured in 

be lower and the simplicity of this 

measure warrants an attempt to verify
 

The BMR will be measured every 3 months in 35% of female heads
 
the notion. and 10% of male heads from the
 
(1/3 each pregnant, lactating, and other) 


Body temperature will be recorded
 
same households as the women studied. 


when the BMR ismeasured in adults and at 3 fixed times of day in
infants
 

when breast-milk intake is recorded.
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F. Unit of Analytis: Individual
 

IDISEASE (EXPERIENCE AND RESPONSE). 
Disease experience of individuals 

in the study households needs to 
be
 

known both as an outcome variable 
related to energy intake and as 

a con-

The sample popu

founding variable in studies of other competency areas. 


lation is far too small to permit meaningful 
analysis of any but the most
 

prevalent diseases, so this component 
will concentrate on diarrheal 

dis-

It will
 

eases and upper respiratory infections, 
especially of children. 


be necessary to keep a running 
account of family health in general, however,
 

as e.g. days lost from work and 
school may profoundly affect 

individual
 

Some concept of the demographic 
effects of disease
 

and household welfare. The project will assess the
 
may be developed from retrospective 

records. 

subsample, utilizing simple procedures 

not requiring a
 
immune status of a 

sophisticated laboratory in the 

field, that will indicate a) overall
 

immunocompetence including contributions 
of B and T cell systems, and
 

b) presence of chronic infection.
 

EXPERIENCE.
 
With respect to the primary diseases, 

duration and recovery will be
 

Emphasis will be
 
investigated by means of structured 

questioning. 


placed on issues of appetite, 
food withholding, and food therapy 

as well
 

Other questions will be concerned 
with
 

as medications and treatment. 


family response inorder to identify 
contacts but more importantly, 

to
 

learn how nursing and required 
work are reassigned, what work 

is regarded
 

as expendable, and so forth.
 
Respondents will be especially 

questioned about accidents and 
in

juries because these may reflect 
other effects of chronic malnutrition.
 

The effect of importance might 
be defective coordination or balance, 

or
 

lowered alertness, but it could 
also be antisocial behavior patterns 

within
 

and outside the household.
 
Health-care institutions and physicians 

will be located,and in the
 

information will also be gathered 
on informal
 

first phase of the study Through these
 
and/or traditional health-care services 

and providers. 

continuing census maintained by 

the field
 
information sources and a 


anthropologist(s), data will be 
collected on births and deaths 

in the
 

The annual survey of the entire
 
entire (800 household) population. 


population will include the same 
medical measures as indicated for the
 

preliminary survey.
 
On the first visit to each sample 

household at the beginning of the
 
Persons with limited
 

formal study, additional health data 
will be gathered. 


activity due to chronic disease 
or impairment will be identified, 

tests
 

of vision, hearing and speech will 
be administered, and a stool specimen
 

The sample popu
will be obtained for examination 

for ova and parasites. 


lation will be monitored over the 
next 2 years by means of a questionnaire
 

to be administered at least every 
2 weeks by a local field worker (ideally
 

A pilot study may be necessary to 
determine if
 

a public health worker). Weekly
 
biweekly sampling provides sufficient 

information from memory. 


Items to be included for each household 
member are:
 

queries may be required. 

common cold;
 

acute digestive conditions;
a) A conditions: infective and parasitic diseases; 
conditions; injuries
other acute repa 


acute communicable diseases of childhood 
(lCD Classification); and all
 

other acute conditions.
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b) Days of disability: restricted-activity days; bed days; schoolloss days (ages 
-6 years); work-loss days (reported for wage- and selfemployed persons of all ages); days worked but not fully recovered.
c) Health care: number of visits to health center, hospital, clinic,
physician i-noffce, dentist inoffice, other (specify); principal nursingcare given in the home.
d) injuries: inmoving-vehicle accidents; in work accidents;
accidents-1.nal other accidents. 
inhome
 

e) Nutritional care of sick/injured: amount of food consumed ("appetite")
during acute phase; type of food consumed during acute phase; food withheld
for therapeutic purposes; number of days of poor appetite; therapeutic
foods administered during acute phase; therapeutic foods administered
during recovery.

f) Current family planning practices: oral contraceptive (specify);
mechanical contraceptive (specify); other (specify); none.


When the household food inventory is made, the same questionnaire will
be administered covering the one week of the inventory. 
Comparison of
this one-week record with the subsequent bi-monthly record will provide a
crude validity check.
Several of the questions will not provide unequivocal answers because
persons define sickness differently, both for self and others. 
 Definitions
of "diarrhea" are not uniform, even among professionals. Both personal
and medically defined answers are required for understanding of the disease setting. 
Because all projects will focus on some diseases in common,
definitions should be developed for use throughout the CRSP but information
based on the informal/indigenous definitions should also be sought.
 
RESPONSE.
A sub-sample of approximately 200 children will be drawn from the study
households for disease response studies. 
 The intention is to closely interrelate any sub-sample immuno-response investigations with disease experience
inquiries. 
The studies will be co-ordinated with the nutritional/biomedical


determinations.
 
Based on Kenyan data showing impaired cell-mediated immune function
(CMI) both inmild and moderately malnourished young children (weight for
age 60  80% of the Harvard standard ;transferrin, albumin, low normal,
and no signs of kwashiorkor) the PHA, lymphocyte stimulation, E rosettes
formation and delayed hypersensitivity all showed levels below normal, but
not as severe a reduction as 
in the severely malnourished group. 
Also,
there was somt reduction in tonsillar size compared to the well-nourished
group, iut not is reduced as in the severe malnourished group. 
C3 levels
in the moderately malnourished group of children were between the severely
depressed levels of the sqverely malnourished group and normal group.
In an intermediate group of low birth weight infants between 2500 to
2800 gms., who were small for gestational age, there was depressed E
rosette formation compared to the normal weight group with birth weight
over 2800 gus. Also, the prevalence of infection in the mild moderately
malnourished groups was between that of the soverely malnourished group
and the normal groups.
 

Physical examination.(at least once/year, preferably once/season, to
provide a 
picture of the communlty and the prevalent disease conditions there.)
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Tonsillar size will be graded on individuals , 0 to 3+ according to
Smythe at al. in which 0 indicated that a trace or no tonsils are seen,

1+ indicates that the tonsils are clearly visible but do not extend beyond

the faucial arch; 2+ indicates that the tonsils are enlarged beyond the
arch but not beyond the midpoint between the arch and uvula, and 3+ inoi
cates that the tonsils extend beyond the arch-uvula midline. In addition,

lymph node, liver and spleen size are recorded.
 

Humoral immunity and complement fixation. These are assessed by
measurement of IgG, IgM, and IgA levels by radial immunodiffusion and IgE
by PRIST radiolmmunoassay, tetanus and measles titers by hemaglutinin

assays already established in our laboratory: C3 by radial immunodiffusion

and C3 breakdown products by counter immunoelectrophoresis respectively.

C3 breakdown products are useful to determine invivo complement activ
ation, usually a result of concomitant infectiW.-


Cellular immunity will be assessed in vivo by cutaneous delayed hypersens~tivity to 3 ubiquitous antigens to"fTl-nearly all subjects develop

a delayed hypersensitivity response. 
These include Candida albicans,
Streptokinase-Streptodornase and tetanus toxoid antigen (1:5 dilution
 
fluid tetanus toxoid). Skin test results are at 48 hours.
 

For children who have cutaneous anergy, a plasma will be obtained for
Bach's thymic hormone assays. He has found this a useful measure of T

cell function in cellular immunodeficiency and in aging populations.*

Its validity in malnutrition will be assessed. In addition, selected
anergic children may have T cell enumeration (by E rosetting) and PHA

activation on peripheral leukocytes in the WHO Research Laboratories at
Nairobi. 
 IgE levels, being under strong T cell control also indirectly
 
assess T cell competence.


These studies will be particularly meaningful when performed serially

to determine dynamic changes with time or when acute infection appears.


Although work focuses primarily on several viral diseases, laboratory

conditions permitting inNairobi, cultures may be taken for bacterial,

respiratory and diarrheal infections.
 

1) Respiratory syncitial virus (RSV) constitutes a large percent of
respiratory ilness among young children. 
Diagnosis of RSV infection can
be accomplished quickly by fluorescent antibody technique. 
Field staff
encountering acute respiratory infection will take a swab of nasal 
secretion and spread this out 
on a glass slide and fix it in acetone. These
 can be examined either at the field clinic laboratory or in a laboratory In
 
Nairobi, at the Medical School.
 

2) Diarrheal disease. Rotovirus infections are universally coumoi.
High maternal IgG antibody levels are found early in life, which declines
between three to five months. Rotovirus antibody then rises at seven to

eight months. Stool specimens can be obtained either by rectal swab or
actual stool collected from all shildren encountered with diarrhea. The
specimens should be kept cool 
(4,C) and examined in the field laboratory

or sent to Nairobi for further testing. A most appropriate technique,
 

Since thc test 
isdone on serum it obviates the need of a cellular immunology

laboratory and the need to work on fresh specimens and separate lymphocytes.
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Ohowever,for field study identification of rotovirus is the enzymatic
 
labeled antibody test (ELISA). Elisa is stable, requires no radioactivity
 
hazard, and requires no sophisticated equipment. The test can be read by
 
the naked eye or with a simple colorimeter. A large number of specimens
 
can be examined in a relatively short period of time. The method is
 
efficient and as sensitive as the electromicroscope method and the radio
immuno-assay methods. Stool or rectal swab filterates can be used or a
 
2% unfiltered specimen can be examined. A field laboratory could be set
 
up to identify rotoviruses in stools. Because the role of breast milk
 
secretory IgA antibody inrotovirus needs to be evaluated, antibody levels
 
can be obtained and measured in breast milk and would not be difficult to
 
do under field circumstances.
 

2.REPRODUCTION.
 

A primary purpose of this project is to determine the significance of
 
biological, sociocultural, environmental, and nutritional factors associated
 
with maternal morbidity and mortality, perinatal mortality, low birth-weight,
 
low infant growth rate, and lactational failure. Knowledge gained from
 
other functional areas of the project will permit this.
 

Because all women in the sample population are to be studied, food intake
 
will be known for some women before, during, and after pregnancy, as will
 
body weight on a month-to-month basis. Similarly, some women will be studied
 
throughout lactation. Knowledge of milk intake of breast-fed infants will
 
permit calculation of the energy cost of lactation. The variety of re
productive histories likely to be encountered should also enable assessment
 
of the cost to the mother of repeated reproductive cycles at different
 
levels of intake. For this reason, the study will include women nearing
 
and beyond the menopause.
 

Information about disease experience is,of course, critical to inter
pretation of reproductive events. Activity patterns will be known for all as
 
will BMR and energy cost of activities for a representative sub-sample (s~e
 
section III-F-3, below). The anthropologists will gather information about
 
what women are expected to do (to be contrasted to what they can and
 
actually do) and will explore the involvement of fathers and other house
hold members in parenting activities. All the social science components
 
will yield information on the potential for and availability and provision
 
of general aid and assistance to pregnant and lactating women from house
hold, community and institutional resources. The cognitive development of
 
children born in these described households will be followed (see section
 
1II-F-4 below).
 

Continuing from V-s third year, appropriate cases will be followed
 
longitudinally through project years 4 and 5. It is possible that a
 
suitable intervention can be devised to test a specific hypothesis con
cerning linkages among nutrition, disease, work requirements, etc., so
 
that reproductive outcomes can be compared at different and improved nu
tritional intake levels. In this connection it should be made clear that
 
qualified members of the investigating team will provide requested advice
 
to indiviouals who wish to practice family planning, irrespective of
 
considerations of study design.
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For project purposes, reproductive competency is seen as encompassing
 

the outcomes specified initially and also the life-long nutritional and
 

health state of women. The contribution of men, other household members$
 

community, and institutions to the pos'-conceptional phases of reproduction
 

are seen in one sense as confounding variables but also as indicating
 
potential points for subsequent intervention to improve reproductive out

comes.
 
To accomplish this task, a study will be made of all pregnancies and
 

the outcome (live births and perinatal deaths) of products of conception
 

of mothers in the study population within a 24-month period (see Appendix B).
 

One of the requirements is that staff trained in obstetrics, pediatrics, and
 

community medicine are included among project personnel drawn from the
 

overseas institution.
 
It is proposed that all known and possible sources of information and
 

contacts in the study community be utilized to keep a register of preg

nancies, still births, live births, and early neonatal deaths in the
 

entire population as well as the study sample. Such possible sources in

clude: attendance at clinics (prenatal, child welfare, postnatal, re

hydration); delivery in or by health center staff; traditional birth
 

attendants; midwives; doctors (employed and in practice); community
 

leaders; school teachers; agriculture extension workers; staff serving
 

community feeding programs; and usual community enumerators.
 
All measurements relating to reproduction will be carried out as
 

specified in the core as well as gathering current information on spon

taneous and induced abortion; labor and delivery; pnd presence of con.,
 

genital malformations. For the 24-month period, the causes and associations
 

of low birth-weight and perinatal mortality will be sought. Information
 
on food intake, body weight, disease, behavior, etc. (as described
 
separately) will be used in this assessment.
 

Many accounts from different parts of the world suggest that mal

nourished women often lactate with unexpectedly little clinically ob

vious deterioration of their nutritional status. However, in recent years
 

there may be increasing evidence of shorter periods of satisfactory lac

tation than previously, at least in some parts of the world. The effect
 
of maternal malnutrition may be partly hormonal, with decreased secretion
 

of cortisol and possibly prolactin. The cumulative effects of sequential
 
reproductive cycles, including prolonged lactation, can lead to general
 
maternal depletion, as shown by progressive weight loss and a prematurely
 
aged appearance. More specific nutrient deficiencies may occur with
 
repeated reproductive cycles--for example, an increasingly large goiter,
 
anemia, osteomalacia or nutritional edema, all of which will be monitored
 
in our study.
 

Lactation performance will be evaluated in terms of milk composition
 
and quantity ingested by the infant (as specified in the core) but more
 
importantly by infant growth rate and the need for early supplementation.
 
Test-weighing of infants will provide needed information on infant suckling
 

patterns and maternal-infant interactions. The causes of lactation failure
 
will be studied, including such diverse factors as maternal and/or infant
 
disease, introduction of supplementary foods, method of contraception,
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insufficient maternal fluid or food intake and weight gain during preg
*nancy.
 

3.ACTIVITY, BEHAVIOR, AND ENERGY EXPENDITURE.
 

This component of the project is designed with two major dimensions,
one which focuses on comprehensive activity and behavior, and a second

which is concerned with determining the physiological energy cost of the
 
activities engaged in by study household members. 
 It is important to

know how availability of food energy (within ranges currently encountered
 
in the diets of poor people) affects habitual physical activity patterns.

If activity is decreased with decreased intake, as is to be expected, it

is important to know how choices are made about activities to be foregone

and the impact of forced choices at various intakes on individual physical

well-being and on the functioning of individuals, households, and com
munity. Energy balances of individuals may well undergo periodic or

occasional changes while the energy balance of the household as a whole

does not show any change, as a consequence of redistribution of food
 
supplies and shifts of task allocation.
 

Restriction of food intake in childhood that results in diminished

growth (skeleton, Musculature) and development (cognitive, sensorimotor,

social) has the potential to limit work performance throughout life.

Itmay also set patterns of activity and behavior that have lasting con
sequences reflected in attitudes toward activity, work, and societal

obligations. Currently low intakes must limit activity unless body mass

is expended; the mass available for expenditure is a function of immediate
 
past intakes and activity requirements. Decisions as to what to do and not

do may well be affected by the Individual's perception of his reserves

and potential for replenishment; ultimately the sacrifice of tissue is 
a
 
physical limitation.
 

ACTIVITY AND ENERGY EXPENDITURE.
 
The energy expenditure component of the study will focus indetail
 

on activity patterns of a subset of male adults (n-30), women in three

reproductive phases (pregnant, lactating, intergestational; n-35 each),

and children. This sample will be the same as those adults in whom
 
basal metabolic rate is to be measured, and the children in their house
holds. In the first three months of the study, the men, women and
 
older children (> 10 years) will be asked to keep a 
diary record, or to
 
recall in a structured interview, all of their activities for a 24-hour
period each month. 
 These records will be obtained in conjunction with

the 24-hour food intake records. 
 From these records and observations
 
made by field team members, lists of most common activities engaged in
 
by men, women and children will be constructed.
 

The energy expended during the activities that occur frequently and
 
occupy significant portions of time will be measured by respiration cal
orimetry. 
Each activity will be tested on two occasions at appropriate

seasonal intervals for all adults noted above and for 10 children per

age/sex category (males 15-18 years, females 13-16 years, males 11-14
 
years, females 10-12 years). Monthly records of activity will continue
 
throughout the study and energy cost of other activities will be meas
ured if there are significant differences over time.
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Using these energy cost figures and records of the daily activity
 

patterns (time budgets), total daily energy expenditure will be computed.
 

In lactating women, a correction will be made for the cost of breast-milk
 

as determined from the intakes of their infants (by test-weighing and
 

analysis of milk for energy content). Energy intakes of the sample
 

population will be known and this information, plus data on changes in
 

body weight and estimated fatness (skinfold thickness) and musculature
 

(urinary creatinine) will allow construction of energy balances. Energy
 

expenditure data will also be used to construct tables of energy cost of
 

various occupational and self-selected activities, by persons of different
 

body weight and estimated body composition, that can be applied to the
 

larger study population.
 
It is not feasible directly to measure energy expenditure of young
 

children in a field study of this scope. However, detailed records of
 

activity will be obtained whenever a child is followed for other study
 

purposes, and children's activities will be randomly sampled as will
 

activities of other household members not included in the energy-expenditure
 

sub-sample. A rough estimate of the energy available for activity of
 

young children will be derived from data on their food intakes, growth
 

and boey composition measures. Energy costs of growth and maintenance
 

will bt computed as suggested by Waterlow and others. The difference
 

between recorded energy intake and the growth-maintenance estimate is
 

the amount theoretically available for activity and this should compare
 

with observed patterns if both measures are reliable. In the second year
 

of the study, an attempt may be made to obtain a more quantitative assess

ment of children's activities using miniature heart rate and activity
 

recording equipment, but our experience with these devices indicates that
 

the method has little promise for field application. The tests will be
 

carried out only if the effort is warranted by observations made in the
 

first year.
 
Men, nonpregnant women,and older children will have administered a
 

simple work test (Harvard step test or equivalent) in a preliminary
 

attempt to determine if activity patterns are related to physical fitness
 

for work. More sophisticated measures of the various components of per

formance capacity are deemed not feasible under anticipated field con-,
 

itions. It is very likely that activity patterns will be severely con

strained by availability of resources (food, but also employment, land,
 

equipment, etc.). When these constraints have been defined by the present
 

study, it will be possible to design an interventional study from which
 

the residual due to performance capacities can be determined. This
 

should be done in years four and five of the project.
 

ACTIVITY AND BEHAVIORAL PROFILES.
 
The broadest aim is to determine which activities/behaviors are
 

suppressed/expressed under varying levels of energy intakes, which trade
offs are implicated, and what consequences these tradeoffs have for
 

nutritional status and the functions specifically under study in this
 
project. Data will be analyzed with a view to determining the ways and
 
extent to which time, sociocultural preferences, technological !tems,
 
and other environmental factors are themselves constraints on behavior
 
independent of possible energy constraints.
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Intensive open-ended interviews with reliable informants and participant

observation will determine how individuals in the community expect activities
 
to be done, what ideals of performance are, how these expectations vary in
 
the local population, and how structured and refined this knowledge is for
 
the various segments of the local repertoire of activities. Local pre
sumptions of the systemic/strategic character of differing behaviors and
 
activities will be determined, i.e.,what the perceived functions and con
sequences of particular actions are.
 

The whole population of the community will be surveyed to define locally

appropriate descriptive categories of behaviors and activities. Coding

procedures for activity analysis will be developed and data recording

methods will be pretested and refined. These will be used to collect data
 
on time allocation for 300 households. For verification the time allocation
 
profiles will be checked against the 24-hour activity records collected on
 
the subset of households previously described.
 

4.COGNITIVE AND SOCIAL DEVELOPMENT
 

In approaching the problem of assessing cognitive and social competence
 
across a major portion of the life-span, a strategy has been adopted which
 
directly addresses a number of well documented problems associated with
 
cross-cultural research in this area. 
First, the assessments will involve
 
cognitive functioning that is both relevant to a wide range of cultural
 
contexts and is epistemologically powerful. For example, basic logical,

causal, spatial and social concepts will be assessed using a variety of
 
problems and situations. The problems chosen minimize the importance of
 
verbal skills by focusing onl object manipulations and predictions for the
 
physical-spatial problems, and on prescriptions and proscriptions in the
 
social problems, rather than abstract conceptions and exact "correct" 
solutions. Some of these procedures have already been used successfully in 
other cultures. The specific problems administered to subjects will 
include objects and situations indigenous to the population studied. In 
devising these problems, principles designed to assess the scructural 
equivalence of problems will be used. Intensive collaboration with
 
Kenyan counterparts will also be useful here. Second, the same basic 
concepts will be assessed in infants, classificatory skills in children, 
and combinatorial operations on classifications in adolescents and adults. 
Because the approach is developmental (the conceptual advances have been 
ordered in an ordinal and inclusive sequence), extent of develop~nent is an 
easily interpretable dependent variable.
 

The relationship between nutrition and growth and development of in
dividuals lhas of course been studied for some time. tHowevor, until recently 
not as much has bven studied about how family interac tions, child-rearing
styles, and general social competence affect the growth and development of 
the child; including the parameters of physical, cognitive, and emotional 
development. Family and cultural factors influence Individual health not 
only in the specifics of dietary practices, the provision of a healthful 
and sanitary environment, the seeking-out and utilization of appropriate
medical care when necessary, but equally In the social Inculcation in 
children of perceptions and attitudes about health and illne:.s, life-styles, 
etc. Such aspects of family functioning as socio-demographic features, 
family cohesion, tension management and conflict resolution, emotional 
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climate, problem-solving skills, support connections, organization and
task division, values and cultural orientation, should be considered in
conjunction with the various assessments of cognitive processes specified

below.
 

Also, there are indications that caregiver sensitivity to a child,
and caregiver structuring of the environment 
can be linked to the child's
ability to be tuned into salient features of the milieu. 
 As we study the
ability of malnourished children to select features of the environment to respond to, and to maintain attention appropriately, we will also
attempt to document variation in caregiving behaviors. The quality
and quantity of these interactions will interact with a host of health
and nutrition factors and impact on the course of psychological growth.
Analysis of caregiver variability may provide another promising way to
study differential outcomes in the developmental course in addition to
the set of specific assessments. The study will thus also seek to
 assess family social functioning and social competence as a variable
factor in the nutritional, health and developmental status of children.
This assessment is interrelated with and relies on other components of
 
the overall study.


To assess the relationship between nutritional intakes and cognitive development adequately, a two-phase study is proposed. 
The
first phase is cross-sectional and will be completed during the first
three-year period of the project. 
The goals of this phase are:
(a) to establish reliable assessments of levels of cognitive development across most of the life-span; (b) 
to extend these procedures where
necessary to include a structurally parallel 
set of procedures based on
objects and activities indigenous to the population studied; and 
(c) to
establish through correlational means the relationship between levels of
current nutritonal intake (and retrospective reports of nutritionalhistory) and current levels of cognitive and social development.
The second pha,.e of the study is longitudinal and is propo',ed for yearsfour and five of this project. All individuals seen (luring the firstphase of the study will be seen two years after the initial a;sessments.


This will allow for a detailed analysis of the relationship beteen
nutritional intake and cognitive functioning over a two-year period.For example, individuals assessed at the same level of devr,,lopment

at Time I may' not show equal cognitive advances 
 as a funct ion ofnutritional hi story. In addition, the number of individuals availablefor establishing adequate norms for cognitive development will beeffectively doubled. For those subjects born during the first phase,almost complete life records of nutritional intake will be available
for that period which previous studies have indicated i; critical for

subsequent cognitive development.


Because of the time requi red to obtain reliable assessments of cognitive and social competence, it will not be possible to asses,; allIndividuals who are part of the overall study. A sub-sample that hasbeen screened for sensory capacity will be selected on the basis of age,sex, and nutritional ;tat.u%,as follows: 
ge A;sesment Time Age Assessment TimeN hrs/ L NL S_ I:6-12 months 3() 1.5 45 9-10 years 30 9 27013-24 month, 5 2 100 11-13 years 30 10 3002-4 years 00) 4 240 14-16 years 30 11 3305-6 years 30 8 240 17-19 years 30 11 3307-8 years 30 9 270 20-40 years 30 7 210 
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Half of the subjects at each age range will be male and half female.
 
With the exception of adults over 20 years of age, half of the sub-sample
 
will consist of individuals that have been judged by the nutritional-medical
 
team to have had an adequate history of nutritional intakes and half will
 
have been judged to have had an inadequate nutritional history. To avoid 
the possibility of confusing mental retardation with sensory deficits, only
 
individuals that are found on examination to have adequate vision and 
hearing (and those who are not incapacitated by disease) will be included 
in the study of cognitive and social competence. In addition, the medical 
examiners will assess adequacy of sensory and memory function:; for the 
individual cognitive tasks. A problem is not foreseen, however, except 
for the younger children and infants, for whom the pediatrician's assess
ments will be critical.
 

Because of the need for these prior evaluations, this component of
 
the project will begin in the second quarter. During the two-year study
 
phase, the oldest subjects will be seen first. The youngest children will
 
not be seen until the second year of data rillection. [fence, for the
 
6-month-olds, extensive data on the mother's nutritional history during
 
pregnancy will be available. Similarly, extensive nutritional data will
 
be available for the entire life span of the one-year-olds and probably
 
the 18-month-olds.
 

The sample of subjects over 20 years of age will Include only adequately 
nourished individuals. Long-term nutritional histories are the least 
likely to be known accurately but every effort will he made to select 
subjects of the best probable state in order to establish upper ranges of 
cognitive development attained in the study population under prevailing 
biophysical and sociocultural conditions. 

The procedures for assessing cognitive and social d-velolnnent are 
divided into two content domains: those concerned with the development 
of logical -physical conceptr, and those ColmCUrICLI with the dEcvlopment of 
social judgements. A broad range of cognitive and social tat:;k will be 
used, yielding a 6oinprehensive assessment of the subject',s levels of 
cognitive and social competence. The concepts to be assessed at critical 
age periods are: Concet 

6mo -2yr 

LoesLogical Peve ojlient 
froasfia ion-6t 
Seriation 

Phy scal Concepts 
e ,i-Xiusa I it Y 

Social Concept% 

2yr - Syr Same as above Identity Social Identity 
Space Social Regiilat ions 
Causality Positive ,lustice 

4yr - 12yr Classification and Identity, Space, Social Identiv, 
Seria-ion and Causal Concepts Social Regtilatioia, 

(as above) and Poltive *ut ice 
(a% (il1ove.) 

Conservations of 
Continuous and Dis- Social Organil. tion 
cont tnuon s Quantity and Conveut ion% 
and length 

10yr and older Classification: Class Volume (onservation Social 0r.p' 1 Itloll 
Inclusion and the Causal Inferences ant Convent ion., 
Duality Principle Density and Specific Social Ivetjjut lonis 

Combinatorial Gravit y Morn I *Jdgement s 
Per-utat ion Proportionality 
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Note that the comparability of assessments across ages is insured
 
because: (i) the same problems are used across a range of ages, and
 
devleopmental advances in the same concepts are assessed across all ages.
 

Logical-physical development. To insure breadth of cognitive assess
ments, theresearch strategyis to assess the development of logical con
cepts on the one hand, together with the development of related physical,
 
spatial, and experimental concepts on the other. And, in addition to
 
utilizing problems indigenous to the population studied, two further
 
modifications in the conventional assessment procedures will be intro
duced. First, all individuals assessed will receive the same problems on
 
two separate occasions. The first administration will serve as a fam
iliarization session for the subject and as a diagnostic session for the
 
interviewer. 
Information obtained will be used to facilitate communication
 
during the second session. Second, beginning with the 6- or 7-year-olds,
 
a training session will be introduced between the other two sessions.
 
At this session the principles underlying each problem will be taught
 
to each subject individually. For these subjects, additional, struc
turally parallel problems will be introduced at the third session to
 
assess transfer of training. Combined, these modifications will greatly

enhance our ability to assess cognitive competence rather than the
 
ability to adapt to unfamiliar problems in unfamiliar settings.
 

Social development. The assessment of social development has two
 
components, interviews and behavioral observations. All individuals 4
 
years of age or older who are selected for cognitive assessments will also
 
be assessed on their level of social-cognitive development across a
 
number of content domains. These will include procedures for assessing

the development of: (a) social identity; (b) concepts of positive Justice
 
in young children; (c)moral judgements in childhood, adolescence and
 
adulthood; (d) concepts of social organization and conventions; and(e)
 
concepts of laws and regulations. Intensive consultations will be made
 
with overseas colleagues in order to insure that the measures of social
 
development are appropriate to the population studied.
 

A behavioral measure of social development will be obtained by taking

narrative records of each subject's activities during critical periods of
 
the day. For the children, a play period in the natural setting will be
 
included. This naturalistic observation will focus on peer interactions.
 
The second observational period will encompass che major meal time.
 
These observations will focus on parent-child und parent-parent inter
actions. For adults, the meal-time observations will be supplemented by

including observations on adult interactions outside of the home. This
 
component of social assessment will be coordinated with the general

random time sampling of behaviors described in preceding section.
 

G. Unit of Analysis: Household
 

I.F01 PATTERNS AND RELATIVE DEPRIVATION.
 

A major interest of this research component is examination of the
 
ability of a household unit to support itself nutritionally in a given
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environment. 
This interest requires investigation of food patterns and
their environmental contexts, synchronically and diachronically, Food
patterns include: procurement, preparation methods, storage, distribution,
and consumption; knowledge, values and attitudes about food; food uses on
special occasions (e.g. festivals) and under special circumstances (e.g.
ill-health); food and dietary histories. 
Also to be examined are the
relationships of food patterns to the sociocultural and biophysical
environments. 
Assessments of the effects/results of the patterns is part
of the broader investigation, with dietary assessment a major emphasis.
The latter isnulti-purposed and provides part of the core of the informational base of the project. Other assessments include the more biographically-oriented aspects of the proposed research project, as well as
the subjective assessment, relative deprivation which is the special
concern of this component. 
Two parts of this component are explicitly
diachronic: a) collection of food and dietary histories, especially on
the household level, in part to ascertain pervasive nutritional experiences;
and b) determination of relative deprivation (see below). 
 The synchronic
orientation encompasses: a) ongoing management and manipulation of foodpatterns to aurrent a8sessments"and biological states (e.g. pregnancylactation). Investigation of food patterns and relative deprivation is 
and 

one of the interfaces between the nutritional/biological and the economicadministrative components. 
 Clearly not separate from these other parts
of the research, this area provides opportunities for integrating several
research topics and activities.
 
For purposes of this resJearch, food patterns may be usefully divided
into resources and strategies. Three specific objectives of this part
of the project are: 
1) to examine management of nutritionally relevant
resources 
(e.g., cash, crdit, commodities, kinsmen, comestibles) and
the environmental context of such manipulation; 2) to describe resulting
household food patterns; and 3) 
to explore the relationship between food
patterns and people's sense of well-being in terms of relative deprivation.
Relative deprivation is defined as the gap between preferred and actual
levels of food intake, although in the literature this terminology is not
consistent or precisely defined. 
In addition to food Itself, the comparison
with former (perhaps also 'rightful' or 'expected') status via k via food
isof concern here. 
It is expected that prefereces and su-'-s-elY.comparisons or evaluations will include aspects of food constituting
culturally defined qualities as well 
as desired food quantities. The
concept therefore can be applied more broadly to food patterns rather
than being restricted to intake levels.


Since this component of the research project 
 is closely linked with theindependent variable food intake, sone of the ditta colloction will coincide
with sampling procedures and field survey enumer-ition described for the
nutritional and health status component of this ?*search. 
For example,
the household food inventory schedule provides one opportunity to elicit
particular information on food procurement, storage, and inter-householddistribution, and uses of nutritionally.relevant resources. This Information will be obtained through interviewing techniques such limitedstructured, as
serial structured and unstructured interviews. Structuredobservations in conjunction with the household sampling schedule willalso be possible. As is true for the entire proposal, a combination ofnutritional/blomedical and social science approaches will t utilized indata-gathering. 
 The general approach of this component is in anthropological
fie!d study incorporating the use of respondents and participant observation. Participant observation simply inplies that the field researcher
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takes part to varying degrees in daily and special activities of the study
population. 
Field data records will include field notes, maps, photographs,
unstructured interviews, questionnaires (if needed), structured observations,

food intake measures (e.g. quantitative child-intake records obtained by the

child-following technique), and such elicited materials as household
case histories. 
 Insofar as possible, independent measures of related
data on the household level will be sought in order to cross-check information.


Since the research design of this component is a field study and not
merely a survey, the cross-check procedures are feasible. 
It should be
noted that some research activities listed below are concurrent, some
ongoing, and some recurrent; 
 some of the activities are shared with
other components. 
The tentative outline of major anthropological research
activities is as follows: 
 a) initial preliminary census interviews and
selection of household sample; 
 b) description of the household units and
environmental contexts; c) ascertainment and utilization of public information (public records, maps, etc.); d) implementation of food intake survey
(includes the household food inventory); e) implementation of a community
census; 
 f) involvement in unstructured interviews on food patterns (includes
both quantitative and descriptive data); g) development of a 
measure of
relative deprivation; and h) collection of other elicited material (i.e.,
nutritionally-important resources). 
 Participant observation will be used
in these eight activities as well 
as particular techniques and methods as
 
needed.
 

Methodologically, this anthropological component is designed to fulfill
the need for detailed, ongoing household information to complement and complete
the nutritional/biomedical information and the need for linkages between the
household unit level of study and the broader community and institutional
levels. 
Other social science components also provide some of these linkages.
Conceptually, this component will relate to nutritional/bomedical assessments 
 of capacities and capabilities. 
For example, the research concern
with relative deprivation focuses on a subjective judgment of capacity which
complements the traditional emphasis on "nutritional status," an objective
multi-measurement of capacity. 
Capability relates to abtlity and competence.
Examination of food patterns is
a particular aspect of such capability. The
basic conception of a human system with capacities as well as capabilities
also is included in other economic-administrative components. 
This

conception is linked back to the focal relationship between intake and
function by regarding that relationship as part of a multi-dimensional
feedback loop involving both biological and societal concerns.
 

2.ThE INTERDEPENDENCE OF INTAKE AND PRODUCTION.
 

This component and a second economic investigation (see next section)
aim. in part, to explain the role of food intake, and of the need to insure
minimal intakes, in governing patterns of household and village economies.
Starting with an overall conceptualization of a community of households,
each unit may be described in terms of its evolving resource patterns
(including its pattern of labor force, its transactions, and its command
of further resources, goods (including food), and services). 
 The purpose
is to enable simulation of the process of evolution of household arrays
 

552
 

0 



-28

(inwhich the size and composition of households is related to their access
 
to resources and employment) in order to understand the key determinants of
 
change in the numbers of dependent households (households unable to ensure
 
adequate intakes by their own resources.)
 

Emphasis is on the consequences of malnutrition, together perhaps with
 
the threat of hunger; for household behavior as this in turn governs subse
quent household productivity and earning, intake patterns, behavior, and
 
function generally. An understanding of these relationships might contribute
 
to the design of social action to reduce malnutrition and minimize its
 
repercussions. Next, research will focus on general equilibrium and dynamic
 
properties of communities of interacting households with respect to patterns
 
of intake and function of different categories of households (to be defined
 
by the study) and attempt to identify characteristics of the institutional
 
framework (e.g. inheritance, land use rules, credit institutions) that are
 
significant in producing the observed and postulated patterns of intake/
 
function. Ultimately, a model will be developed to simulate long-term trends
 
in intake and function and in relevant institutional changes in the com
munity. The significance of this research is that it studies the role of
 
social institutions inmediating the relationship between intake and function,
 
i.e. the two-way relationship in which intakes affect and are affected by
 
social institutions.
 

The central methodology of this component is linear programming used
 
as a technique for exploring alternative household strategies for allocating
 
time and resources and for appraising observed household behaviors as they
 
relate to the provision of food and its destribution over time and between
 
people. The final outcome is seen as a definition of the social/institutional
 
framework in which households interrelate and which mediates the cumulative
 
social impacts of experiences or threats of malnutrition.
 

H. Unit of Analysis: Community and Institutions
 

1.ADMINISTRATIVE MECHANISMS OF FEEDBACK AND ERROR CORRECTION.
 

The ultimate purpose of the research project is to strengthen the
 
capacity of developing nations-to deal with the problems associated with
 
malnutrition. Since the project focuses upon the consequences and not the
 
causes of low intake, it will establish how serious the problems are but
 
will not directly indicate how they might be solved. The utility of the
 
entire project to policy-makers will be greatly increased by this social
 
science research component which supplements and draws on the findings pro
duced by the project's life scientists. The purpose of this investigation
 
is to indicate the manner in which the particular systems under study could
 
most appropriately be strengthened in their capacity for dealing with
 
malnutrition. This research is a central component of the study of the
 
relationship between deficient intake and "social competence" in a
 
community, studying, especially, societal competence in response to the
 
threat or existence of malnutrition.
 

The social, economic and technical conditions of production and existence
 
are changing constantly, and the past and future thus pose an unending series
 
of challenges to the nutritional status of some individuals and comunities.
 
It is impossible to anticipate, much less prevent, the nutritionally damaging
 
components of all change. Many of these challenges are met by adjustments
 
in the market and in the behavior of families. Other changes are not met
 
effectively by these relatively micro-level responses, however, and produce
 
pervasive problems of deficient intake. A nation therefore needs an insti
tutional framework for dealing with changes in nutritional status as much
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as it needs policies attuned to dealing with current malnutrition. Social
 
competence exists at the levels of family, market, community and national
 
behavior and is both affected by and affects nutritional deficiencies.
 

A set of community and national feedback and error-correction insti
tutions depends on the effectiveness of three components: (1)problem
 
identification mechanisms, which will detect the existence of a nutritional
 
problem quickly and reliably; (2)decision-making institutions, which will
 
make competent and binding decisions to deal with the problem; and (3)
 
implementation mechanisms which will move forcefully and effectively to
 
execute the decisions made. The effectiveness of a nation or community in
 
feedback and error coi-rection on nutritional matters depends on the inter
action and operation of all three components. Frequently one finds situations
 
in which error correction is better dealt with by three imperfect components
 
which work very well together than by a system which has excellent components
 
which are poorly articulated with one another. For example, a problem
 
identification mechanism which is highly proficient and located in a Ministry
 
of Health, with decisions and implementation being undertaken in a Ministry
 
of Agriculture,might work less well than a set of mechanisms that were
 
separately less proficient but were all in one or the other ministry. The
 
"best" is often the enemy of the practical, and a major objective is to
 
discover what will work.
 

A community's and nation's feedback and error-correction institutions
 
for nutrition will be investigated in the following manner: a sample of
 
present and past challenges to nutritional status will be drawn; and the
 
experience of the community and the state and national administration in
 
identifying and dealing with these problems will be investigated. The sample
 
will be composed of two parts. The first will be the present and past
 
nutritional problems which are identified by the larger research project
 
itself. (This sample, because it focuses on problems that remain pervasive,
 
will tend to highlight the shortcomings of the existing institutional
 
structures. It is important that it be supplemented by another sample in
 
which there is a good chance of finding successful responses, where problems
 
were solved before they became pervasive.) The second sample will be drawn
 
from an investigation of government initiatives for change in agricultural
 
production in the area. Government files will be checked and local respon
dents interviewed concerning the potential problems which the initiative
 
posed for nutrition.
 

Having identified situations in which nutritional problems needed to be
 
solved, the research will then focus on the manner in which the feedback and
 
error-correction processes worked, where they were successful and where they
 
were subject to delays, blockages and mistakes. This investigation will be
 
conducted through study of relevant government files and interviews with
 
community and administrative informants. The researchers intend to be open
 
minded and broad about the range of community and administrative institutions
 
which will be explored. The point is to identify the ways in which a com
munity or nation deals best with its nutritional problems, not to evaluate
 
any one particular institution. In principle, effective response mechanisms
 
might be found in any one of the following: informal community social
 
structures (traditional or new), community official councils, religious
 
bodies, the courts, administrative personnel operating at any level from
 
the village to the capital, functional administrative bodies composed of
 
anything from generalists to health or agricultural specialists, private
 
medical practitioners, and so on. Thus this research component attempts
 
to discover whether nutritional problems in practice are best dealt with
 
by institutions which are: private or governmental, centralized or decen
tralized, generalist or specialized, a particular type of specialty, or
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The prospect,s are that it 
some combination of these types of structures. 


will be found that some types of challenges 
to nutritional status are well
 

dealt with by one set of institutions 
and another type by a different set.
 

A brief methodological note is in order 
here about units of analysis
 

The units of measurement for this particular 
study are
 

and quantification. 

These units will be systematically selected.
 

challenges to nutritional status. 


However, the intent is to be unstructured 
and diagnostic in collecting data
 

Systematic,
 
on what institutions responded to I.-hcse challenges and how. 


quantitative analysis of the reltive 
success of different feedback and
 

This will
 
error-correction "treatments" to challenges 

will then be made. 


be supplemented by qualitative analysis 
of the same material.
 

essential if the results of the larger
 The research proposed here seems 
 At a
 
project are to be translated into effective 

policy recommendations. 

the site assigned to the University 

of
 
minimum, it will be conducted at 


Ideally, such research would be carried 
out at all
 

California, Berkeley. 
This broader coverage would facilitate 

the development
 
the sites, however. 
 In addition, the observations
 
of policy recommendations for those sites. 


common to the funded projects would 
indicate generalizations about appro

priate institutions that would have 
a high probability of applicability to
 

The greater the degree of institutional
 
a range of other developing countries. 


variation between research sites, the greater the richness and reliability
 

of the findings will be. In particular, it would seem desirable 
to have
 

differences between countries in which this kind of study is being done along
 

the following dimensions: centralization, colonial heritage (as 
each metro

politan country tended to create a similar 
set of institutions), orientation
 

of national policy toward the poor, and 
relative importance of subsistence
 

agriculture.
 

2.NUTRI'ION AND ECONOMIC FUNCTION IN 
COMPARATIVE COMMUNITIES.
 

Most economic analysis has been deve!:,U'
under the implicit assumption
 

Ratioanl economic functioning then is
 
that people are adequately nourished. 


a choice about consumption and production,based 
on utility
 

interpreted as so low that
 
and profit maximization. However, when the level of income is 


food,

it barely suffices for marginal fulfillment of basic 

needs, such as 


clothing, and shelter, the functioning 
of indiviudals, households and
 

communities as economic units and the 
nature of the economic environment
 

in which they operate are drastically altered. 
Not only is the individual's
 

transformation between available labor-time 
and productive labor-time
 

affected, but the processes of wage determination 
and of the allocation of
 

the use of land and credit are affected 
as well.
 

a major criterion of the organization 
of the
 

It is hypothesized that 


village economy is to ensure low-income 
households of adequate, stable food
 

supplies in the face of seasonal and weather-induced fluctuations 
in their
 

is accomplished by institutional arrangements which
 This
marketable surplus. 

interlink the provision of access to credit 

and land to low-income households
 

to the provision of peak-time labor and 
crop-sharing contracts to the land-


Departure from standard patterns of food 
production via, for instance,
 

lord. 

improved technology are seen as intensely 

risky, and their adoption depends
 

level of well-being of the individual. The research
 
very much on the initial 


to analyze the economic functioning

described in this compunent will attempt 


of local institutions under conditions in which many 
indiviudals in
 

different comunities have very low food intakes.
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A comparative ?tudy is proposed encompassing economic groups in
different sociocultural conditions and varied levels of food intake. 
It
is proposed that the study be carried out using appropriate study communities
included in the total CRSP as 
case studies. By controlling for the few
separate factors that have affected the evolution of the communities
differently, common patterns of economic behavior are likely to emergelthat
can be qeneralized into a theory of economic function under subsistence and
uncerti-n food supply conditions. The evolution, over time, of the affected
economi, groups will be studied in 
a model of household behavior and interaction in subsistence communities. 
The internal as well 83 external constraints imposed on household functioning at these low-income levels will
be identified, and their relationships with the maintenance of poverty will
 
be clarified.
 

This research component will implement an empirically well-grounded
mathematical model of the household decision processes in the survivaloriented institutional framework of the traditional village economy. 
The
dynamic evolution of a population in a number of household categories
will be traced as they interact in the quasi-markets for labor, land,
credit, and commodities within the risk-minimizing village economic
intitutional setting. 
 It is expected that the combined result of the
institutional ways of insuring against falling below subsistence food
requirements is, in the medium run, to perpetuate poverty and quasifeudal economic relations within a stagnant agricultural village system.
Another expectation is that when the traditional system 
is replaced by
a pure market system, without any extra institutional provisions directly
or 
indirectly to ensure subsistence food supplies, the situation of the
poor becomes actually worse: 
 a process of successive marginalization,

displacement, greater indenture, and indebtedness increases the numbers
falling below subsistence. 
Simple solutions are not forthcoming because
the structure of the economic system under which many undernourished
people function does not allow for the efficient conduct of nutrition
intervention and other development policies. 
 It is the relation between
this structure and the people affected by it that this research will
 
attempt to untangle.


A rigorous formal theory of economic functioning under subsistence
conditions has not merged from previous research. 
 Absent are explanations
of the reasons for the structure of land, credit, and commodity markets and
the reasons for the structure of the labor markets within which outside
employment is sought by the subsistence farmers. 
 Several studies have
examined the imperfections In the labor, credit, and other factor markets
as explanations of poverty. 
The research concentrated on how the interlinkage of varicus factor markets reinforces poverty, on how individual
transactions are interlocked and result in maintenance of stagnant
subsistence agriculture, and how differential adjustment mechanisms operate
in the different markets. 
 4any of the basic assumptions of the models
remain untested and the need exists for constructing a rigorous analytical

framework to incorporate all meaningful relations.
 

This research will evolve in three general phases, each 
lasting
approximately one year. First, a preliminary theoretical background for the
study will be formulated as a basis for subsequent data collection. The
theory will provide 'he appropriate hypotheses to be tested by the data
and formulate the models that will from the basis for later analyses. 
After
visits to field sites and collaborative interdisciplinary discuisions a
feasible empirical research package will 
be designed that will yield It,.l'rmntion neceiary for the 4nklysis in the later phasom'. lip second year
will Involve extensive data collectlon in the field, lie nrtlt1l designand programing of relevrt modeiing software for the subiequent empirical
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analysis will also be started during this phase. 
The final phase will
involve mainly analysis of the data; refinement of the models developed;and other aspects of write-up and dissemination as stated for the overallresearch project. 

I. Data Management
 

Data management is
an ongoing concern throughout the three major phases
of this research project, although certain phases and research components
present particular concerns. 
Major responsibilities of data management
include: coordination with work force and equipment needs in the active
data collection phases of the project; non-duplication of data collection
efforts; facilitation of computer processing; and 
ensurance of accessibility,
distribution, and security of research data and materials. 
 It isanticipated
that field data will be directed to a central field location for initial
processing. Subsequently, data management centers will be established at
both of the main collaborating institutions.
 
The management of data will be as follows:
 
1. Each person in the community will be assigned a code number.
code identification will be kept in 

The
 
a separate locked file with
controlled access. 
 This file of information will be kept current
and available only to senior scientific investigators. This coding
will preserve the confldentiality of the individual respondents. Anybasic information gained by any investigator will be added to this


file.
 
2. A second file will be kept oy household. Each household will also
be assigned a code nunber. 
 The correspondence between household
and number will be kept confidential in a separate locked file with
controlled access. This identification number will be catalogued
with the code numbers of all members of the household. The membership composition of the household will 
be kept current and avalable
 

to only senior scientific investigators.
 
3. A third file will be kept 
on community data.
 
4. A fourth file will be kept on environmental data 
S. Each investigator has defined a topical 
area with a data core for
which s/he is responsible, as presented in the research components.Each researcher will also identify specific data which are lHke!y toprovide complementary interconnections between various components.All data collectrd by scientific participants will be available toall other such participating researchers upon request. 
6. Types of data to collected and methods of analysis as 
well as any
special concerns or considerations will be shared with all investigators before fieldwork begins. Any change-, or mnerging collectionor management problems will also be dincussed by all researchers 

as oon as possible.Adequate compiter facilities exist at participating U.'. institutions,It is anticipated that langl.age and data storage and retrieval systems willbe agreed upon by all participants In the CRSP, to which this proJect will
conform.
 

Statistical method!, of multivaiatei0 mltilfctorial analysisanothor area for may beCRSP standardization, supplemented by initiatives ofindiviudal project statisticlans.
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Expense catagory 

Personnel 

Travel 

Supplies/Expense 

Equipment 


Subcontract 


ashington Univ. 

Overseas
 

Personnel 


Travel 


S/E 

Equipment 

Totals 

Year One 

249.5 

46.1 

34.5 

0.7 

0 

Tentative University of California Budget 
Summary 

Cost Cost Cost 
Sharing Year Wo Sharing Year Three Sharing 

108.2 333.3 117.8 360.2 122.6 

52.6 63.1 

34.5 39.7 

0 1.0 

48.7 16.0 53.8 17.0 

Year Four 

270.5 

75.7 

43.7 

1.1 

59.1 

Cost 

Sharing 

92.1 

18.7 

Year Five 

135.0 

60.0 

30.0 

1.2 

60.0 

Cost 

Sharing 

46.0 

20.0 

89.1 

12.4 

39.6 

21.0 

98.0 

13.6 

33.0 

31.7 

107.8 

1S.0 

36.3 

6.3 

118.6 

16.S 

39.9 

6.9 

90.0 

18.0 

30.0 

5.0 

0o 

492.9 108.2 645.4 133.8 683.2 139.6 632.0 110.8 429.2 66.0 



Detailed Budget for First Two Years
 
University of California
 

Personnel 


Calloway 


Ostwold 

4
 

Adelman 


Turiel 


Wallace 


Leonard 


Cattle 


black 


Churchman 


Wood 


Research Nutritionist 


Research Nutritionist 


Halderman 


Post-grad social scientist 


Research Assistants (6) 


Secretary (UCB) 


Neumann 


Fleuret 


Kopp 


Ferguson 


Cherry 


Stiehm 


Field pediatrician 


lIatham 


Year One 

%time $ 

0 0 


0 0 


0 0 


16 6551 


0 0 


0 0 


100 29396 


75 22115 


0 0 


100 27854 


SO 13398 


50 13398 


50 3616 


0 0 


150 14302 


100 16539 


25 10626 


25 5951 


5 4113 


0 0 


2.5 2276 


2.5 2182 


50 14373 


0 0 


559
 

cost 

sharing 


20/9420 


25/8140 


10/4720 


10/2590 


10/4350 


10/2030 


20/8068 


150/14302 


37/15939 


5/4113 


5/4552 


5/436S 


%time 


0 


0 


0 


16 


0 


8 


100 


100 


0 


0 


100 


100 


0 


100 


150 


100 


25 


25 


0 


S 


5 


5 


100 


0 


Year Two
 
cost
 

$ sharing
 

0 20/10407
 

0 25/8954
 

0 10/5005
 

6946 10/2745
 

0 10/4615
 

5440 10/2150
 

32248
 

32248
 

0 20/8552
 

0
 

28983
 

28983
 

0
 

20970
 

15162 150/15162
 

19201
 

11689 37/17533
 

6550
 

C
 

5002 5/5002
 

5007 5/5007
 

4801 5/4801
 

31265
 

0
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Personnel Year One Year Two 
cost cost 

%time $ sharing %time $ sharing 

Secretary (UCLA) 100 16323 100 17906 

Statistician (UCLA) 1000 1000 

DIRECT COSTS 204013 82589 273400 89933 

INDIRECT COSTS 45596 25603 59879 27879 

Total 24909 108192 333279 117812 

560
 



-
3
-



Travel 
Year One 

Year Two 

airfare 
per diem

2
 

airfare
1
 

per 
diem

2
 

Calloway 
1750 

30/1650 

Ostwald 
1750 

30/1650 
2100 

40/1800 

Adelman 
2100 

30/1800 

Turiel 
1750 

2100 

Wallace 
1750 

30/1650 

Leonard 
2100 

Cattle 
1300 

2220 

Black 
1300 

Wood 
1300 

7220 

Research 
Nutritionist 

1300 
2220 

Research Nutritionist 
2575 

Halderman 
1300 

1500 

Neumann 
1750 

2100 

F
leuret 

Kopp 
or 

Ferguson 
1750 

15/825 
2100 

15/900 

Cherry 
or 

Stiehm 
1750 

15/825 
2100 

15/900 

Field 
pediatrician 

1300 
2220 

Latham 
1750 

30/1650 
2100 

30/1800 

Training 
person 

1750 
2100 

45/2700 

Ferro-Luzzi 
1650 

2220 

Domestic 
travel 

Washington, 
D.C. 

(
2
)
 

1400 
168U 

Los 
Angeles/San 

Francisco 
Boo 

900 

D
lIR

rm
( COSTS 

38425 
43980 

INI)IHPJ'( 
COSTS 

7570 
8664 

h 
1 

45995 
52644 

C
A
I
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Travel 

1Airfares Year One Year Two 

San Francisco/Nairobi 14-45 days 1750 2100 

San Francisco/Nairobi ful1fare 2575 3090 

Europe/A;: ica 1850 2220 

Los Angele.;/San Francisco 80 90 

San Francisco/Washington D.C. 700 840 

2per diem rates, Nairobi 5 60 

S62
 



Supnlies and Expense 


General s & e 


Copying 


Phone/telex/etc. 


Computer 


Personal shipping 


Research supply shipping 


Misc. shipping 


DIRECT COSTS 


INDIRECT COSTS 

Total 

Equipment 


File cabinets (2) 


Storage cabinets (2) 


Total 


Year One 
 Year Two
 

3000 
 4300
 

3000 
 3300
 

5000 
 6000
 

4000 
 7000
 

2400 
 800
 

8000 
 0
 

2000 
 500
 

27400 
 26900
 

7093 7600 

34493 34500 

Year One Year Two 

300 

400
 

700
 

S63
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Subcontract Washington University
 

Year Two 


%time $ 


Personnel
 

Montgomery 
 17 5675 


Research associate 75 17490 


Secretary 


Fringe 
 2470 


Supplies/Expense 
 6000 


Travel
 

Berkeley (3) 2700 


Foreign (3) 6000 


Indirect Costs
 

on-campus (84% salary) 


off-campus (36.2% salary) 8385 


Total 
 48720 


cost 
sharing 

Year Three 
cost 

%time $ sharing 

25/6180 

25/2070 

830 

17 

75 

6015 

18540 

2620 

7500 

25/6550 

25/2190 

880 

3000 

7200 

6930 

16010 

8890 

53765 

734S 

16965 

164
 



Overseas Personnel Year One Year Two 
Physicians (2) 26400 29040 
Nurses (2) 6000 6600 
Lab Tech 4500 4950 

Economist 6000 6600 
Statistician 5000 5500 
Stat Clerk (2) 4000 4400 
Enumerators (13) 28600 31460 
Admin. Assistant 3000 3300 
Secretary 2000 2200 
Clerk 1300 1430 
Driver 1300 1430 
Housekeeper 1000 1100 
Total 89100 98010 

Travel Year One Year Two 

Doomestic 

Capital to/from site (24) 2400 2633 

Foreign 

Trainees/sr. staff 
to/from US (5) 

10000 11000 

Total 12400 13633 

565
 



Overseas Supplies and Expense 


Gasoline (1800 gal.) 

45000 mi/yr, 25 mpg
 

Auto club membership 


Reital van (2 0 $100/mo.) 


M1,leage on rental vans (l0¢/mi.) 


Housing in field 

Paper, printing, forms 

Computer 

Communications 

Film and processing 

Videotapes 

Food/transport for survey team 

Lab supplies 

Total 


Year One Year Two 

5400 6300 

30 35 t 

2400 2640 

4500 5000 

3600 3940 

1500 1600 

500 550 

2500 2800 

1000 1100 

1000 1100 

7200 7900 

10000 0 

39630 32965 
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Overseas Equipment 

Printing infant scales (2) 

Audiovisual equipment 

Misc. equipment 

Fatfold calipers (2) 

Calibrating weights 

Infant hanging scales (3) 


Infant measuring boards (6) 


Infant Detecto scales (2) 


Infantmeter for standardization 


Adult Detecto scales (3) 


Microhematocrit 


Bicycle ergometer 


Oxygen meter 


Carbon dioxide meter 


Pack for energy expenditures (2) 


Recorder & analyzer, energy/work 


Bicycles (6) 


Housing 


Typewriter 


Total 


Year One Year Two 

7600 

6600 

3500 

360 

150 

210 

420 

170 

150 

510 

3SO 

1000 

5000 

6000 

10000 

5000 

600 

2000 2200 

900 

21020 31700 

567
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Purdue/Arizona/Kansas Universities Proposal 
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THE RELATIONSHIP OF NUTRITIONAL IMTACE 
TO THE MAIN..ENACE OF FUNCTIONAL COMtPETEV CY 

A Proposal for Participation in Egypt,
 

in a
 

Title XII 

Collaborative Research Support Prolram
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NOTICU OF FIC!,EAnCH PROJECT P.1:,.1. -CT*0 
SCINICE 'N")P iATION EXCHANGE 10%10tao, i " 

SMITi4WOWeAN INSTITUTION P% Ar.,
 

NATIONAL SCI.NCE FOUNDATION 

m AMC OF i9stiTU ION 11144gLWOE MAV1404 * * I f311OMV.t'.A 4t. 

Purdue University
 

Purdue University, West LafaVtte, IN 47907
 

1. iNCIPAI. ItVebVOATON A140 01.1.0 GOP %CILNCtI1SP5IA.V. 

Ronald Ross Watson, Ph.D.
 
Nutrition - lm ,nology
 

3. TITL.G OF,040Mo~cr. .
 

Purdue, less-Developed Country Collaborative Research Project." Recommend Egypt as site.
 

|, 5&MMAAV O *@ TO PICA 4 1 IWYE I,1. .d 11K4MG SoM MPOIP@lE &I 'PIWUSYUIN . . 

Children, pregnant women and the elderly in families will be studied in a rural
 
Egyptian setting. The effects of marginal and moderate caloric deficiency will bc ;
 
assessed. Changos in host defense and iacidence of common diseases will be Licasured
 
and correlated with differences in the work capacity, psychomotor functinn, and
 
cognitive development. The effects of marginal nutritional stress will be determined
 
inthe elderly, emphasising an area of nutritional research extremely poorly ctudied
 
in less-developed countries. In the aged. disease incidence will tb.studied in detail
 
as veil as humoral, secretory and cellular immune responses, and work capacity. The
 
immune responses will also be developed for the first time in the aged as a tchniqug 
for better biochrmical assessment of their nutritional state. A major portion of osr
 
study will be the easurement of early infant undernutrition and the relationship
 
between nutrition and the outcome of prognancy and quality of lactation. Infants will
 
be followed after birth for nutritional Atatus, and disease incidence and duration.
 
Particular emphasis will be attachdto diarrheal infections. The interactions of
 
family mombero with the developmvnt of infants and children will be studied in a
 
long-tern, prospective manner. The devulopment of the child born to an undernouriblshd
 
mother, or onu who becomes undernourishod as it matures is a principal objective of
 
the research. It is expected that tne project will cause a significant increase in
 
the professional development of the Egyptian nutritionists and clinicians participiting.
 
IEfforit will be made to encourage thvir rapid development, intensive involvement and
 
assistance in disseminating the information generated to appropriate governmental
 

aencies and health care professionals In Egypt and elsewhere in the Hiddle East.
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I. 	THE PROGRM
 

Introduction
 
The consequences of severe restriction of food intake have been repeatedly
 

assessed. However, mild to moderate deficits of food intake for energy in relation
 

to physiological, social and behavioral functioning have seldom been studied
 

directly even though many more people are affected by these conditions. 
Thus there
 

our understanding of the true consequences of undernutrition.
is a significant gap in 

The 	research proposed here addresses these major issues directly; the methodology
 

proposed in multidisciplinary and multivariate in conceptualization. It will lead
 

to a better understanding of the effects and possible solutions to the problems
 

caused by moderate malnutrition.
 

Approach and General Objectives
 
In order to understand the functional consequences of food energy deficits, it
 

is necessary to examine human-environment interactions in terms of the 
dynamic
 

adaptive mechanisms--biological, social and behavioral--which people use 
to cope
 

with marginal food supplies. The three major objectives of the proposed research
 

are as follows:
 

1. 	To determine, through quantitative measurements and in a prospective manner,
 

relationships between mild to moderate deficits of food energy intake in
 

individuals and five areas of human functional performance, i.e., 
1) disease
 

response. 2) reproductive competence, 3) work output/physical activity,
 

4) cognitive function, and 5) social competence in the household 
context, in a
 

rural Egyptian setting.
 

2. 	To develop and validate measures and techniques for identifying 
and assessing
 

These measures and
 the 	relationships stated in Objective 1 above In Egypt. 


techniques should be applicable in a wide variety of cultural and 
environmental
 

settings so that their development will provide a firm base for future research
 

efforts.
 

3. 	To assist the development of resources and infrastructure 
for nutrition research
 

and programs in Egypt. This will be accomplished by conducting the research
 
Emphasis will
 

cooperatively and in full collaboration with Egyptian colleagues. 


be placed on training and research development via expettise 	transfer 
from U.S.
 

Thus much of the research

universities to collaborative Egyptian scientists. 


will be done in Egypt.
 

Specific Objective$
 
A comprehensive evaluation of the effects of mild to moderate 

undernutrition
 

in humans requires that quantitative measures be obtained in each 
of the functional
 

areas of interest. Accordingly, specific objectives for each of these areas are
 

provided below. Particular emphasis will be given to disease and immune responses
 

to it and reproductive competence. Cognitive development, social competence and
 

work output measures will be studied as the program develops.
 

I. 	Cognitive unction
 
Determine psychomotor performance in undernourished adults,
i. 


it. Assess the effects of marginal energy nutrition on information 
processing
 

functions.
 
Determine the relationship of moderate caloric deficiency 

in the mother
 

and/or child on cognitive development and auditory competence 
from infancy
 

to adolescence,
 

iII. 


iv. Measure the role of nutritional stress on parent-child interactions in
 

the first yearn of life,
 
Assess variability in cognitive development accounted for by a combination
 v. 

of marginal malnutrition. health statue, and parent-child interaction,
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2. 	Diisease Response
 
L. 	To determine and document the reciprocal effects of food intake,
 

infectious disease (including mild infections) and nutritional status in
 
children up to the age of five years,
 

ii. 	Measure the effects of marginal malnutrition on humoral, secretory, and
 
cellular inmmunity,
 

iii. 	 Study the effects of moderate energy undernutrition in the aged on host
 
defenses and disease morbidity,
 

iv. 	 Develop immunological parameters as improved methods for assessment of
 
nutritional state in the aged,
 

v. 	Study interactions of nutritional state, growth, maturity, and parent
child interactions on seleted host defenses against and morbidity to
 
Streptococcus mutans, rotavirus, parasites causing diarrhea, and shigella,
 

v. 	 To assess and document prospectively the effects of disease and sickness
 
episodes on growth patterns and to further assess the influence In gender
 
on catchup growth phenomena following the stress of disease and sickness,
 

vii. 	 To determine the effects of &cult and chronic illness of adult
 
household members on the health and food intake of children,
 

Viii. 	 To explore the relationship between illness (defined culturally), its
 
perceived severity, and both quantity and composition of food intake.
 

3. 	 Physical Activity a,d Performance 
Measurement of changes in maximal and submaximal work capacity due to nutritional
 
or 	disease stresses. 

4. 	Reproductive Cometence
 
i. 	To determine the effects of mild to moderate energy deficits during
 

pregnancy under different conditions of physical activity on fetal growth
 
and development,
 

Ii. 	To investigate interrelationships among energy intake, physical activity,
 
and intake of selected micronutrients on the pattern and duration of
 
lactation and composition of breast milk,
 

Ili. 	 To investigate, prospectively, the effects of repeated child-bearing
 
(under conditions of marginal to moderately deficient energy lntake)on 
maternel function with regard to work performance, disease response, 
social competence, and cognitive function, 

iV. 	 Assess the relationship between pregnancy and lactation an an Inztegrated 
process and mild/kodcrate malnutrition as evaluated by food Intake, and 
anthropometric and biochemical menaurementn, 

v. 	Relate the pattern and amount of weight gain during different trimesters
 
of pregnancy to pregnancy outcome, specifically to complications of
 
pregnancy and low birth weight infants,
 

Vi. Examine birth weight in relation to future morbidity, mortality,
 
neurologica] levvlopmrnt. behavior and growth,
 

Vii. 	 Determine wIother the levels of milk gonadotropin-releasing hormone and 
growth factor are determinants of observed changes in the functional and 
physical develoirnent of the offspring. 

5. 	 ots tumpeutnc 

I. 	 To deterine It incremental chmnce* in energy intake have observable 
effects on the bocial competence of the adult Individual in terms of 
his/her self-concept, In person-person interactions, and in person
environment Iuteractloui. at different perlods of tit. 

ii. To 	deternine relationships between self concept, life changes, role
 
performance aud dietary tntase, In the mild to moderately undeenourished
 
adult,
 

ii. 	To determine relatlotiahia between levels of social competency and 



a) disease response, b) cognitive function, c) reproductive competence,
 

and d) level of energy intake in the adult,
 

$v. Stimulate research into nutritional problems by Egyptian scientists and aid-

in their professional development.
 
Disseminate basic concepts learned about marginal-moderate caloric
 v. 

deficiencies and their actions on the various members of familysgroups 

to
 

the 	lay public and key health-care professionals.both 

Rationale and General Approach to the Problem
 

In contrast to the classical laboratory experiment in which one focuses on a
 

single variable at a time and attempts to "control out" all other relevant variables, 

this program will "control in" as many theoretically important variables as possible 

within the constraints of practical leasibility and a rigorous research design. 

In this way, we will be able to identify the process of mutual accomodation between
 

dietary intake and physiological, physical, social and behavioral functioning.
 

Straightforward naturalistic observation, combined with careful evaluition of
 

specific dependent variables, can bring to light critical features of the inter

relationships between dietary intake and human function.
 

A central question that will be posed in investigating the consequences of a
 

range of adequate to moderately deficient intakes of energy will be "In a marginal 

to mildly inadequate situation, why do some individuals become malnourished (or ill) 

while others do not?" This questions will be asked continually throughout the 

course of the research program, and signs of adaptive changes In each of the 

functional domains in the household and in the individual will be examined as 

relating to this central question. A related and equally vital question is "What 

specifically are people doing (consciously or unconsciously) that is protective?"
 

Then it will be easier to determine what protective measures can and/or should be
 

large number of marginnll,; malnourished. The
taken to improve the health of the 

extent to which the individual and family are placed at greater risk, not only to
 

physical damage (diriease), but mental stresses and changes (cognitive and social
 

competence) can be accurately assessed.
 
It Is important not only to identify the "high 	 risk" individual and the reasons 

risk." Even in populations infor that risk, but to do the same for those "not at 

w.1ich the prevalance of malnutrition is high, some indivldualr. achieve functional 

competence in all areas. The epidemiology of good nutrition i.here pc~o nutrition 

Is the norm had received me attention In recent years; however, the epidemiology of 

of marginal food npply hiaij not. Obviously,adsquata functioning under conditions 
a great deal of the effort to answer this questions will be focused on social and 

behavioral adaptations, or measures of social competence. 

The following explanationa are in order: 
In fact a genetal term fot a complex1. 	 Each of the variables to be addressed is 

to forof related varlables. In each case, It will be ricausary select 
directly relatcd to nutritional status,measurement tl;obe variables which are moat 

and hence food Intake, and those which are possible to vianuour simply and follow 
the eame houieholdn over a periodlongitudinally with reprated observations of 

of several year,.
 
2. 	 Because th, hourehold untt is the unit of study, nt err ilat lonn ,tl not only 

awmg the five domainu but among indIviduals In the houisehold murt be studied. 

For example, €hangen In the status of a household member with regard to food 

Intake, 	 health, work performance, etc. will produce ef ts rit only on that 
members of the hounehol,;.Individual but zuat llely also upon other 

3, 	 Each of the domains noted is in a dynamic state and may be expectri to hange 

over time. Individuals age and food supplies change, h,.alth statut, alters; 

Ocl *l pl Itli , CC111colCglCal and cultural change affect varlablvil In all 

domains. These thanjies must be talrn Into account. 
4. 	 All of the functional do:aino of interest, in:ludIn food conuuptiotv patterns 

and energy Intake, take place within culturo.l c Jntets. itetpretatlon of 

!,7h 
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patterns and changes in each of theme functional domains depends upon 
accurate
 

Therefore it is advantageous

knowledge of the framework of the local culture. 


for this research to take place in populations which 
are relatively culturally
 

homogeneous and in which key member(s) of the research 
team are thoroughly
 

familiar with the local culture.
 

When food intake is marginal or moderately deficient, 
we may assume that various
 

5. 

adaptive mechanisms are utilized to maintain functioning 

in the various domains.
 

The interrelationships among these adaptive mechanisms 
may be elucidated when
 

stress' occurs which upsets the preexisting balance. Significant life changes, 
a 
such as the arrival or departure from the household of 

an economically productive
 
in employment status are
 

adult, illness in a key adult family member, or change 

exmples of life events and/or stresses which may change 
the relationships among 

Therefore, particular attention must be paid in 
variables in several domains. 

the research design to documenting significant events 

in the lives of individuals
 

and household units over the course of study.
 

The project we propose here will incorporate all core 
elements of design and
 

a whole for projects 
measurement which are agreed upon for the research 

program as 

in other parts of the devaloping world. The additional detail which is provided here 

time and planning progress. Specifically,

is prelinary and subject to modification as 


we plan two meetings of the three U.S. investigators and one additional with these
 

three plus Dr. Hekmat in the first six months of the project in order to work out
 

the details of study design and Implementation.
 

A. lackgrounde The Population and Environment
 

Most of Egypt is a hot, dry desert covering 962 
of the country. The population
 

density in the usable land exceed 2400 people/square 
mile and is growing (1975) at a
 

Almost 50% of the work force is employed in agriculture,
 rate of 2.5%/year (2). 

Egypt continues to have major problems in
 like many loes developed countries (LDC). 


supplying an adequate diet to all its growing population using food subsidies. Egypt 
their per

Is one of 37 countries in the world which has had significant 
decreases in 

rising prices andSince the 1967 war,
capita caloric intake in the past few years. 


shortages of consumer goods have eroded the standard 
of living of many of the poor.
 

mid 1970'a, conditions (real per capita Income)
"Observers believed that by the 

had 

returned to the pre-1952 situation; population was again growing faster than the 

Both calorie and protein Intake had risen since 1932 until about 1967,
economy" (2). in Egypt (3)* It is expected 
and since then there has been a significant decrease 

that the difficulty in supplying food In adequate quantities 
to the population will 

clearly defined and understanding of the increase unless deficiencies are more 
The research proposed by Purdue University to AID
 human component Improves (1,2). 


will increase research experience by Egyptian nutritionists, dissemination of new 
-

scientists in the problems of mrginal-
Information in Egypt, and training of young 
a critical aspect in changing the human
 

moderate nutritional deficiencies. This is 

component in Egypt's nutritional problem. Overall health of the poor may be 

upon knowledge of the effects of marginal
significantly improved by program based 

moderate energy undernutrition on disease resistance, 

learning and work ability.
 

lince marginal-moderate malnutrition affects many more 
piople then severe deficiencies,
 

its effects need to be measured. Of critical importance ! to determine its effects
 

Then the means and need for
 
on the child's growth, learning ability and the 

mother. 

It is oftei. 

prevention can be shown clearly to governmental and health 
care officials. 


aused by severe nutritional stresses and to 
difficult to estrapolete from changes 


in children suffering from marginal or moderate 
stresses.
 

estimate what would occur 


Unfortunately many human studies have emphasized severe rather 
than marginal 

a
Gershon in 

deficiencies because the changes observed are often 

more dramatic. 


recent Trulson Mmorial Lecture said, "'rograms to 
allevite malnutrition in children
 

Intervention field trials in Thailand,
01 developing countries need revision. 


Tunisia, and Guatemala, based on amino acid fortification 
and supplementary vitamins
 

In fact, it ts often a misconceptio,
 
and mLnerals, have had little effect on children. 
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that frank deficiencies are common characteristics of malnutrition 
in developing
 

Rather stunted growth-cauead by caloric deficiency 
often in the
 

countries. 

presence of adequate food supplies--may be the most 

prevalent form of malnutrition.'
 

We feel that the proposed study of marginal-moderate 
energy deficiency, although
 

requiring much effort and time, will produce data 
which are very pertinent to
 

understanding the most prevalent nutritional 
deficiency in many parts of the world.
 

The scientificresults should be partly applicable In Egypt and other Arib land@,
 
We
 

although general observations should be extrapolstable 
to many cultures. 

of the family mambers w'ill affect both their dietary needs 
and 

xpect that the age 
(1); hence all aged family members will be studied.
 nutritional intake 

quantity and quality of nutrition and the course
 The relationship between the 
needs detailed study which is possible 

and the outcome of pregnancy and lactation also 
The problem io particularly complicated in mild/moderate
 

In our longitudinal program. 

This study takes into account the multiplicity 

of environmental
 
malnutrition. 
 it in the
 
factors associated with nutrition which may 

act synergistically wit 

The problem of malnutrition
 

health and well-being of mothers, infants 
and children. 


Chronic malnutrition can be underetood
 
clearly involves more than food intake alone. 

and dealt with'more effectively by considering 
the socioeconomic and cultural matrix 

In which it exists. Nutritional and health status will be assessed 
in relation to
 

food intake. anthropoametric and biochemical 
measurements with quantitation of disease,
 

work capacity, physical activity, parent-child 
interactions, cognitive development
 

and social competence. Longitudinal nvestigation of the social and biological
 
Inmost cases,
 

complexities of undernutrition of children 
will be undertaken. 


studies of children have been follow-up invswtigations 
of children who experience
 

Behavior correlates with malnutrition are 
essentially
 

severe malnutrition in infancy. 

The longitudinal approach to be used in this
 unstudied for preschool age children. 


study should aid in resolving some of the 
questions concerning the complex inter

relationships of socioeconomic and biological 
variables with mild/moderate
 

malnutrition of mothers, infants and children. will have to function in
 
For this research program to be of greatest 

benefit we 


helping the Egyptian scientists, physicians 
and eventually government health-care
 

Thus a major portion of the
 
officials to help their own people to 

help themselves. 


research project, increasing each year, 
vill be to involve Egyptian scientists 

In
 

Some graduate or post-doctoral students 
may have to do
 

eery aspect of the project. 

We will build bridges between members 1its
 

their research in the U.S.
oms of graving relationship 
scientific communities at all levels which 

will strengthen ti 
As the team develops information
 

between Egypt and the United States governments. 

expect to make extensive efforts
 

on the effects of mrginal energy undernutrition 
v 

information and relevant Ideas
 

to ald the Egyptian collaborators to disseminate 
indicated by our data to
 

among health-care people, physicians and educatore as 
the village level.hman aspects of the problem at 


eventually attack and change the 
of lang-term in duration both to test the data generated

TM project needs to be This sort of aconclusions. 

as well as to do studies which require years to roach 

manyliaited resources, asamounts of
study will be expected to use only small 

Egyptian researchers in nutrition are currently 
underutililed, need and want the
 

etimulaion of a research effort with axtrenational support.
 

Household Selection
s. The basic units of 
The bulk of Egyptians live in agricultural 

comnioties (2). 


orlanisation are built around kinship ties 
end, as such, offer excellent research
 

Zn most villages, a number of economic levels 
can be
 

opportunities for our study. (2). 
identified in essentially the sam enviro..ental conditions (d:eease-sducatton) 


the same

number of "rich" peasants have simiLar contacts with disease,

The small the poorer one 
inadequate osges disposal facilities as 

water naurcem and the same 
somewhat smaller, but still significant
 Ti second group of well-off peasant own 

The third economic group of peasants own only 
very small slivers of 

land holdings. 

1/3 of the average village, work as hir0O
 The truly landless, which are Aboutland. 


S
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Thus in the same or highly similar setting of the village, a
laborers (2). 

gradation of economic abilities are represented with a large number of 

the poor
 

and very poor people whose financial abilities limit their access to an 
adequate
 

diet (1). Our study will be conducted in one or more villages located north
 

of Cairo, sufficiently distant to avoid many changes caused by 
urbanization; yet
 

fairly convenient to our labs.
 
The villages selected to be studied will have a high prevalence 

of mild to
 

moderate undernutrition as well as at least 15% of the households 
with good
 

nutritional status. Communities near the station will be selected with an emphasis
 
Thus, the
 

on homogeneity of variables not essential to the proposed 
research. 


of the country; rather they

communities will not be a random sample, in any sense, 

vill serve as test sites for intensive study of the nutritional 
and functional
 

Of course, the statistical ideal of eliminating all
 variables of interest. 
 Therefore, variables
 
uncontrolled variation is impossible to attain in practice. 


quantifying the fnhomogensity of the samples will be recorded 
for possible use as
 

For example, since age is negatively with
 coveriates in the subsequent analysis. 


Imunity and work capacity then the variable of interest 
will be adjusted for age
 

The general principle here Is to control as much as possible 
and
 

as a covariate. 

the rest. Households which have one or more children between 1-4 

years of
 
measure 

$ose of the children from
 age (family groups) will be recruited into the study. 


these households will be receiving an inadequate energy 
intake and will be considered
 

Households with children who are clinically,
"marlinally energy malnourished." 
 Families, whicb 
biochemically and nutritionally normal will be used as 

controls. 


at time of recruitment, have a child who has cancer, 
tuberculosis or some other
 

?CM) will not be recruited.
 
*ajor disease or who is severely malnourished (grade 1I1 willIn year 01 we 
(However, they will be counseled as to necessary medical 

care.) 


enroll and study 95-145 households with 4-7 individuals/household 
(approximately
 

The households will be selected by
1-2 families per day over 8-10 months). 
 woman of
 
(A) the presence of a 1-4 year old child, end (3) the presence 

of a 

number in year 02 and 03. In
 

childbearing age. Ws expect to add about the same 

year 04 and 05 we will add as necessary to make up for any who withdraw from 
the 

(such as aged) that are needed. All participants

study and the few special groups 
will benefit by the information obtained, selected routine 

imaunizations, improved 

access to physicians for major illnesses, non-nutritional 
additions to the households 

such as toys or soap, etc. The regular nutritional assessment interviews, 

anthropometric measures, cognitive and work capacity measurements will be done 

the monthly visit to the family end/or correlated with 
more frequent visits 

on 
required by additional information to be collected 

in pregnancy, lactation and early 

infancy.
 
In this long-term, longitudinal study soe children or adults may have a major 

illness, become more severely malnourished or have a prolonged 
bout of diarrhea. 

tn this way, the family's interactionsl 
family groups will remain in the study.These Egypt, ve expect


with disease can be studied. Based upon other research done in 
and some will have low vitamin A and/or sinc 

that some of the children will be anemic 
for several nutritional deficiencies 

nutriture. Therefore, biochemical evaluations 
in 9gypt will be performed. The role of these 

which we expect to be prevalent 
the cases where it
limited extent In 

nutritional deficiencies will be studied to a 
This will occur after the initial
 

becomes necessary to supplement the child or adult. 

Dietary supplementat ons of sinc or 

diet, nutritional and sociology survey. 
severeand only reinstituted if a 

vitamin A would be stopped after 4 mnths 

deficiency reappears.
 the unite for
 
Within the chosen cosmunities0 households vill be 

selected as 
to guide

acalysis. If possible, factors, such as mmber of children, will be used 

Typical high and low values of the factors will be chosen for 
the selection. 


Partially replicated designs will be considered if appropriate.levels. 

The construction of variables for analysis is the second 

major ares for
 

In many Lntsnces, the variables to be measured are somewhat
 
statistical input. 




In other cases however, the identification
standard and no problems should arise. 


of the relevant variables for analysis will require some preliminary 
statistical
 

Finally, the elucidation of quantitative relationships between 
levels
 

analysis. 

of food energy intake and the five functional capabilities 

will require substantial
 

The nature of the problem ismultivariate. Standard types of
 
statistical effort. 
 W 
nultivariate models will be used such as path-type analyses and canonical 

correlation 

For
 

techniques can be used to relate variables in the different functional areas. 

In the course of
 

qualitative variables, some log-linear analyses will 
be tried. 


this research, questions which can be answered by 
the application of standard
 

statistical techniques will be treated accordingly. 
However, if the need arises,
 

other statistical methods will be derived to address 
research questions which
 

do not conform to this mold. Data processing and computer aided analyses by 
Dr.
 

McCabe and Dr. Anderson will be supported by L. 
Weaver using Purdue's extensive
 
(See Appendix 11I)
data processing libraty, hardware end software. 

Cereals supply the mainstay of the Egyptian diet, supplying 
V141~ary Intake Asesment. 
 Corn and wheat are principle
 
more than 60% of the protein and 75% of the calories. 
Legumes, the second most important

cereals consumed, followed by rice and barley. 
 Animal protein appears
 
good group, supplements the nutrition offered 

by grains. 

Only seasonal Slut brings fruit within reach
 only rarely in the diet of the poor. 


of the poor and many families are offered only small 
quantities of vegetables (1,2).
 

The Hoslm religion practiced by most traditional villagers 
prescribes alcohol so 

Our dietary survey, Its accuracy and its ease to aided by 
that little is consumed. 

the custom of most Egyptian villagers to construct 

their three daily meals around
 

for example, breakfast usually includes bread 
or rice,
 

a small range of foods (1). 
The midday meal, in addition to
 plus only occasional cheese or condiment.
tea, 

may include beans or potatoes. The evening meal usually
veetables in season, Zn traditional
 
resembles one of the other two depending upon the 

families means. 


families, social patterns appear to intensify 
malnutrition, as the man generally ta 

The women and children, therefore,
 
their meals before the women and children (2). 


We can thus weigh the amount prepared
have reduced access to the available food. 
 Consumption by women and
 
and the amount rmaining after the men are through 

eating. 

nvestigated by direct observation by trained
 children during preparation will be 


The portion or amount of the food consumed will 
be estimated with the
 

dietitians. 

aid of pre-quantitated food models and measurement 

utensils.
 

Dietary intake measures will be done 
as mutually agreed upon by
 

DIiarX Intake. and 
the various U.S. and LDS representatives (including 

Dr. Heaiat, Dr. Watson 
This ts
 

Dr. Harrison for the Egyptian project) in California in December 1979. 

Ve will do a pilot project 

detailed elsewhere In the core portion of the 
proposal. 


to determine the extent of any major "contaminating" 
nutritional deficiency which
 

vould influence a study of moderate energy 
undernutrition. Briefly we will do the
 

ed by Dr. llekat, Director,
will be trafiEgyptian poraprofessionala
following. be used in obtaningin the methods of intervieving to 
Egyptian Nutrition Institute, 

Also estimates of intake of water and
 
valid and reliable estimates of food intake. 
 and etc. will be obtainedalcohol, tobacco, drugs
monutrittve substances, caffeine, 

tested for their validity on a meaure will be
by the interviewer. Proposed intake 

neighboring village before data collection i 

initiated for the study early In year
 

The pilot project will determine the frequency of dietary records necessary 01. Based upon the results
 
to get a reliable masure of nutritional status 

in gypt. 

core description of dietary 

or more frequent then planned In the
it may be loes 

This will be done by Dr. Rekmat and 
intake moesures for all countries being studied. 
 Ls .tS.iLgv

sine, iron and chromium deficiencies It r
to-workors. Since vth diieose,would be expected to intefe oe
€olt.ulation, 
 slive and tear asapl
-Lus ologtcal and diet easurments. Therefore bloo4, hair. 

for *4.cd mineral and 
taken from the pilot study partieipeite to owasur.will be a14u4 t'r. rith foll4h-ration 

vitamin ddicemciew which tltht interfere by Dr. Li' 
@ 

by Dr. L. lapkin*. If piesent in significant amount*, a no"-,,trty ("tiooil : 
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vitamin) deficiency may be necessary to treat In the study population. If treated,
 
the importance of the mineral or vitamin deficiency on disease, cognitive, etc.
 

can be determined. For example a *inc deficiency would be relatively
.measures 

cheap and easy to treat in a less developed country with a health care system like 
Egypt. Country-specific data for food composition will be used whenever practicable,
 
however, some food analyses may be necessary, For example, if we find that zinc
 
levels are routinely low in the diets of the villagers, Dr. Liu, Dr. Hopkins and
 
an Egyptian graduate student from the Nutrition Institute of Egypt will measure
 
the actual mineral content of the foods eatea in year 02 or 03. The weights (g) 
of foods consumed will be calculated from the recall data. For complex dishes, 
quantities of ingredients will be calculated from the recipes by Dr. Liu. The food 
Items will be coded according to numbers from the USDA Handbook 456 after comparison 
with values for any local foods which have been analysed. For those foods commonly 
used in the village diets for which all the necessary nutritlonal-data are not
 
available for Egypt, the staff of Purdue University's Food Science Institute will 
analyse local foods for protein, energy, vitamin and mineral content during year 02 
of the project. The magnetic tape of USDA Handbook 456, modified by the Department 
of Foods and Nutrition at Purdue University to Include five additionsl uutrientas
 
vitamin 3-6, folic acid, vitmin 3-12, sm an magnesium# will be used for analysis 
by computer. Trace elements usually have strong campleuing action with phytate or 
fiber. Therefore, trace elements may become marginal deficient in a place such as 
Egypt where whole grains are major dietary staples when the dietary intakes in the 
foodstuffs making up the diet are marginal or inadequate. Marginal protein deficiency 
may also affect the nutritional status of trace elements. Certain trace minerals, 
such as chromium, are better absorbed 4nd it in the complexodbetter utilised if is 
organic form from animal origin. The absorption and transportation of the trace 

which will be low when dietary protein level.lempntelOftn depend on protein carrier, 

As low. oreover, febrile disease, parasitic diseases and hepatitis influence
 
the putrit al status of trace elements. For the reasons mentioned above, the
 
Incidence and severity of trace elements deficiencies will be assessed In our study 
population. Levels of iron, zinc, sealaiim and chromium in the Egyptian diet will 
be s timatod by Dr. Liu. 

Pitr tional Status. We will do the nutritional easements agreed upon by all teas.
 
Ir the evaluation of nutritional status, we will distinguish between variables which 
indicate present nutritional status and those which indicate past nutritional 
experience. Ideally, the study deign should allow evaluation of the effects of 
both types of variables on performance levels and on their interactions. While the 

proposed study will deal mainly with present mutritional status, it will be possible 
to provide some inferences on the relevance of previous conditions based on 
retrospective analyses and on experience over the five-year span of the project. 

fiace the emphasis In this program is o the functional effects of variations 
ft energy Intake in relation to need, the measurement of nutritional status will 
focus upon indices of energy adequacy. This means that serial anthroponetric 
measurements will form the beets for the assessment of nutritional status. In infants 
On young children, growth is the Met Sensitive indicator of energy status. In 
adults, changes inbody composition reflut amrgy balance over periods from several 
woe to many Years. 

Anthropoetric measurements to be Imluded In the regularly scheduled evaluation 
of all Individuals In study households includet 

Weight
 
Beiht (length for children under 2 years)
 
lead circumference (under age 2 years)
 
ChMet circumference (under age 2 years)
Mid-upper arm circumferemceMaxim. thigh circusference (children under 2 years) 

Triceps and sebecepuler fatf*old
 
Sitting helht or crown-rump length
 

I ;g 



additional anthropometric measurements may be added for particular age groups or
 
during pregnancy as appropriate.'
 

Although growth and body composition are the best indices of energy adequacy,
 
our definition of nutritional status will keep In mind that energy utilization
 
In not limited to the adequacy of food intake but is mediated by a variety of
 
micronutrienti. Therefore, we plan to extend the program of work to include
 
assessment of the micronutrient status of the study population.
 

In the first year of the project, the nutritional status with regard to Fe,
 
vitamin A. and Zn and other nutrients deemed appropriate in these two populations
 
will be assessed. If marginal or more severe deficiencies are found, the second
 
year studies will determine the effects of supplementation on work performance,
 
reproduction and disease response.
 

Analyses of blood and hair levels will be followed In a mall ample size even
 
If the dietary analysis of zinc and iron appear to be adequate. Blood concentration
 
is the most commonly reported survey technique. On the olher hand, hair may be
 
sort valuable in assessing "marginal' mineral deficiency than serum samples since
 
hair tends to collect the nutrients that are extra to the body's vital needs. In the
 
state of marginal deficiency, blood concentration may or may not indicate the
 
subptimal body storage, but hair concentration are usually low. Marginal zinc
 
deficiencies in the diet will be identified by measuring the concentration of zinc
 
In hair. Hair samples are easy to collect, to store, and to ship. In many cases,
 
trace elements In hair are higher in concentration than that in serum, thus are much
 
estar to be analyzed. Proximal hair samples (1-2 cm) will be cut as close to the
 

scalp as possible with a forged stainegw steel scissors. Approximately 30 pieces
 
of hair will be obtained from the center right, left, front and back of the head.
 
Zinc and iron levels in hair and serum samples vIll be analyzed by atomic absorption
 
spectrophocometer. Blood samples will be drawn with vacurainar tubes whose stopper
are especially prepared to reduce mineral contamination.
 

A history of daily eiorsy expenditure will be obtained by the interviewer at the
 
tim dietary Intakes are recorded. The total daily energy output will be subdivided
 
into three parts according to time spent in (a) bed (b)work and (c) non-occupational
 
activities according to the procedures described by FAO/WIIO (11). Estimates o(
 
total time spent in activities (sleep, light sedentary activities, gardeninX,
 
Vlktng, standing, etc.) will be co iverted to energy expenditures (kcal, MJ) using
 
the data ot Durtn and Pesmore (30) and FA01!HlO (11). nia actual onergy
 
expenoditure of some toet coinon eccivitios may also be eetinatod in moe.. of the
 
subjects in year 02-0.. Oxygen consumption or energy expenditure (U liter 02 
4.825 calories) viil be meaauro4i by a uatabolator while the subjects are actually 
petfoming, the activities. This vay the entran expenditure for different types of 
exercise, differont age. sex and food intake (conuidorlig specific dynamic action 
of foods) can be adjuated for Flypt'e climate and general nutritional status (prolone, 
mlnutrition say decrease the metaboitc rate as ftuch as 20-302). 

Anthropooetry will be done by a trained pBraprofessional ody weight will be 
moaured with a beam eaele with non-detachable veights. Young children will be 
voigho4 unclothed whenever possible. Infant lwntth vil be eaesured by use of a 
portable tape board equipped with a he4Mboatd and tootboard. Height (cm) of older 
children (2 years) Will be 0f aainst a true vertical fl4t surface. The 
child will stand on a horlionral pLattom vith his bare heels together, back straight 
with heels, buttocs., shotildorm asd hed touching the wartieal surface. A block 
squsred at right angles asainst the vertical .rfec* will be brought to the crown 
of the heAd ead the mesuereent ma"ls. holt 1uv height (r *~e, sex, and weight will 
be calculated as lotianor of iwitittonAl dtotucaaulst and tricepan stts, 
sklnfold thickneew (m,) viii t ewdsured by ose ti' a Lon-,e Wntold c4liper, 
Heaureeeonts will b" Pa-e4 4ijo to th~e dttb~sa11#4A b lftoi (1i). 
71 eope are ft#4a%4f&4 th4Wsy St rpoluo* 61! OIC ittlI'tvsil the 41 Iffrst 0 ptooterior 
mtliSsOf thtnsd a . 1. 00 o n If 104a'l. 4~ wi0411 itf . ut*0 
me ur iemnt is Interior 4*1 lattral to th o rtie:or xind. .f tup loft .t.pula In the 
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line of the natural skin cleavage. Readings will be made to the nearest 0.5 imu
 
approximately three seconds after application of caliper. 
Upper arm muscle size
 
will be determined using the same site as for skinfold measurements. The tape

s
Oi placed gently, but firmly, around the arm to avoid compression of the soft tissue. 

The measurement Is made to the nearest millimeter. Muscle area will be calculated
 
from circumference and diameter measurements according to the procedure of
 
Yrisancho (32).
 

Iffects of Moderate Energy Deficiencies gp the Mother and Child (Reproductive
 
Comgetence). The primary objective of this portion of the study is to quantify the

relationship between reproductive competence and mild/moderate malnutrition, disease,

work output/physical activity, cognitive and sensory development and social
 
competence. Because of the predominant Importance during the period of pregnancy

and lactation for fetal and Infant survival and subaequent development, special

emphasis will be directed toward nutritional and health status during gestation and
 
infancy. A secondary objective is to longitudinally assess the nutritional and
 
bealth status of the child from infancy through adolescence.
 

Severe maternal malnutrition has been implicated frequently as one of several
 
environmental factors which influence adversely the course and outcome of human
 
pregnancy (4,5). The effects of mild/moderate levels of maternal malnutrition are
 
les clear (6). Waterlow (7) emphasised the need to know the risk of functional
 
Impairment vhich corresponds to different degrees of nutritional deficit. He points
 
out the need to determine whether retardation in physical growth is accompanied by

retardation in mental and behavioral development and to what extent does inadequate

nutrition and other social factors contribute to the impairments. In relation to
 
this concept, Latham (8) cautions that control of malnutrition of mothers and infants
 
should not be undertaken In isolation and in particular, emphasizes the importance
 
of infection and nutrition interactions.
 

Estiates of the total energy cost of human pregnancy range from 30,000 (9)

to 800000 Kcal (4,10), the latter does not take into consideration decrease in activity

during the third trimester. The increased energy requirement specific to pregnancy
 
may be balanced in part by reduced physical activity; however, quantitative data are
 
lacking (11). The influence of potenc.lely confounding variables such as 
infections,

disease and work output/physical activity should be considered also in any energy

reeds assessment of pregnancy. The energy needed for adequate utilization of protein

Ln normal pregnancy has been reported (12) to be at least 36 Kcal/kg pregnant body

weight. Caloric supplementation of Custemalan woman during pregnancy Increased
 
birth weights and reduced the incidence of low birth weight infants whereas protein

eupplemantation (protein and calories) of Colombian women during pregnancy increased
 
the birth weights of male Infants and was associated with an impt'ved ability of the
 
neonate to respond to and process visual Information (13,14).


Desirable total weight gains in normal human pregnancy are generally agreed to
 
be 11 to 12 kg (4,10). However we recognize end will determine the extent that
 
undernourished women may benefit from greater weight gains than these. 
 Inadequate

maternal weight $ains have been associated with low birth weight infants and
 
Increased risks to the newborn (15). 
 Also a strong positive association has been
 
found between prepregnancy weight of the mother and birth weight of the infant;

Increasing prepregnancy weight distnshes the impact of maternal weight gain on
 
birth weight (16). 
 lEtensive storage of fat occurs normally during pregnancy. The
 
deposits are in central, rather than peripheral sites and reach a maximal rate about
 
mid pregnancy (17). Effects of tmild/modorate malnutrition on the fat reserve and tho
 
relationship of the reserve to pregfmtcy outcome and to adequacy of lactation require

investigation.


The epidmiololy ard the causes of lactation failure are not clear (1). Soe
 
studites (19,20) Indicate a surprising perseverance of lactation in chronically poor

end molnouriehod mothers woere4a otber Inveotlgatoro (2,.) report low volume
Send changes In Nutrient content 
ii milk of poorly nrurtsheJ mothets. During thp

first 6 months of lactation, milk yields of wwo in deseloping countries t.4vo
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been reported to vary from 400 to 700 a/day as compared to 600 to 800 mi/day for
women In developed countries (11). 
 In the U.S., energy content of human milk
has been reported to range from 45 to 119 Kcal/dl (23). 
 A mean of 75 Kcal/dl is
used for calculating energy Intake of breast-fed infants. 
 The additional energy
needed for lactation Is proportional to the quantity of milk produced and will 
 Wbe greater for women suckling more than one infant (10). 
 In well-nourished women,
the efficiency of energy conversion to milk is greater than 80 per cent (24),
however, this may vary in malnourished women. 
Further studies are needed to determine
whether the increased body fat stores which accumulate normally in pregnancy
constitute a needed reserve 'for lactation. 
Information is lacking concerning
food energy allowances for lactation when maternal weight Is below standard weight/
height ratio or when lactation continues beyond the period when maternal fat deposits
are depleted. Quantitation of energy needs under these conditions require investigatic
Ianafy at al. (25) found that the nutritional status of Egyptian infants was
highly correlated with volume and proximate constituents but not specific nutrients
in their mother's milk. 
In less severs malnutrition, only maternal postpartum
veoght and percent of standard weight for height were correlated with lactation
adequacy (18). Some investigators have observed increased milk volume following
energy supplementation to malnourished mothers (19). 
 There was a significant
difference between the energy intakes of woman who lactated successfully and those
who did not (26). Recent studies from our laboratory (27,28) relate long term use
of oral contraceptive agents (OCA) prior to pregnancy with low levels of vitamin
X56 in maternal and cord serum and in milk of lactating women. 
Poor diets and prolonge
lactation (comonly observed in developing countries) in conjunction with OCA use
uay increase the needs for several nutrients which if not met would increaserisks of poor reproductive competence. the
Use of contraceptives in Egypt is reported
to be directly related to Income and Influenced little by the Moslem religion (1).
With a continued population explosion we expect that the use of OCA may receive
increased governmental emphasis. 
This suggests a need for information on OCA
potential positive nutritional benefits to moderately malnourished women via reduction
of the frequency of childbirth as well as potentially adverse nutritional effects
such as we have reported in nutritionally normal Indiana women 
(27,28) which may be
accentuated by malnutrition. Therefore, as we expect only a few to use or have used
OCA in our longitudinal study, In year 02 and 03 we will recruit women who attend
birth control clinics. Ms. A. Soll 
, who has worked in these clinics in Egypt,
will assist in the sociological nutritional follow-up of the umen and their families
upon starting OCA and some who expect to quit using OCA to become pregnant. We
expect that the number of women to our longitudinal study will be so few that
outside households would have to be r%eruited for this aspect of the main study.
KJagsebrun (29) has recently reported the presence of a human milk growth factor
which is capable of stimulating DNA synthesis and cellular replication in cultured
fibroblast cells. 
This factor appears to differ biochemically from the growth factor
In human serum. The effects of reduced levels of the human milk growth factor oninfant development warrant Investigation.
 

M uy ofJAt_¢SLi2n. Growth criteria will be based on 
the clarsification of
mutritional status in early childhood proposed by McLaren and Read (33).
Vetght/length/age calculated from Egyptian standards (1), 
Using
 

as a child will be classifiedoverweight (110: of standard), within normal range (90-110%), underweightincluding milk protein-calorie malnutrition (PC0) 
 (90-802), moderate P0
severe PC0 (85-752),
(752) (2018). Mothers of infants with a weight/length/age ratio 90%Vill be considered to have inadequate lactation and those 
901 to have adequate
lactation (unless more thon 201 of Infant's energy requirement is derived from
supplementary feeding.) 
 The role in causing malnutrition of specific pathogenscausing diarrhea will be evaluated as described later In this proposal. Wichelow t.ofound highly significant differences between energy intakes of 
 emen who wore able to
lactate successfully am those who did not. For selected subjects 
 tto us# inLerval
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feedingo infants may be test weighed before and after each feeding during a 24 hour 
period. Pediatric scales accurate to 5 g will be used. The use of scales will be 
demonstrated and instructions for recording data will be explained by a pare
profession1 to the mother. 

In most households, close contact can be maintained with maternal subjects*
before and after childbirth, with infants during early childhood and with older 
children throughout adolescence. The women will be interviewed during a home 
vipit, anthroposetri: and dietary data will be obtained and blood samples will be
taken for hormonal and nutritional evaluation. Date will be collected at monthly
intervals during lactation and then after lactation terminates at three month
intorvals for infants to 16 months of age; 6 month intervals (dry and vet seasons)
for children and adult.; following each trimester of pregnancy, after the first 
week postpartum and thereafter monthly throughout the period of lactation. 
Information obtained by the Interviewer will Include age, maternal place of birth,
parity, number of children allve, number of chldrean dead, age at death, cause 
of death, number of miscarriages, serious illnesses, medication, lactation history
and previous nutritional and disease history. The collection of work capacity,
immunological samples and cognitive learning will be correlated to the routine
visits for nutrition and disease arsemente by Dr. Gabr and %. Hlokmat (Program 
Directors In Egypt). 

Our principal aims in studying wme from the households with malnourished 
children includes (1)Assess Cho relattonship between pregnancy and lactation 
a an integrated process and mild/moderate malnutrition as evaluated by food
intake, and anthropometric and biochnical measurementse(2) Relate the pattern
and amount of weight gain during different trimesters of pregnancy to pregnancy
outcome, specifically to complications of pregnancy and low birth weight infants,
(3) Examine birth weight in relation to future morbidity, mortality, neurological
development, behavior and growth. (4)Relate the pattern and duration of lactation 
as well as quality and quantity of milk to mild/moderate malnutrition, (5)Deter
u~me whether the levels of milk gonadotropin-releasing hormone (GnRH) and growth
factor are determinants of observed changes in the functional and physical development
of the offsvrtnl, and (6) Explore the Impact of hormonal contraception, alcohol 
use, smoking, maternal education and the tivmintg and characteristics of supplements
to human milk on lactational performnce. 
a osition of Milk and t Iffectg 20 Grovth 9fInfants. Milk samples will be

obtained whenever possible at 3, 14# 25 days and monthly thereafter during
lactation. Samples will be collected by the subject following milk letdown at the
fl.et mornIn feeding. About 5 ml of milk will be expressed from the same breast
before and after the feeding. The samples will be mixed and stored frozen in plastic
vials containing an antioxidant. Milk awplese will be analyzed for kilocalorie.,
total protein (caseLn and non-casein fractions), carbohydrates and lipids. On the 
beasi of dietary Information, additional nutrients may be analyzed In milk samples.
The laboratory facilities and the lab's equipment for processing and assaying
biological samples are described In Appendix V. 

A portion of tho milk eavoe will #bestored frozen until time of assay. Milk
OnlRR will be assayed by Dr. t(ner, Dr. Watson and Dr. Petro (post-doctoral fellow)
using the procedure of Bare. et &1. (35) in which isolation by elctrophoresis and
bioassay by pituitary tissue incuation will be done. Hummn milk growth factor
will be assayed utilising the procedure of Klagsburn (29) in which gel filtration 
chromtogreph will be used to obtain eluted fractions that stimulate DNlA synthesis
in human skin fibroblast cultures. Further characterisation will be done by ioo
electric focusing to confirm tsoelectric point and molecular weight. The presence
of other growth factors in the colostrumsoch as epidermel growth factor, mulci
plication stiothJ4!41 j4 4t.LtvLv~ t.Lokh, #Ietva gjuvwt faLttr, andi firoolast grintV1factor will be examined using available radLolmmunoassay protocols by Dr. Maher (36).. Other aspects of the qualitative and quantitative changes in mother's milk which will
be Investigated include rel/Lionships between specific and non-spacific host defense 
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components of milk and infantile diseases, especially diarrhea. Therefore S-IgA,
 
lysozyme, IgG, lactoferrin and specific antibodies to rotavirus, E. coli etc. will
 
be measured in the milk samples as described in detail later in the proposal. 

Effect of Maternal Malnutrition on Digestive Capacity of the Infant. 
 We will also
 
study the development of digestive enzymes of infants as influenced by maternal 
malnutrition. The reduced quntity of milk or increased incidence of disease due to 
changes in the host defense components of milk may influence the nutritional state 
of the infant and hence the growth or development of the child's secretory systems. 
Dr. Watson, Dr. Sherman (University of Illinois), and Dr. Kern will investigate
the development of lipidase, amylase and peptidase activities as measures of develop
ment important to protein and energy utillation in the oral cavity and serum. We 
will use whole saliva and in children over three years we will obtain parotid saliva.
We have shown that some of these en yme@ in secretions are (amylase-43, 54-56) and 
some are not (amlnopeptidasee, 57) susceptible to nutritional stress in older
 
children. However, little is known about the developmental delay, if any, of amy
lase, aminopeptidase, S-IgA or lysoxyme due to malnutrition in infants. 
 Serum IgA

takes 9-12 years to reach adult levels while we (39) have shown that S-IgA in tears 
reaches near adult levels by 1-1.5 years. Thus early nutritional stremnes could
 
affect development rate of S-IgA. 
We have described routine development of the
 
latter 3 proteins with age in normal children (39,48,57). The technique of Watson
 
(38,57) to measure aminopeptidase activity with 21 different L-amlno acyl t6-napthy
lamides as suhetrates will be modified to several di- and tri-peptides linked to
 
chromo-phores to measure di- and tri-peptidase activity. &Ainopeptidafe activity

is necessary to hydrolyze small peptides into free L-amino acids, which occurs in 
the stomach, intestinal tract serum and some intracellularly. These enzymes play
roles in &ilno acid utilization. We will measure changes in aminopeptidase activity
in the serum and selected secretions. 

The ability of the infant to produce various lipids ray reflect the child's or 
adult's state of nutrition and will be investigated. We will analyze serum sampler
for triglycerides, cholesterol, and phospholipids. The lipids will he extracted, 
than separated and measured using a gas chromatogram. Dr. Sherman will supervise
and conduct the analysis of these samples in this portion of the study. 
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centurion ran hri r-co-r.J. c! the anociation between ralnutrition and
For thv

t oroly t-y cl;iice thit famine and pestilenco nrc two of 
disease. It is not 

They might well have been depictedltorscmcn the Apolcal7pse".dreaded "Four of 
horse, so close is the historical association. Therefore, we 

riding, the same 
will measure disease incidncn, duration of Infections, immune responses to 

growth and nutrition 
specific pathotcns and tlt' %:cr.wralinteractions with health, 

interactions
in families with rar;inally malnourished children. The effects and 

LDC. 
of the arcd immune syoetc.s will be studiad in detail for the first time in a 

aspects of the i=nune systems in these aged adults will be developed as 
Some 

state since they play key roles in the health 
Indicator systems of nutritlonal 
and survival of the aged. 

on 1Huporal Immunitv. Most malnourished children
inal MalnutritionEffects of Mar 

have nortml concentrations of serum ixunoglobulins (IgC and 10) (40-42). le 
both marninally and moro 

have also observed normal levels of serum IgH .nd IG in 

severely (Grade 111) malnourishcd children (43). We have shown for the first time 

secretions of marginally malnouristhed
that I&A is significantly suppressed in 
where it is a major component of
 

.childrftn (43) and undernourished animals (11) 
We (44) have also found recently that rehost defense of the cucosal surface. 
 Little is known of
 

nutrition rapidly restores suppressed secretory IgA levels. 
 For examplc, a
 
non-nutritional stresses or forces on secretory host defense. 


ental stresses in some medical
 
poor work efficiency could lead to mental stress. 
 herpes simplex
students at examinations affects their body's control of latent 

from the host defenses to invade sur-Then the viruses escapeType I viruses. 
In our recent reviews of the literature
 rounding tissues causing overt disease. 
 ,
 

found the nutritional requirements that produce optitum 
humeral responses in 


we 
adults are essentially unknown (45,46). The literature cited above su;ests that 

IgC and 1g.M!are resistant to various nutritional stresses ar4 
would net be useful 

ISA levels would be useful. Also 
to assess dietary needs in the elderly while 

has dealt with the effects of zarainsl malnutrition en secretory
only one study (43) 

Immunity, let alone the other parameters such as disease, 

work output and learninG
 

with well-nourished as well as Cal
which we will study concurrently in families 

(Watson, and Ekadlous) will study these same 
nourished children. lie Xc)urrAy 

le will
 
systems in marginally energy undernourished children and their 

families. 

work capacity and disease morbidity.with nutritional state,correlate changes corre-
All assays and initial measurements will be done using patient number and 


lated retrospectively.
 react in sequenceproteins whichComplement coponanU C -C are a group of 
a humorl Intibody to an antigen. Their reactions a.plify

tOUoving binding of 
the results of the antibody identifying the mati;on as foreign. They caves signi

host defense to infection" 
ficantly improved phagocytosis which plays a major role in 

associated
 
Suppressed levels of components of the complement 

system arc 
diseases. 

the greater severity and slowor resolution of systemic infection in malnour
with 

C2 and CP in young and adult
We have shown reduced C.
Ished children (44,47). 

receiving a low protein diet ani in malnourished children (47).


guinea pies (458) 

Our dAta in yount adult anLmle (41) sugust that insufficient dietary protein
 

no study to dnte
 
could ouppress complement activity in aacd adults. However, 

and Its role in complement activity in
has dealt with marginal oncrry intake 


or other adults in the household.
children, mother, to 
Comploent componcnts half-lives are,rolativoly sbort (2-5 days) 

compared 


IgO (23 days) or albunin. 1livir rapid turnover tito should incronso their se'

pcrrit thetr use to monitor chantea
 
sitivity to changcu in nut:riion.il s4ote and 

and develop measurement of comple-
To determine the valuein nutritional statue. 
 34 5i, 

http:nut:riion.il


mont components as a tool for irmunolonical assassment of marginal c crgy and 

protein undarnutrition, we will take a portion of the routine scru, ranples for 
some will be undarnouriEhad byanalysis for all family rembers. Wo expect that 

var$ous clinical criteria, others will become so or will become well-nourished
 

and soma will have non-bncrty nutriional deficiencies. In year 03, the conpleneW
 

technique will have been adequately tested against other meastires and its diagnottic
 

value proven. Since complement is a key host defense system, it will be a
 

routinely measured paramoer in the immunological assessment of our population.
 

We have routinely measured total hemolytic activity as well as individual
 

component Activity such as C8 by hemolysis of'red blood cells with added anti-red
 
is C8 deficient (48).
call antiserum and berum which contains CJ-C 7 , C9 but 

(This human serum is I of only 3 C8 deficient sara known.) Where possible, we 

will measure individual components of complement by irwunodiffusion using the 

Hancini technique as we and others have done in malnourished humans (40,49). Most 

individual components of human complement can be easily quantitated by immuno

diffusion using the Mancini technique which is technically much easier than measur

ing functional activity by hemolysis. For example, human C3 levels are measured
 

by placing rabbit ami human C3 antigen into ajar. Then samples are added to wells
 
By the use of standards and
and the precipitation occurs at the equivalence tone. 


based upon the diameter of the precipitation ring formed, the C3 level will be
 
CO , and albumin (40,49).
accurately measured as we do in humans for ISA, IgG, C3 , 


In collaboration with Dr. Fkladious (Cairo University, Faculty of Medicine),
 

Dr. Ekladious' graduate student and an immunology technician will set up the
 
will be
above assay4 in Egypt. Samples collected in the first part of year 01 

aliquotted so that they can be frozen at -70
0C for assay later in year 01 in Egypt.
 

Those aliquots returned to the United States for additional assays will be hand
 

carried in dry ice in each case.
 

Non specific host defenses
 

Flow rate, lysoxyme, lactoperoxidase and lactoferrin in secretions will be
 

measured in year 02-05 since they play important roles in host defense against a
 

We have previously shown significant
variety of pathogens and normal flora. 


decreasts in lysozymo and flow rate in severely as well as moderately malnourichod
 

children. The well-defined role of moderns energy nutrition alone And in con

junction with the several other nonnutrittonal aspects need to be careCully evalu

ated on non-specific (wide spectrum, non-immunologically mcdiated) host defenses.
 

Lactoferrin may play an important role in host defense of the mouth (50).
 

it can bind iron atoms and withhold metabolically essential iron from invading
 

bacteria. Unstimulated parotid saliva will be collected, centrifuged, aliquotod
 

and frozen for assay later. Quantitation of lactoferrin is performed by electro
 
The flow rate will be deimmunodiffusion usinC the modified Weeks technique. 


termined by the amount (ml) of saliva collected in 20 minutes.
 

Lactoporoxidase is also part of the non-specific host defenses of the human
 

oral cavity (51). Because of its ease of collection we will use the saliva an
 

a nodal for other secretions and their interactions with diet and disease. Lacto

in saliva has been suggested to be one of tho factors controllinn the
p4iroxidaao 

The enzyme plays a critical role at tho solid-liquid
accumulation of plaqqto (51). 


interface in the survival of bacteria. LactoperoxidAso is capable of inhibiting
 

growth of many oral and intestinal bacteria. This includes cariorcnic 

gtrrptococcus muta ns wiell as many gram positive and gram negative bacteria. 

Diet may influence lactoperoxidaso presence or activity. The administration of 

fcoditg by Castric intubation did not affect lnctorcroxidnf-0xylltol oraily or 
to lons import4n%activity in saliva (52). Thus it appears that the type of dict 


than ite nutritional value. We will measure lactoperoxidae artivity by 'art.i:¢ 

at 400 niM ast deacribud by Pruitt and Adas~on (53), Lactoetriri, m.1nlnpvrpt ifl.V, 
and lactoperoxidaso will he assayed in yeara 01 in Indiana by )r. W1Li on. V 
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-,,- '-.. In year 02 a., rsyptian gradutate student during his year of trnininri 
at l'urdue will leairn the a.rnyr.MevIl 1 contlnn their ure In Cairo an part of 
his thesis worl, with Dr. Flcitn (Arericn t'nive-nity of Cairo). 

Amylasa and aminopeptidane will be r.easured as we have done previously by Dr. 
Wation and Dr. Karn (54-57). Brief1y, armylase activity is measured in secretions 
by modification of the sacchnro~Cnic serum anylase method. Amylase functions 
significantly in the dcrradntion of starches in the oral cavit7 and thus plays an 
Iaportanc role in both the nutritional milieu of the mouth and the conversion of 
dietary carbohydratoo into abscrbnblc su-ars, W1e found that in utero malnutrition 
followed by dietary prctcin dcficiency at weaning resulted in a significant decrcasu 
in salivary aMylaeo secretion in the rat pups (55). The effects on this importnnt 
digestive enzyme of low calorie diet 'or high vorkout in both adults and children 
with a m inally adequate protein intake. A decrease in amylase could affect the 
efficiency of the breakdown of cereal carbohydrates. The effects of marginal and 
severe malnutrition on both pancrectic and salivary amylases were Investigated by 
us in malnourishod Colombian children (54,56). Significantly lowered or altered 
asylase activity was found. Such changes could affect the pHl of the stomach 
and/er irfluence the degradability of some dietary carbohydrates in the stomach 
or intestine. Dr. Karn and Dr. Watson (54) have measured pancreatic as well as 
salivary acylase chan;es with nutritional status using urine and saliva. This 
will be done with s ples from a:1 subjects. Therefore, amylase activity will 
be measured in salivary secretions as well as urine (which contains both pancreatic 
and salivary arylase) from aged as well as the young members of our family units 
as its level may significantly affect energy nutrition and carbohydrate utilization. 

Cell-mediated Im.unitv.
 

Cell-mediated ir.unity (CXI) is critical for host defense against most tumors, 
many intracellular pathogens (such as viruses) and soma extracellular patho;cos. 
Children can live to adulthood without antibodies but die by 1 year of age with
out 0I (5."-61). Our review of the literature showed that suppression of C.I 
parallels the severity of the nutritional deficiency (61). Prelirinary evi eence 
supports the hypothesis that savers nutritional deficiencies interfere with 
1'Mphokine production (soluble protein mediatos of cellular immune function) by 
T lymphocytoi and may alter the T lymphocyte sub-populations which'have a wpprersor 
function. In addition, the efficacy of vaccines which stimulate primarily a 
cell-mediated immunity (e.g. BC) may be impairpd in severely malnourished people. 
Rowver, our review revealed essentially -- .taformation on the effects of marginal 
energy malnutrition on call-ue~iatcd im.ui. / (61). 

Hereditary zinc deficiency is associated with thymic atrophy and impaired
 
cell-aediated Immunity (62,63). Recent reports indicate that nutritional zinc 
deficiency may also cause cellular ir.-iune suppression especially in populations 
whose diet is high in plant fiber and low in meat (64). Although zinc is present 
In considerable amounts In cereals and other plant products, it is relatively 
unavailable. Low Meat, high plant diets are characteristic of poor And aced 
populations. For this reason, the zinc status will be measured and corrected
 
vhoire necessary in those where the intake is low In our study population. 'e
 
may assess the effects of zinc deficiency when combined with marginal energy
 
tntake on immune responses.
 

T-cells play a direct role in lanunity by attractinq anid activating macro

have observed no change in T-call numbers in aged, malnourished mice
Vphages. We 
(unpublished data). Thereforn, we will asses, in ncd humans and children, CX7 
fuuctions of T-celli that are affected both by nri and nutrition. C,'-1 auuya 
wlll be donc in Frypt by the iimnunolo/,y tachniclan traIncd by Dr. 11itso• and 
vorklng with Dr. C.klndioun (Irnnunoloqist - Cairo University ,chool of Mcdicine). 
Little or nothiri:, is knoti abott the nutritional requircmento needed to prevent 
nVtritional suppression of C:, which Is already partly age suppreased other than 
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our animal studies (unpublichod data - Watson and 11affer). Our rccent datn in

aged PAIf/c mice showi 
 th.it their dietnry protein TnIC'o to nintain op imimrare much less than young, grovinq animal 
 also fed a low protein diot. After
2-3 wecks, the response to PNA is reduced in the younr, aiiinnls while it took
11-12 weeks in the aged mice. However, the decrease In the aeod (!: followins Smalnutrition was more 
severe in the agod mica (decreased 80" compared to a 45%
drop In the youna mice after 11 weeks). The rener9l stato of syotcmic C.'1 in

normal and malnourished EypLians will bo monitored by the lymphocyte transform
ation techniuo (44). Our technique is 
 based upon DNA synthesis in peripheral

blood lymphocytes and underoing blnstogcnesis and mitosis in response to mito-

Gns. tie use heparinized blood obtained by voMa puncture as done in children
by us (44). The mito;ens we use are phytohemar.glutinin (P?'IA) and Con A. 
 PHA


Is less specific than Concanavalin A but still lareely a T-cell mitogen. Briefly,

we use lymphocytes which are partly purified fron heparintiod bleod by centrifu
gat$on on a ficol-hypaque gradient. 
The assay Is cultured at 37 C in the presence
a mitosen, PHA or Con A or media alone as 
the control. Radioactive label
( Il-thymidine) is added 24 hours before harvesting of cells and its incorporation
Into DA Is measured as an Indication of cell division driven by 
 the mitogens. ";7 w.also sensitie with D'::CD, (synthetic hapten) and BCC vaccine. The ability

to be sensitized while undernourished as well as 
the response of sensitized
T-cells in vitro and in vivo (skin test) will be studied as we have done pre
viously (44).


We recognize that changes In soma cellular responses such as suppression of
cellular ircunity, poorer call growth, or production of complement protein levels,
growth hormones and other materials secreted by the cells could be caused by (a)
chanses in celisor (b) changos in componcnts serum that surrounds then. 
 In years

03-05 we will evaluate several systems in vitro to determine the Ifrportanco of

changes in serum components on cell growth. 
One modal system will be cellular
immunity where a recent publication on malnourished children sutgcsts that 
chanees in oerum components more than the T-lynphocyto cells are affecting
cellular rnune functions (65). We will incubate normal T-cells with varying

amounts of control or malnourished serum. t'eVwill then add back such serum
 components which may be low and affecting cell grouth such as 
zinc, cholesterol,

eta. or try to selectively remove those that may be inhibitory suc. 
as hig~h
corticosteroids. These assays will be done in Indiana by Dr.. and Dr.
 
Petro (Post-doctoral fellows with Dr. Watson). 
 . .* .
 

MU-tri-tional ,Stress n the /,qe Interaction !JIth Post rofensox and Disea,.vn 
Even in the well-nourished al-erly the risk of disease Is Rrcatly Increased
 as they suffer from supprossdhost defense systems. 
At the recent Art Ican "':L'ca1


Association's U1ational Conferon,'e (C4ec.. 
 1978) Dr. Bortz's panel concluded that

evidence indicated human beirg are biologically and genetically capable of
ivLne to be 120 years old. Dr. Bortz said, ""obody dies of old ae; yr' die of

disease." Malnourished children and adults suffer increased morbe. y ntinr
mortality to infectious diseases in 
part because nutritional defic. : CI.VS impairtheir immune systems. The aged in family units represent a particularly poorlystudied group. Thcir quality of life is affected by nutritional state and ourstudy will doternino the indi.oct effects of war~inal energy nutrition in the Aged
on the rest of the family. Their nutritional state io 
more diffcit to clinically

assess whcn they suffer moderate malnutrition than In growl-C children. 
 Their
 
immuno systems decline with aio and are suscopt!4.e to nutrit.onol stress whiJh
will furthcr supproun thoir renistanco to dincase. "e will daterritne tbe optruniranCen of calorLos, protein znd/or zinc inta;'cc to pro,.cc th"i hiqhont level ofsecretory and cellular Iritunity without bein? *,'.,nosupprev:tve in ', elderly.
Tis will be nceorplithed ty (A) ourvoytn- *'.od in our popul;ttoit -,rot.n. )nd (1i)supplementing the d1ets of ar,d adult. Who are rMt p.trt of olir h'n :'.,ti
study In yearo 03 And 04 until tiouno rasponvcs ito k.,neor 1tireia (tit e t'rv,4 ior
details) dietary rippk ',enta of protein, encry ,10/or ite.ct( Y 1tvv,', 
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Part B will require families not in the long-term study groups. We will also deve
lop some of the assays of Immunological status as measures st the adequacy of nutri
tional state in the elderly where anthropometric tests are less useful then children. 

We will document chronic diseases in the study population and relate their. presence to behavioral patterns which may impact upon functional areas under study 
not only for the affected Individual but for other members of the household as well. 
Patterns of bone loss with aging and the prevalence of osteroorosto have not been 
studied In this populations. In the third and fourth years of the project, informa
tion will be collected on bone density and body cooposition of adults of all ages in 
the study households, in order to enable comparison with data collected in Mexico by 
one of the project's associates (Stini). The relationship between patterns of child
hood growth and later patterns of chronic disease nd bone loss will be compared for 
the two populations. The Mexican population will be stu4ied (other funding) in years 
one and two of the present study, s0 that comparison will be possible. 

Levels of Imunoglobuline and Enrvues in Scretions of the Elderly. 

The effects of marginal energy and/or protein undarnutrition on components of 
the secretory Imne system in an aging population will be characterised for the 
first time. Since ye have found that S-IgA levels are very sensitive to marginal 
dietary deficienclen in children (43) and mature guinea pigs (42) we believe it will 
be a useful tool to assess adequacy of dietary protein and energy. In addition S-IgA 
levels are vital for host defense of ucosal surfaces and dietary intakes reducing 
their general levels would be expected to be disadvantageous to the elderly. Through
out the study, Dr. Watson, Dr. Petro and Dr. Lim will measure the amounts of secretory 

IgA (5-ISA), IgO, lysozyme, free secretory component in tears and saliva. Saliva 
and tears will be collected as we have done in children (43). Tears are collected by 
placement of a sterile 2 x 4 x 2 am Weck-Cel sponge between the conjunctiva and the 
eye for 45-60 seconds. Tears are expressed by centrifugation in 0.4 al Hlruden tubes 
yielding 25-40 pl/person. This ts sufficient to measure S-IgA, lgG, lysoxymo, free 
eertory comsonmt, and total protein (42,43). Saliva and tears are imnediately 
stored at -20 C. Both techniques have bean used without problems in over 400 children 
by Dr. Watson. Protein-caloria malnutrition and zinc deficiencies significantly in
crease the susceptibility to infection In children. Most Initial infections occur on 
or near mucosal surfaces which are protected from pathogens by secretory IgA. and. to 
a lesser extent, I&g and lysoxyse. Briefly, ISO and IsA, in serum and secretions. 
will be measured by radial imanodiffueton using onspecLfic antisers as we have done 
previously (42,43). Lysosyme (murauidase) activity in secretions is measured bised 
on hydrolysis of lcrococcus lyvodeiktricus in agar plates (42,43). 

beveloMnt of 1anoloAical Methods for Nutritional Assessment on the Zlderly. 

Nutrition has been shown to play an important role in the overall health of 
the aged. Barrove (66) says "Nutrition is the only environmental factor that has 
thus far consistently increased life span of animal model system. It is an environ
mental factor that lends itself well to beneficial manipulation in humans." Various 
factors my influence the diet of the aged adversely, predisposing to Increased 
disease morbidity. for example, old rate on a reduced calorie diet lost more weight 
and reached an equilibrium move slowly (67). Increased morbidity In the elder with 
the manifestation of chronic degonerativa disorders resulting in physical disabili
ties (dentures, for example) Is often the cause of nutritional food intake (68). 
This my then result in mental disturbance of nutritional origin and further force 
the person into a downwardly directed spiral of Increased Incidence of malnutrition, 
infectious disease and Ill health (68). Changes in a number of processes basic to 
digestion and absorption of basic nutrientesuch as calcium decreasc after age 65, 
whereas others, such as glucose absorption era unaffected. These studies are done 
with aging populations from Industriallsed 
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cotuntries (68) so that little io known about the nutritional condition in the

Increasin; age'J populatfonn wthich Are often exposed to poorer sanitary 
conditions 
and have sionificantly fetter economiic resources.
 

7tree Imporant obeoctlvc's to be dotermind using elderly members theof
households in are to thotha study (A) measure incidence of nutritionally mediated
Iamunosuppression in aged adults and Its effects on work capacity, (B) to deter ine
the optimuri dictary intakcs necessary to raintain rOxirum immune responses in
the aged adult. This ill be determined by showing fIproved host defences fol
lowing dietary supplementation of a special group of aged and by comparison ofwall- and undernouriched saod in the survey households and (c) co ir.cntify In

the well-nouriohed alcd the normal levels of easily measured imuno responses for
 
use to improve nutritional aesessmonts. Part C will be definition of this novel
technique to Assess dietary needs in the elderly. Then it will be available for
 
subsequent broad application to study the nutritional value of varied 
sourcoo
 
of protein, calories, minorals and vitmins In the aged. Part B will require diet

supplenentation of some elderly people not in our general study. 
 It will be
directed and clinical examinations provided and/or supervised by Dr. 1.assoud,.!.D. 
(Ain Shams .1edical School), 

A recent study done by Purdue University (69) indicates that the averaG 'gedresident of Indiana receives near the RDA of calories and protein, and only about
65% of the RDA of zinc. Houraver, the adequacy of the IMA in maintaining optirum
host defenses In the aged is not knovn especially in a LDC or in maintaining
optimum host defenses. Extremely little is known about the effects and incidence

of various nutritional deficiencies including marginal energy intake a&ront 
 the

elderly in less developed countries. A special group of aged individuals (50persons)60-70 years will be recruited into a short-term portion of the study in
 
year 03. They will not be part of the larCe household survey. I'ach patient

in this special group will serve as his ou'n control and will be sampled twice
 
before their diet in supplor-cnted for (A) nutritional status by diet measurement 
and recall, (Z) scrun levels of zinc and protein for biochemical assessnent of
nutritional state and (C) selected secretory, collular ard hurorsl Irrune reppones.
C!aneos in his psychonotor function and ability to work will be neasured. Theamount of diet consumed will be observed and recorded on three days during .we

weeks and 
 estimated.
the dietary Intake We will screen for the presence of lcw 
Iron, vitarmin A and vitamin C to treat for these deficiencies before supplying

a hirh energy diet. "Mon one-half 
of the patients will be given an increased 
amount of protein (increase to current VDA or 20!. increase over current consumption,
using whichcvar is larger) and will receive zinc supplementation. Tho others will 
receive increased dietary carbohydrates. Our research with children in Colombia
(44) bhoVs that both nutritionally repressed cellular imune responses and C

levels boGin to significantly increase 
after two weeks on a high protein die?.
Therefore, the patients will be encouraged to sat the increased supplemcntaton

for 6 weeks. (Sufficient foor or supplenentstion will be supplied so ns to in
crease consumption of the house with encouranmont to the aged member). We will

saople for Irmunoloical assessment dietary intake and nutritional state at 4 and

6 weeks. Changes in psychorotr function will be moasureJ as well as chances in
 serum zinc, etc. Compliance will be chocked by observation by a trained dietitian.
 
* At that point, the supplementation of each rntoup will be reversed. Theactual consumiption of the supplcmentation will he measured by obsvrvAtior twice/wcl
Putritten~lly supprciped host efense systcs and ve , capacity will be expocto te

incre.,ve ' =i In thooio aod indivisluals r.occivLnC * a1'ietmr 
 dictary int~lVc.Thu a minuitam Inta!,e for various functions will be estniblished based upon op ti um 
lnmuneopct nco. 



Longevity - Cellulnr 7:%nv rni,,ne:,,,,,nt .byv Y:rrinnil fnerpv Tfc!cncv 

O 
It is 110neral 7 5rflnf t at ,i:,nutritlen Is life threatentn, resultz in 

increascd d4iccac, And is Iruno.pliprencivo. MOot otUdios involva uN-ere re' 
or protein undornutritipn whnro thic conclunions are very correct and rcprn
ducibo as briofly doccricd 'above. Certain systens are supprossed by moderate 

* 	mtlnutrition such as the levels of ,1-IgAas we have shown (43). A better under
standing of the effccts of nar;inl ctorgy malnutrition on all Immune systcmn, 
disease incidcneo and selected in,,ections is a major goal of the survey. fowtvor 
some data, cited briufly below suw ,neatthat cellular im.unity and lonjovity night 
be cn anced under marginal dietary restriction. Therefore a long-term aim 
(y4ars 04-020) of thu lon itudinal follow-up of malnourished newborn children will 
be to dcternine what positive beriflts, in particular, dc.la development of 
cellular Immunity occurs. Va realiro that analysis for this delay may be difficult 
statistically even though It can bu shm in laboratory animals. The data will be 
tabulated as part of the overall nurvay and re-evaluated to look for delayed 
maturation of isunicy as discusseJ below. 

Kartinal energy and nar;inal protein Intakes alone in laboratory aniMals 
often cause significantly prolontert life spans. In a survey reviewed by Ross (70) 
of a siseable nunber of very old people In Csschoolovakia, it was found that all 
of the cane from large, poor families and by today's standards had a very modest 
diet during their childhood, likeu1ue the more severe the nutritional 
restriction in young rats without producing frank starvation the greator the 
IniLial losses due to death. For exanple, decreasing the dietary intake st calories 
30%below normal at 21 days of ac. the life expectancy increased in rats more than 
1100 days. Rats fed ad libitum had only a 600 day life expectancy. In other 
studic3, tu=mor inciderce, lung infuctions, etc. in the stressed adults wore reduced. 
A study by 'alford (71) showcd that moderate protein or protein-energy restrictions 
increased cellular immunity along with increased )cntevity in rats. 

lhe prolon ed lifespan can bo tontatively explained on an imunological basis. 
Prolonged rarGjnal encrgy undornutrltLion in young rats resulted in retnr~od ratu
ration of CM:I and significantly prp lol4 life. We (72) and others includinn 
Robert Good (6---have data from marr I=ay malnourished anirals which indicate that 
there Is an increased Incidence of tub-clinical Infections, stirulatin cellular 
imunity. Vo proposed (72) that the resulting increase in antigens from increAsed 
subclinical Jnfections (perhaps permitted by rcduccd S-'gA) stimulatod the T-cells 
which Activatcd the killer macrophapres. This produced tmProved cellular immunity. 
Therefore, the routine guinea pi, .tist had an unolthi hiqh level of protein 
or energy as far as host defense a.,inst tumors and certain pathogews was concerned. 
Since the CHI system wee activated, the marginally protoin or energy malnourichc4 
child would be expected to destroy cancers and intracellular pathogens better. 
fUws as far as the call-mediatod immme system is concerned, a high Intake of 
calorics or proteins in not necesmarily better than narginal malnutrition. (The 
effects of an envircrment with a large infestation and exposure to pathogens, 
such as Egypt, may cause the resulto to be different from the animal studies.) 
We believe that the antial experiments suggest that moderate malnutrition reduces 
devmlopmont of cellular imunity which may be advantageous to the adult and 
measurcable imunologcally. Thin reduction in developuent may be very edvents
gaue when disease exposure and severe nutrition can be reduced In childhood, and 
vital to undarstandinr, moderate nmtotrition's actions. Therefore, we will analyse 
nutritional, irautological, and disaise data in the longitudinal study of hoot 
defense systrms to attcmpt to deresioLne the possible roles of moderate Valnutriticn 
in Suppressing so'me (such as S-Z,.A) and olevating others (such as cellular 
immnity) 1":no reepv. Thit utldy represents a special opportunity to toat 
animal studios in man showinA reo.irdtud development. Althounh the benefits of 
thig delay on lifu expectancy can in% be assessed, compnrison of lcvela of bent 
defenses it, the poor eldcrly with theme of vwulthy elderly in 7rypt (year 05) or an 
ln.dwtrinliod country with a pre.nmod lifetime of high calorie diets, may ahow 
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dtifcruncca In the ratts of docline of tht, iuoune systcm.
 
11scasri ITneldnce, Pooes In Altered ',itrltont,! -- , . .....
 

We recotnize the ro.es of diseascs such as ditrthea in causing protein
and energy losses in acvcrel'. tualnourislcd children. 
Therefore we reacure
interactions of diccnse with 'marinal-andorato malnutrition. 
the 

I-o will have
regular (.1tints/year) cxoninatione by physicians. 
 Stool samples will be mcasurcd
in Egypt by the p u-sttoleoy technician supervivod by
itrat, tat r. COaafar (Purdue), Dr,
(rrofessor of Plrasitocloy at rin Shats Medical School) and Dr.
M !Assozd,(rin Shams Z:dlcal School). torm burdeno parasitic *;s count and bpeciationof major paretstic infestations will be dotorined,
defenses by diet 

Alterations in sccrttory hetcould affect overall secretory irunity and relative rcal.onee to parasites. 
 As a model of chanee in ancretory IL-runity of the gut,we will ocsurc changes in S-ISA, mG, 
ste. In saliva and tear#. Pvon a small
decrease in secretory irunity or Increase In disease 
orbi ity may be aseociatcd
with poorer circy utillstlon and abillt totfunction in daily tass. 
Traized
auxiliary nurses will vi:it each household an a roaulsr interva! 
(2 tires/onth)
to (A) ossess current s)7ptca4tIc infections by presence' of catarr-h, runny nop,congestion, etc. of children and mothers as we have done previously (40.43) as ameasure of divesse incidence and morbidity an well as (5) a disease hbetory ofthe oth(er meebets of the far/ly. Where possible these bri: visits will be ceor4iwith other teatLnt or sampling. The nurse, by observation snd survey, will$$sert the incidence of various clinical signs of diseoae. 
 Other visits
diet burvey., diseaso Incidence, Qorand biological saMples will be corre!at04 4sdescribed stove to Iteep to a ninixua the intetractlor.s of the study no.ders andthe vIllge:s. Some sarpling will be done in the early arvanin!u, uor.-rll.-icusholidays or, ltur~ays (no work viii te done on rriday, th oab- baft,) toIncrease particiratien of older studtents and workinlC ren in all 44pvcts
study. ofvt
Ie will otservo the incidence and relative 
e;c at occurtrrdiseases of se:ccclsuch as neAslas in children. Thus some of the serun of younhtrch'. tnwill be se:cened requlirly for the appearance of, for rx-ple, rsles ,ntibodies af.ar their catcrral antihe6les tave dtsappored! 1:iz oecure At about 5
months of -lte. 1e will study the Sr ns. responses to 0ebectol pethOfernshe -aelsfor the body's honeral ability to respond to pathote s.
 
Disease: OrMi Health.
 

ln"-0-uat or a-ht.:lth will, at leset in the ace4 vt o hive lost 
r..ZUy teeth,affect dietary irte-co. Since it e.ococcus is ubiqi4It* A4, att ,
('nortal flora" cf the month), 
e ca-
 - ects of vefiot iniasuredietary oner.y Intakes on Its growth and oral diteaso. At'-,, etnia op!,4v
eloiC4l Atudos have not shoQWn a clar association bet w 
 e 
 to aeverv
malnutrition and dental caries (84), 
we have shown a doctei1 in *alh.tyirmunoglobulins In nlriourishd children (40,043). 
 Our ant- . *tudies (') 0a significant increase In plaque and numrbers of A. otano s V 
 0ll4 Orrr.t
in aeylase secretion. Studies in marginally and ewevr(Ty 
e.=s14th00C I 0,41-reshovAd a decroaso in Acylaso (40,54). Juan 4Xv1a :,.)) roecently tJari:t4the Interactions of 
 4odersto, hutritional ot o e enooral hrwlftiSeveral processes arc aiCnificantly affected 
;,,

inc lu4Iin (A) tIeg4Iat$ri, t,)oral proteIn-aynthrtic ro~ictions, 
 (C) saliva flow and co tittie',n, (M)) il t"tation and cololligacton o( pl:.Iuo flora. Our lontitueinal ot ,ly ii rtypt iil
allow us to conparo tooth and cun devcloptont as well *s orol elfrbr in4 Loo!
defenas to oral pithrns over a lor,-p-trlod Its the *Aet, r liviett*b oto uIll 
dotcerc h1wo rof-3l or rcuvrac.'ly low caloric dct eta.CMCauliudy product Ion w1.1 fjpi e ! iI .t fmristirrc * incc S. "isfc__ i~is ~ afj; f4fand as caunative I,~ngin tial c~r*400 It cati tt4-4*4l4~ In' 4 14! +asure specific oral occrttory 1w.re respons. In Wt4 int'dayclojprent of tacth RtnJ gum# In botfs norm:1 aii Urfets6r tt, 2i~ .;!?r* 



Dra Rafravy, D.D.S. (Vnyptian doentt at Indiana Univeraity Dental School) ond
Dr. McDonald (1ndiana tNLverstty School of Dentistry) will consult, direct the
lnitial collection of plr"'!, and -f-irify the torctiques of plIntiio and carjln
incidence at the bexinnin; of year 02. Each 1.5 years thereafter, #Lllar 
saupleo will be token. 
OLooasetW V.trito ant "aet Pefonion In 8rajo4 Jlk.
 

aor tIo litleoi1ut A! tfcadine
o rc to a hirhly desircabla and 
beneficial practice for Lath mother end Infant (73,74). 
 It has long been

reconisd that breost-Wcd infants experierco less morbidity duo to g8stro
intestinal and resriratory diocses. It Is nov apparent-, however, that increased
disease restaence In the suckling nowborn to due, at least In part, to the
possive protection confurred by antl-icrobial substances in human (75).oi1th
These include (76,77) i.unoglobuline (ISA) and specific antibodies, isuno
logically competent lyLphocytes, lysosym, lactoforrin, and complement conpen
ats which will be casured as described ceriler In this application. Immune 
rcopnes stimulated by exposure of the respiratory or gastroLntestinal tract 
seen to be preferentially exproased In the milk to protect the child's gut as
they are not absorbed by th, child. This implies that the mother's Imunological
upiSrincO If critical In stiUulating the secretion of antlbodies to prevalent
|othoeso. Rotvirus, a fairly raccetly described common of diarrhealcausedisease In infnts, nay nut infect adults as routinely and therefore may not
often stinulate anti-rotavirus antibodies in milk. Artiticial exposure of the
Lactating mother to rotavirus help to fillsay this "Cap" In the passive
protection affordeod the infant by breast silk and enhance the child's nutritional 
statu" by decreasing colavirus caused diarrhea. 
Maternal diet and nutritional
 
status have boon found to sinificantly influence both the quantity and quality
of milk. In a recent review (73) tit Jelli foe point out that malnourished
mothers often produce m.1lk which is ubopttnAl In quantity and quality, with 
deflcieaces of vatorcolublo vitanins, protein, calcium and fat. They alsoreport that tatory supplementation of such nothers seems to load to increased
silk output and Improved ailh uality. Most human studios have concentrated 
upon the effect of maternal nutrition on the nu o quality of breast milk,and very feu have exained the effcct on the Plo&civo factors discussed earlier.
We will e aluet silt of mothers vith moderatelyi-i6irishad children as far ts
ehergy Intait t concerned. $am. of the mothers are expected to be undernourishcd 

will not.vi*i others tie have observed both a nutritionally mediated suppressed
Md rapi recovery of protective substances in eacretions upon hospitali:ation
and reutritton of severely tAlourishd children (44, 49). educed levels of
I&C and homolytic caplmemnt were found in the colostrum and milk of mnlnourishmd
miLlIe (79.10). These results sug st that maternal malnutrition may impairthe protective qu&Ittes of colootrum and milk with a concomitant Increase In 

iorbfdity In the bveast-fed oewborns of nalnourilhed mothers. In return fortheir participation, the mothers will be offered free routine Immunizations
(90, 5PT, hooeplea, fallo) for their infa"te end access to the participating 

All Wwbornos and their mothers will be emamLned at frequent Intervals
rweoht lactation as described elsewhere in this proposal. A stool sample

will be tebn for bactortoloftic and paraitoloei examination, and additional
steel Oapls will b, obtained durinS bouts of diarrhea. Kothora will be
IAtetvetcd to brin$ the child to the health Service Cooter for their group ofvill#ts during each episode of dijrrhoal disease. A complete phynical exam
will te esarrd out. fool s#4",l. will be er mind by routine culture tech
0iqi¢eS with poeffie rzp1+&.a*4 or iWentification of prevalcnt local enteric
Pathoaene. The specits will also be *acroed for evidence of intestinal* partit.e. Rotavirus will be dtected ln stool samples by binding to specific 

i"19"
 



antibodies fixed to a solid matrix and then vioualitinP, the bound virus uiin,either Ir,,nofluoccr.r or n)'-,-1int.d Rnti-rotoviru, nnt111n('y by Tr. I?:rurra,at Texas AV!Uni'vrmtty teclol 0d ,ceiclne. Rotajvirus nntibody 11ll] be eA^rurodusing clthcr tho conf.lc.' .nrt Cfx~tion tent or the enry 'o-lin e'd iLmunosorhcntassay (rI.ISA) erployinr ant*3jn from the Siian agent, SA-I virus (Pl). Spcific*

antibodies arta1uot entorcpath ,vtlc R. eoil, ShI-el1a, Salr-onnlla and 1lobsloll
will bc ripasurcd In child's strum andi L-0thor' a milk by 11r, X?trroy ' Levels oiiMMunoCIoLiUliM a1d spcCiic Antibodies will be related to total levels of sorumprotein a~id albur.n. Coll-tidtAted irxunity will be assessed in the hont courtryboth in vivo and Ir vitro. Both mother and infant will be skin tested at dvi.vcryand every thrvo IcFksduring lactation Ly the Introder al injection of puri.1cw"
protein derivativo (rm.), candidin, and strcpteP:!inse-strcptodornau tSl-S).In vitro neasures of C:.:! will be measured as described elsewhere in this proposal.Upon thaving for laboratorg analysis, the milk sanples will be centrifugcd at

20,000xg for one hour at 4 C. The clear whey will be separated and analyzed
for the following substances: ifruneflobuiins - !gG, IgA, ISM, complement 
- C3,C4, lycor)mo (rurar.idasc), lactoforrin, free secretory corponent, total zinc,

ain€-binding ligands, specific antibodies -C, .coli, Shitalla, Sae.cnella, 

4ehiaelln, rotavirus. 
 We w1 attempt to associate lnutritionalste ofthe mother, the presence and level of antibodies to specific pAthogens in hurmilk to the type of acent causing diarrhecl disease in the child. 
 If moderate
 energy undernutrition in the mothers significantly reduced host defenses of the
milk and appears associated with Incrensed diarrhea in the child, then in year04 and 05, we may attempt to dotei In7 tih- ability of ralnourishcd and wellnourished lactating -others (ntLin the lon;itudincl study) to produce
antibodies in response to oral i=:zunitation to selected patheens. 
milk
 

The
 
iMrUnIZIhT3 suspensions Will contain either whole, killed microbial erttini-.z or viable, atteruated or &virulent microbes. 
 l' ere possible, varcine prep~rcd

from human entoric pcthogens will be used. 
 Toxoido may alto be prepared frcrP. colt or V. choleras entorotoxins and used to tr=unizc lactating mothers.
ie would detcroine t e timo-cours. of antibody secrcticn 
foionw in ir. uni:ation,the persistcnce of milh antibodies, the effect of booster eotes of the tr-i-,noCen,and, most Irrortan.ly, the Influerce of maternal malnutrition on the tiZ..ng
and quantity of socretory antibody resporecs. This may represent a Wly to
increbe the nutritional status 
of childrtn by docre~osir tlc Incidence of earlydiarrhcal dhose. It could be relatively inexpensive if employc in conjunction


vith in'unlzatlons of children.
 

1I1. Fffects of in ut ro hldhood nd/or dwlLt nrginAl-mdrnto energy deficiency 

A varioty of nutritional deficiencies exist in the Egylacn population. 
Their
Investigation and treatment by clinicians ha. usually been diroctly related to the
s/crity of the deficiency. We feel that nar tjnAl-moderate nutritiona doticienciv,
be':ause of theirrjch rre.r rrev.enc, may be much nore dor agin t o the countr;and the Conoral hc.4th o tho populatlo than severe PCIf or severe iron deficiency
ansmie, Little in knovn in Egypt or the hiddlo Last (.1, Darby-Pertional Cormunlc4iabcut the etfcctA of ruodcrae nutritional e ticiencies ot, tho ability to expend thor, 

,k. 

in Phyalca! activity in either children or adults. A search of tho rca~nt litcrature revealed no article deilinr 'thi milnutrictn and work cipacity In the Arai$HJ(idle lc., lc ;r:y inv rd'IhlJt: l arc r.4r- i..ll'r i ., tvct Irlt I iruducod lcw.cth raLco (1,2). !hiw carries on into oJltho,,! with otkr!ely ltLiv
knotn. about tho ircidonce o( mirGins l nutrilondil dt.AicLcnc4,!2 on tio .4;VJ A4t4 thiWl 
*tffcto on w.or k, lo.irniiir or dlro.ii~e Incldoi.?H!e nutilitatiOn (102) and VIy alsn chitnge the sbfl~ty 

it) ftltoc( Irnotr 
tjty: ,.:.*4 111h . 
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Ismail will correlate moderato nutrition with recant disvaso utatus and work capacity.
We will attempt-to determine the cfccto of moderate energy undernutrition early in
life on later iork capacity vin the lci.ritudinnl study of our households.
Vetriction have been shown in rats rocently 
Some energy


to at cause a decrease in the ability
sWm 
as measured by endurance circe or oxygen consumption (100). On the other hand in
Fatudy In humans Maximal 02 consumption (VOlmax) and maximal endurancetime at S0 
 Vo2max were deter incd in 49 subjects with varying degrees of nutritional
oproutse. Vo2max was lower by 1 and 52Z In subjects with moderate and severeundernutriton, roepectively, when compared to mn with mild nutr4tional compromise (105;
An our study progresses we will take advantage of the fact that our study groups willcontain children who wore undernourished when the study began and otherswhbo were wall nourished. 
The other fautly mambers of those two groups of children nay
have varying nutritional states, but otherwise are expected to be very similar as far
as religions, economic status, disease environment (housing and village location), school:
and type of work of the head of -the family. Since nutrition In an Important factor influencin& physical work capacity In geoeeal, it Is of prima importance to study the
influence of nutritional status of the work capacity of the 
 Ambers of the household
L Igypt and relate It to disease, icnuae responses, oneral health, etc. of the
family and the individual.
 
*To determine the effects of maruinalmods rate calorie deficiency on the work output of the various fmily members, we will study'the following areas (A) a survey of
their assigned tasks and activities, (5) their actual activities as measured by observations, and (C) their capacity to do various types of mental, physical 
or psychootor
* activities In an experimental setting. 
Parts (A) and (5) will be done In the nutritions:
survey as described earlier in this proposal. 
Part C vill be emphasised to understand
th interactions of malnutrition with work capacity since work capacity is rore easily
quantitated with much better reliability than actual work output.
subject to motivation where physical work output by a 

It also is loss
 
Individual may reflect his ownership (or lack thereof) ot the land, or such factors as his position In the family
(father-dauGhter, etc). 
 Therefore vs will carefully associate capacity with nutritional
status, deoase, etc. more than actual work output. 
Since physical work capacity is
frequently associated with and in certain cases is the result of a combined psycholoLca.
and btochomical 
raction In the human body, we will attempt to measure work output of
hey msmbers of the household. In particular, this segment of the study attempts to
Investigate the difference between well and poor nutritional conditions on (A) maxical
end sub ximal work capacities (Dr. lsmail) 
 (B) psychomotor performance of members of
Rgyptien households (Dr. Salvandl) and (C) inforuation processing functions (Dr. Knight),
We vill compare two nutritional discrete groups (well and poor nutritional conditions)
tool a) maxim l and submaximal work capacities which reflect the general phyuical capsbilit" of the 
 Individual; b) psychomotor performance which reflects on the specific
capability rel4ted to the individual's work efficiency; c) psychological measures associatod with mental decision 
sling and human Information processing capabilities. We
will determine the relative importance of each variable measuring maxIiral, and submaximal work capacities, as well as psychomotor performance In discriminating between
the two nutritional groups. 
We will assess the daily tasks of each school age and adult
member of the ftauly by survey described earlier in the proposal as well as by observation of those vhi work In the house (women, children and the aed).
 

MsxImml nd bnAx-irma) workc'c, amp*#.DI.subJects All experimental andlunergo-pltyslolO ;cs controlevaluation which Includes a graded exercise test
using a quinton 16-50 cardio-exerclss treadmill. 
The teat will be conducted In accordauce with the guidelines outlined by the American Colleqe of Sports Hedicine (85) and
adminiptered by an Eg'ptianl 
 crAnlo alsistant trained by 'ir.Ismail, 
 because ofexperJunco In ourfield research in the .iddle 9ast 
 we will cruptuously obscrvo the cubtc isof the people. therefore here and elsewhere we will try to use Egyptian or at 
least
 
O SQD
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Arabic pursonnol in doling with the villnere. In addition local custorns which donot permit a ran Into a houac In the Qbsnce of the hoad of the houachold will nccossitate that miny arpoects of t4- uurvwv be concduced by 2 woi:on (nurbos or auxili3ry
nurse), Each subject will bs Lv.tod 
in s mobile van equipped for phyRiolo..icnltestin . Sore anthroprorotric r t.asurev described earlier will be done in the van. Thea
 van will permit semi-privacy In fho field from children and others who are not partici
pating in the tests. However, woman will still perform the testing to enhance the esee
of the tostine. 
 In addlt4en nori married woean in the traditional setting of the villaGe may not want any als outside of their family to see their face. 
 Based upon our
experiepce we fors, no difficulties In performance of the following tests as we willwork with and use the local customs rathnr than work against them. The subjects willbe tested using a notor-driven treadmill (Quinton 16-50). 
 The price purpose of this
tet is to obtain the gubmaaurtAl and maxral work capacity of each participant. Prior
to Lmplerenting it in the study population, the training of the assistant and any calibration will be done by Dr. Ismail. The subject then rests on a bed for 10 minutes
during which time electrodes will be attached to various sites on his/her body In
order to monitor the EKG responses during exercise using an electrocardiogram." At
the end of the 10 minute rest, the heart rate as well as systolic and diaqtolic blood pressures will be measured. The subject will then walk on the treadmill at a speedof 3.5 m.p.h. with the grade being elevated two degrees every two minutes for thefirst 10 minutes and four degrees thereafter to maximum of 18 degrees. During the valk
the heart rate will be monitored regularly to insure that the individual does not exceed his/her predetermined subnaxir.4l and near maxinal work limits. 
 The submaximal performance will be below 70 percent of maximum based on maxinum-adjusted heart rate. 
 For
the asuessrent of the near maximal performance a 90 percent limit will be adopted basedon age-adjusted heart rate (85). 
 A minimum of two respiratory gas samples and heart
 
rates will be collected for each submaximAl and near maximal performances. The expiredair volumes for the submaximal and near maximal work capacities will be collected via Pthree-way "J" valve into a 10 liter Tissot gasometer equipped with a Kymograph. Durlthe last 30 seconds of last ninute of each of the submaximal and near maximal parfornances, air samples will be collected and the minute volunes for each performance willbo obtained. 
Each minute volume will be multiplied by .133 (the Tissor correction factor
and the volume will be corrected to $TrD, Each of the submaxipal and near maximal expired air will bo analyzed 
 for oxygen and carbon dioxide percentaged using BCckman
Oxygo Analyzer and Becknan Medical Gas Analyzer. The two instrumrents wil. be calibrate.periodically using gas of known percentages in the case of CO, analyror and room air
in the case of the 0 analyzer. The average percentage for 0 and CO, obtained from
each of the work capicities will be applied to a nomogram reported by Coneolazio, at &l
(86) and the true 0 
percentage for each performance will be achieved. 
Finally, each
of submaxinal and near maximal oxygen uptakes will be corrected for body weight to
obtain the desired values per kilogram of body weight per minute. 
Durinp the testing
programs the testing supervisor vill look for any signs of fatigue and frequently engage
the subjects in conversation to insure that they are not exceeding safe lcvelo of
effort. 
 Should any subject show any signs of fatigue or indicate discomfort, the exercise testing will be terminated. The testing program described above has been ubed
routinely in Dr. IsmAil's laboratory and proven to be a successful one. We have publishc.several studies using the same testing protocol or a olight adaption of it (87-95). 

t h t~or reorIorrmco *$At-001. Although we are using rural tanillie as our
Initial study groups and riy only as 
the study advances Include urban poor families,we recoanize that the porcentago of the population that is rural ts often decreasingIn LDCo. In Vgypt it i 
still near 50% of the total population (2). Young adultsfrom thu rural areas are moving to the city to irprovo their economic lot in liO.Therefore we will noasure the cffecrs of marainil-ro rae trerry rlnutr~t1on on theability to perform the nore corplax work functions of ini1utriAlied, urlitt Isurietvby moanuring psychomotor performance. Over the past 2 years, sLu4101 hV aupportcd 
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the notion that the factor 	structure of psychomotor performance could be identified
 
1) control precision, 2) multilimb coordination, 3) rate
by the following factors: 


control, 4) arm-hand steadiness, 5) finger dexterity, 6) manual dexterity, 7) rCaction
 

time, 8) response orientation, 9) speed or arm movement, 10) wrist-finger speed,
 

11) aiming (96-98). Although all measure different functions or capacities we have
 

initially selected 5 for 	study.
 

PSYCHOMOTOR FACTORS* 

Control Precision Common to tasks that require highly controlled and precise
j) 
muscular adjustments of controls where larger muscle groups 

are involved, extending to arm-hand as well as to leg 

movements.
 

2) Multilimb Ability to coordinate the movements of a number of limbs
 

Cnordination 	 simultaneously, in operating controls. It is general to
 

tasks that require coordination of two feet, two hands,
 

or hands and feet.
 

3) Rate Control 	 Involves the precise timing of continuous responses relativc
 

to changes in speed are minimized. It is general to tasks
 

requiring steady limb position or moving the limb steadily
 

in a lateral or to and from plane.
 
Ability to make precise arm-hand positioning movements where
4) Arm-Hand 


Steadiness 	 strength and speed are minimized. It is general to tasks
 

requiring steady limb'position or moving the limb steadily
 

in a lateral or to and from plane.
 

Ability to make skillful, controlled manipulations of tiny
5) Finger Dexterity 

objects involving primarily the fingers.
 

in
6) Hanual Dexterity Skillful, well-directed arm-hand movements are involved 


manipulating fairly large objects under speed conditions.
 

7) Reaction Time Speed with which the individual is able to respond to a
 

stimulus when it appears.
 

8) Response Orientation General to tasks requiring rapid selection of controls to
 

be moved or directions to move them in.
 

9) Speed of Arm Represent& simply the spted with which an individual can
 

make a gross, discrete arm movement; accuracy is not
Movement 

required.
 
Requires rapid tapping of the pencil in relatively large
10) Wrist-Finger Speed 

areas.
 
Bet measured by highly speeded printed tests requiring
11) Aiming 


" dotting in series of small circles.
 

*Adapta4 from Flesiuiman (97,98)
 

If a person has a high or low performance on one type of psychomotor task, that 

has no bearing on how that person w:ill perform on another dissimilar psychomotor task
 

since there are eleven distinctly identifiable psychomotor factors (in the statistical
 

sense) or ability attributes. Since the factor structure of a psychomotor task varies
 
that there Insignificantly as a result of practice (96) and since we (99) have found 

a very low (le!s than 0.5 correlation) relationship between Initlal performance, rate 

of learning and final perfocrmance on a task, all of the above three pcrforr.anco measures 

must be assessed in performance evaluation. t.n example %Ly well illustrate this 
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notion, for at ,r'ecivo Initial performance of a power press operation, eye-hand 
coordination .,lI'ltic., are er, 0:ntin1 for a trainee (i.e., to reach, grasp and move 
the material -.whIlIe the operatQr is seated - to the pouer press). However, as the 
trainee acquli,.1 the necessary performance attributes of a skilled operator, he will 
shift from all ,'v-hand coordination requirement to a kinesthetic ability need. Thus 
If the operator h,,j a good eye-hand coordination, he is likely to have a high initial 
performance, Isit ir he has a low -incothetic ability, he may have both a low rate of 

learning and .i low final performance on the power press operation. In a world of 
changing, dr.v,.iu'hpfng technological and labor narket chances, it is essential to 
identify the s'ii ,,ctu of nutritional stresces on the attributes and capacities of those 
individuals whi van rapidly acquire a high level of performance. The following pro
cedure will 1,,.v'trried out to assess the psychomotor performance of the experimental 

and control t1,i tlLional groups: (A) We will use eleven tests which represent the 
11 psychomotor .hility factors for the population of a LDC (Egypt). These tests will 
be, where pot:Ill,lj:, a combination of' commercially available tests and the development 
of appropriar. 'oiputer software to be linked with the commercially available tests 
(e.g., for rat. control and control precision, the computer software will generate 
the pattern fho trucking). In 10 of the tests little modification will be necessary 
to.apply them It the Egyptian setting. In year 01, Dr. Salvendy working with 
colleagues at Ili,. Egyptian National Research Center will conduct a laboratory pilot 
study on a sole.t representative group, 30 subjects from a village similar to the ones 
involved in th,' longitudinal study. They will establish the shortest possible adminis
tration time PI'r each test for the purpose of derivation of information on rate of 
learning and IIeeia performance on specific ability tests. As the tests are applied 
the Egyptian I,',liecians who will administer the test as well as the collaborating 
Egyptian scitut Iz;s will be trained. We will administer the ability tests from 
the table above (A) 1-3 months after a family group is recruited into the study, 
(B) whenever Ihv nutritional status of a member changes significantly and (C) when 
young childrei ttiter school. Data will be analyzed for each ability test with regard 
to initial pLrorpiance, rate of learning and final performance. Statistical 
comparison of ,ivne data between groups will be made. The relative influence of each 
of the 11 abilIiy factors on the productivity of the country where the study is done 
will be efalu,,'d based on multi-dimensional job-skills analysis methodologies which w, 

have outlined vreviously (99). The possible impact of these 11 psychomotor ability 
factors in Cesverting the current economy (in the country of study) to a modern 
technologically ,oriented industrial nation will be evaluated based on job-skills 
analysis met. llogies referred to above. An effective methodology for measuring 
the attribut°,, aiiociated with factors I and 3 has been developed by us (Boydston 
and Salvendy, II',). For factor 1, computer software displays a two dimensional 
pursuit thro. "lice waves track on a Hazeltine. For factor 3, the computer software 
getierates ont, ,ll1nensional compensatory display utilizing eight "'acking patterns, 
each of which It,composed of six sine waves. The subject tracks these display patterns 

with either . 1,,y stick (factor 1) or knob control (factor 3). The RMS score - the 

differer,ce b'twot'I, the displayed and tracked pattern - is derived for each trial throu. 

computer sofLw.i,,. Initially, 50 trials of 30 second duration each will be carried 

Out. An eff'11 lye methodology for measuring the attributes of factor 4 has been 
developed by ::,lvendy (116). The task requires positioning of the hand, while 
blindfolded, lit'llfforont angles and distances away from the subject's body. A cycle 
lasts three 111,,,,tOu and the cycle is initially repeated 10 times. The results are 
scored manu,,llv. For factor 5, One-Hole test (117), which is marketed by Lafayette 
Instrument Coi.,,,y, will be utilized. The test will be administered for 15 cycle 
of one minlit ,h11.ttion each. The test is P':ored throurh computer and ability 
measures f0V v.,,i of the four basic motions - reach, grasp, move, and position 

will be dorlv,. For factor 7 a visupl reaction time task will be utilized. 
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In this task visual stimuli will be generated by computer at random Intervals.
 

The subject will require pressing a button as fast as he can,after the appearance of
 

the stimuli. The elapse time between the onset of stimuli and the pressing of
 

* 	 the button in the reaction time. This time is measured and recorded by computer.
 

The tasks for the other factors will be the same as those proposed by Fleishman
 

'with the exception that this proposed study, they will be computer administered and
 

scored.
 

Effects of Mnrginal 'Malnutritionon Information Processing Functions. Human abilities
 

to successfully copt with enVironnontal dcmands rest largeiy upon cognitive resources.
 

These critical cognitive functions include obtaining information, processing avail

able information effectively, and executing an appropriate response on the basis of
 

prior information processing outcomes. Furthermore, as environmental demands become
 

more extreme, we expect information acquisition, processing, and problem-solving to
 

become increasingly important in the human-welfare maintenance system. Thus the po

tential impact of marginal nutritional deficiencies upon information processing and
 

problem-solving functions is critical. We feel that it is critical to evaluate marginal
 

tnoderate malnutrition on problem solving abilities because of the pacity of infor..a

tion in this area of Egypt. Two dimensions of human *information processing are
 

relevant for this research proposal in adults. The first follows the flow of in

formation through the human and includes the three stages mentioned above: (1) in

formation acquisition, (2) information combination and utilization, and (3) informa

tion output or response execution. A person may beave in non-optimal ways if he
 

is unaware of significant pieces of environmental information; parents, for example,
 

may not perceive significant features in the behavior of their children or may not
 

have access to technical information (nutritional practices, medical techniques, etc.,)
 

that could be used to generate more appropriate behavior. Furthermore, even if
 

information can be acquired or is available in memory this information must be uti

lized effectively for successful solution of environmental problems. Issues of
 

information availdability vs. accessibility or retrievability are relevant here:infcrma

tion stored in memory must be retrieved to be usefully processed. Knight, unpublished
 

data (110) showed that different strategies for using available information can affect
 

the efficiency with which this utilization occurs. In particular we have (110)
 

demcnstrated that different sequences of information processing steps can increase
 

the cognitive load imposed by a given task. Finally, after a decision as to an ap

propriate response to envircnmental demands has been derived, this solution must be
 

affected. Hiller, Galanter, and Pribram (111) emphasized that carrying out a complex
 

response plan requires continued input of new information as well as additional
 

processing to adapt the action plan to unexpected environmental variations. Response
 

monitoring is also a significant factor in current views of human learning. Even in
 

the context of very simple information processing skills, Adams (112) emphasized the
 
the need to carefully utilize informationpxoblon-solving nature of human learning and 

provided by the consequences of previous decisions in acquiring improved adaptations
 

to one's environment. It is evident that acquisition of new behavior patterns as
 

well as successful utilization of available abilities rests upon information processing
 

skills. Thus, successful adaptation to one's environment requires a continuous,
 

close4-loop flow of information through the human. Deficiencies at any point in this
 

cycle can be expected to yield sub-optimal behavior. 1ence it is critical to identify
 

potential irpairmants in this information-flow process that may be caused by marginal
 

or moderate malnutrition or associated conditions such as disease.
 

In addition to the functional dimension just described, a second dimension, in
formation procossing comploxity, may be conceptualized. Current hierarchical views
 

of inrornation procosuinG emphasize that complex problc .-solving rests upon more
 
fundamental functions such as pattern recognition, memory search, and response
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selection. 
Thus to understand deficiencies in high-level problem-solving (such as
deciding how to allocate one's famtly rcsources to achieve maximum return in food,

education, health, etc.) 
it J! .ise to examinc limitations in simple tasks (such as
pattern recognition-as related to reading skills). 
 Also related to this complexity 
dimension are issues of psychonhivsiological arousal. 
 It is well known that informatia
procagaing tasks of varying complexity are best performed within different ranges of
psychophysiological arousal (i.e., 
the Yerkos-Dodson function). Since physiological
arousal levels may be related1 to marginal malnutrition we might hypothesize a more
 or less direct link between information processing skills and chronic nutritional
 
situations.
 

Fundamental Information prncnein! fvnctions: A series of testing methods will be
*developed for investicatir. 
in:ornation processing and problem-solving abilities within

the oualined two-dimensicnal framework. 
 Information acquisition, utilization, and
output will be investigated primarily utilizing inexpensive, easily-administered paper
and-pencil tests. 
 Since basic cognitive functions such as pattern recognition, stimu
lus detection, or response choice are relatively free from educational influence,

evaluation of those processes should be valuable in localizing deficiencies in higher
level, more complex tasks that might be particularly sensitive to experiential or
educational varlablas. 
Some of the following specific information 'processing aspects
will be examined-in years 02-04 by Dr. Knight: 

Function 
 Primary stage involved
 

I. 	Stimulus detection 
 acquisition

a) visual search rates
 
b) memory search rates
 

2. 	Short-term memory storage 
 utilization
 
3. 	 Pattern matching
 

a) physical level 
 acquisition

b) conceptu&l 
 utilization
4. 	Donders' E reaction (response choice) utilization & acquisition


5. 	 Donders' C reaction (response choice) acquisition & utilization
6. 	Memory maintenance and deccay 
 utilization
 
7. 	Response compatibility affects 
 output

8. 	Processing capacity limits 
 acquisition, utilization,
 

output
 

Vhe 	 basic format: for these tests will involve school age adult and aged membersfamily groups completing 	 of ta series of problems printed on a single or consecutive pa-es
 
of paper. For example, visual search 
 can be tested utilizinu Nelser's (113) paradigm
in which subjczts scan a page of printed alphanunarics looking for a specific symbol.

Neoser's test will be modified after 
translation into Arabic numerals and sample
testing with school children in year 02. To examine detection rates in more detail,
subjects will be asked to circle targets found during scarch. Memory search would
bo sirilar except that subjects would mrnmorize a larger set of target symbols prior
to scanning the printed page (which would be organized in a vicually-simplo form tomin'mizc perceptual difficulties). 
 By varying the numbers of stimulus and response

alternatives on these tests, measures of available processing capacity limits can bederived as we (Kantovilz and Knight, 114) have recently shomtn. Totzl time takcn tocomplete a long series of such problems will be measured and specific error patterns
wll be noted. By using total. tim(e, as a depondvnt measure, detection of small time
differonces in individual problcm nolving prcce:;nen w2 be po*;,iblc uithout cop:plc::Inctruticntotion. Also such tt;tL; cait bc ad:; nPLercd to a larac nu:,ber of voluater,in a short tinc. Perforrince on coni!;ccutive fccttlll, (J .,, of)oa a fpecif~c
test vill be used to asccoq learning rates In h;,,c InfcImLL.AtUll j AuIng tanks. 

r0,
u4.
 



areolilely to be
diced thsei : ratoY 

Complex infor, ation proccosfln is 1.' 1 

1 
to 

Since thccc :Acto a i
 

.ducation, and intelligCCo,nd mut be carefully considered.
fsct or,olt ,Ir
nuito -ith 1:t will be utilized to evaluate 
relatod t. statistical techniques 
lysis of covarianco or oO 

-
ed upon prexperiment 

responses on standard

styles and abilities
 
O F~mrove the influence of these 

factors bos
complex problem-soolvin 

. In addition, tests of 
the need for specific educationallyized instrunents. 


will, where possible, 
be constructed to minitaize 

aspects of such complex 
information proccs

, Thrco 
required skills, such as 

re,:ditv 
(1)the ability to combine 

or util iz
e several 

sing'will be particularly 
investigated: 


of functional fixation 
in limiting
 

sources of infornation 
and (2)tha irfluene 


it is likely tat such 
tests will be structured
 

problem-solving effac';ivenass 
end (3)the ability to 

objectively evaluate the 
effectie

of generated problem solutions. 
aes 
 Sci c t
 
a model room, to acive
 as simple gO'es and utilize physical obJects 

rather than printed polm 


could involve, for example, 
arranging scaled furniture 

in 
as dependent 

and solution features 
will serve 

Timeobjectives.
experimenter-defined 


All the work capacity 
data will be analyzed 

by two statistical approaches: 
Uni-


In the univariate an appropriate 
analysis of variance 

model
 

variate and multivariate. 

In this model, the significant 

dif

will be selected in order 
to determline the~5ignificant 

differences, if any, 
in each
 

of the work capacity and 
psychomotor measures. 


ferences Will be examined 
relative to the main effects 

(poor-v-well nourished 
groups,
 
The
 

age groups, location groups 
and sex Sroups) as well 

as the interaction results. 


rethod for mean comparis)ns 
will be used whenever 

the analysis of variancc
 

some cases* analysis of 
covariance will also be 

con
Newmar-Keul 

results yield significance. 

In 

age groups, location
 In the multivariate approach. 

several dinciminant function 
analyses will be
 

performed to differentiate 
between poor vs woll-nourinhed 

groupis
sidered. 


In this technique, the best 
discriminators will be 

identified
 
Thus
 

groups, and sex groups. 


by the magnitude of the 
coefficient associated 

with each variable of interest. 


regardless of the nature 
of the sealing of the 

variables, discrimination 
power of
 

each variable will be 
obtained using multivariate 

criteria.
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CoguivJ.ev ai.,l Sensory Developrment 

Sensory DvelovpmantRole of Moderate Undernutriti~n !nd ): .. on Conitive and 

The evidence for the role of mnlnutrition upon physiological and psychological
 

development has been documdnted in a nL*'.*er of reviews, the most recent being that W 
As with other reviews, the research noted by Brozek (118)of Brozek in 1978 (11). 


revealea highly inconniitent and contradictory data. As a function of malnutrition,
 
Two major factors seem
deficits are reported in soine studies but not in others. 


relevant for thia inconsistency. First, the pattern of inconsistent evidence
 

relating malnutrition to duvolupmont is strikingly similar in nature to patterns 
re-

At
ported hecn socioeconomic variables are related to early cognitive development. 

least for the latter area, a number of researchers (120) including Wachs (119) have 

presented data indicating that much of the inconsistency is due to the use of %com

posite criterion score such as an IQ or DQ. These authors suggest that highly specific
 

environment-development relationships may be masked when these relationships are com

bined with other, non-specific relationships in a composite score. Although evidence
 

is limited, a similar factor may be at work in the malnutrition-devulopment area. For
 

example, supplemental nutrition affects children's verbal perfornance but is unrelated
 

to memory processes (121). The relationship of nutrition to verbal performance
 

would undoubtedly have been lost had verbal and memory parameters been combined in a
 

Secondly, as a number of researchers have noted,it
single score such is an IQ or DQ. 

is often difficult to unequivocally assess the role of malnutrition per se upon devel

opment since, in most studies the effects of ralnutrition have been confounded with
 

that of inadequate rearing environments (122,123). Thus, it is often unclear if the
 

lowered rate and level of development in malnutrition is a function of the malnutriticn,
 

inadequate patterns of reaing, or a combination of the twc1 
24-6). The problem becomes e,
 

more complex when the potential influence of nutritionally associated conditions such
 

as dicease, pregnancy complications, or lack of educational opportunity are considered;
 
Such a project
Based on the above a multivariate longitudinal project is called for. 


would investigate the relationship of specific cognitive and sensory parameters to
 

individual differences in nutritional status, health status (including pregnancy) and
 
As measurenent
quality of rearing environment. Such a project ic being mapped here. 


of disease-nutritional parameters are discussed elsewhere in this proposal, the present
 

focus primarily on cognitive, sensory and environmental measurcs. The researcl.
plan w.1 

to be proposed here has a number of distinctive features. One of the major features of
 

the proposed project is that it will be lon:itudnal in nature; i.e., a sample of po

tentiall) malnourished and nourished infants will be identified at birth and followed up
 

through adolescence on a variety of age appropriate cognitive and sensory measures.
 

This type of strategy, while time consuming, has been woefully lacking in the malnutriti,
 

research area and, according to a recent report from the National Academy of Sciences
 

(127) is critically needed. This study will be primarily prosprctive rather than
 

retrospective since, the confounding of nutrition, environment and disease in retro

spective studies makes it difficult if not irjpossible to separate cause and effect (125).
 

This study will also concentrate on specific patterns of caretaker-child interaction.
 

With some exceptions '(128) the majority of studies in this area have only speculated at
 

the kind of rearing factors thit might be asso.iated with malnutritlon (129) or have
 

used fairly gross measures of interaction oftenbaedon intervies rather then observa

tion ( 130-2 ). Finally as noted earlier xcc_fic. critical cognitive and sensory
 

componontn will bu studied individwilly rather than as compositec. The overall goal of 

the propoued research is to atteirpt to dcterriine the specific patterns of relationship 

occuring between davclopmcnt and Y.nlnutrition, health statun, an envlronnent. Our 

.313V, u6 Lo look at spccific intcrrolation,.hlpa among predictort0ethodolory Will alo 

(i.e.: the relationship betwecn watcrnal malnutrition, and mothor-iifant interaction).
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A regulnr part of the visits by all I-rsonncl to Egypt will be to have regular seminar,,
 

tJents, and post-doctoral follows to improve
and data discussions with the staff, ..
learning, develop new questions, and lorle. fo direct applications of the answers to 

will be made "blind". Correlation withnute 

nutritiona. status and disease incidence will be done at Purdue using household and
 

family members' numbers periodically by Dr. Wachs, Dr. Kirksey, Dr. Watson and Dr. El
 

previous questions. All cop~nJtve r: * 


Our primary population will consist of newborn infants and their mothers plus other
 

caretakers such as aunts and grandmothcrs within the h.ouseholds. By tacans of a longi

tudinal approach we will follow-up those infants and their caretakers from infancy
 

through childhood into adolescence. In addition, for comparative purposes older childrc.
 

adults will also be tested on a number of cognitive sensory measures.
 

Mgthor-child and cretaler-child Interiction oansuras. In general for the first six 

months of life there are few standardized neasurox of adaptive social functioning 

which apply to infants and those which exist have not been used systematically in 

For the present project we will use relatively culture-freecross-cultural research. 

microanalytic observation techniques of naturally occurring, in-home interactions
 

Dr. Fogel directing this section already has a substantial
between mother and infant. 

body of mother-infant interaction video tapes which were made in other cultural setting:
 

(1) woLking and middle class mothers from Chicago, Illinois, and from Lafayette, Indiana.
 

(2) rural Navajo Indian mothers and (3) urban Hopi Indian mothers. These data should
 

provide an important baseline for understanding the component of variance due to cultur,
 

differinces, apart from any factors due to nutrition. 'The focus will be on the develop

mant of mutual social communicative and emotional expressivenesE during the first 6
 

months of life. If nutritional factord affect the mother's or the infant's emotional
 

involvement with each other, this should show up as a failure of non-verbal cor.aunicatic:
 

At six months of age a shift will be made from microenvlronmental analysis of
 
This shift is,
child-caretaker interaction to macroanaiysis techniqucs by Dr. Wachs. 


inin part, due to the increasing ratge and robility of the young infanL as well as 

As a result, macroanalysis techniques
creasingly complex patterns of infant behavior. 


are needed to give a more complete picture of the nature of the parent-child interaction
 

From 6-12 months codes based on the Yarrow social environment
for the older infant. 

scale (130) will be utilized. From 12-24 months, codes based on our Purdue Iome Stimu-


It should be emphasized that these
lation Inventory (PHSI) will be utilized (119). 


instruments will form the bas~s from which actual measures will be developed. Both
 

insturments have been normed with the ace ranges noted and the normative groups havc in

cluded poverty children. However, in all cases the. inventories are based on North tmcri

can populations and field testing will be required to determine if all inventory cate

applicable for Egyptian populations. This testing will be done in the firstSories are 
year of the project. The social enrichment scale developed by Yarrow has been validated 

Based on time sampling, the Yarrow (133)
for use with infants in the first year of life. 


social interaction scale masures 45 item categories of specific child-caretaker inter

actions including proximity of caretaker, extent of caretaker's focus on child, number
 

of caretaker vocalizations to the child, contingency of caretaker vocalizations, affect
 

of caretaker, response to child distress, handling of child, encrouragoment of child's
 
Evidence indicating
exploratory behavior and encouragement of gross motor responses. 


significant interobsarver reliability and construct and predictive validity of 
the
 

PHSI contains
social interaction scale can be found in the volume by Yarrow (133). 

45 item codes with multiple vitcrnativcs under each code. Codes are obtained through 

direct observation of all child-environment transactions during a specified observation 

item codes are parental reactions to child's explorperiod. Included among the P1191 
atory behavior and ongoing activities, number of contiticnt and Pon-continrent vocal

with thild, respense to distress, parentalirations to the child, rhyical contact 
stratefies used with the child and parental involvement and affect. Data on interob

server reliability, item ntability, and predictive validity of P1iSI arb currently being 
and P11SI appears to lieanalyzed. Item overlap between the Yarrow (133) social scale 

In the areas of attentiveness to the infant, vocalization (contingent and non-contin
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paren tal affect and parental encouragement of gent) to the infant, amount of hnrdlinr, 
exploration. 

of life, fcw izseful observational codes have been developedBeyond the second year 
our knrtc't population will be o scrvcd inter.

During t|e first two years, olc!er ,ib of 

acting with parent and caretaker. Froa. these observations, codes for study of our targct
 

population after the first two years will .be.dveloped.
 
both as criterion measures in theParent-child interaction variables will servo 

as predictors in a multivarintestudy of the effects of nutrition and health status and 
also be associated with serve for subsequent cognitive and sensory impairment which may 

malnutrition and health status. 

(Infancv). infant cognitive development in the first two years ofCognitive Measures 
life will be studied using Piaget-basod Irifant Psychological Development Scale 

(IPDS). 

The Infanit Psychological Develupment Scale (InS) was developed in an attempt to opera

tionalizo and standardize the techniques used by Piact in his study of intellectual 

utilized in the present project, eight separately scored subscalesdevelopment. As 
will be eployed. Thus, a pattern of sensory-cotor abilities can be developed for 

each child. The scales are: (1) object permanence, (2) development of means for 

achieving desired environental ends(3) the development of foresight, (4) the develop

in relating to obje~ts, (5) the development of an understanding of ment of schenes 
causality, (6) the construction of the objects in spa:e, (7) the development of vocal 

Each subscale consists of a
imitation, (8) the development of gestural imitation. 

nmber of separate ordinal steps with each step delineating a stage in the development 

of the ability measured by the subscale. As constructed, each of the IPDS subscales 

has significant observer reliability, stability, predictive and construct validity, 
and 

Piagot based infant scale (134-135). Being an infantthe ordinality required of a 
crossscale and thus not heavily dependent upon languare, the 	IPDS seems ideal for 

cultural research. Piaget type instru-ents have been used in a number of cross-cultural 
the firstsettings. Since the instrument has not been used in the Middle East, aome of 

year of the study will be used for field testing by Dr. Wachs to determine any modifi

cations that must be made in the instrunent prior to actual use.
 
Specifically,
In addition to the IPDS, pre-languaZe measures will also be taken. 

other things, on the development of mother-childlanguage develor.ent depends, among 
as murual gaze and child follovying mother's line of regard. Threeinteractions, such 

observations will be made under Dr. Fristoe's direction of mother-child pairs 
from the lot

energy intcke control group. The dependent variable is 	 the incidence of such interaction 

occuring in a twenty-minute period in a standard play situation. Does it differ for the 

intake mothers and children have fewer interactions? Istwo groups? Do low energy 
attention different? This can have implications for future cormunication development 

which can eventually affect cognitive devolopnent (formal operations) and educational 

progress (136). 
In addition to the above infant cognitive functioning will also be assessed via 

the technique of cross-modal transfer. This techmique presents stimuli along one modal
a second modality (ie. tactual recognition).ity (ie.visual), and asks for recognition in 

It has bean used to demonstrate deficits in high risk (promatures) infants (137) and 
to high risk infantin mentally retarded populations (138). it appears to be sensitive 

deficits and can be administered simply and inexpensively. As part of the technique 

measures of initial visual attention/oxploration and habitation will be utilired if 

pilot testing determines that these lab measures can be translated to the field. 

Finally, LoCasures of infant adaptive behavior in the first years of life will be 

developed by Dr. Wachs through tiodification of items from the Alpern-Boll Developmental 

Profile (139). This Instrument is a comprehenevo inventory of children's skills from 

birth to 10!,, yers of ago. The Alpern-Roll estimates the Individual'a lnvel of adoptive 

behavior acrons 5 areas. These arc: (1) physical development, (1) cnlf-hclp develop

mont, (3) social devolopment, (4) ncndemic development, 	 (5) communication development. 
the mother about th" child'sInformation is obtained through detailed quostio ing of 

areas. Evidcneo oupporting the reliability andspecific ukills in cach of the above 
validity of the Alpern-Doll can be found in thoeir monograph (139) as wall as in recent 

york by Wachl-DoRanor (140). 608
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Pre-school rornitive Tas'k,. As a general measure of preschool competence, Dr. Ottinger
will explore the feasibilit 7 of adapting a standard intelligcncb measure such as the

anford-finot to an .rypti.nn pre-nchool porpltliton. !owver, the major focus will a.ai: 
on spcacific co-nitive r.easiuren. Through us6 of more corp]ex stimuli, the cross-nodal""ransfer measure described earlier will continue to be utilized through the pre-school

period. In addition j we will also investigate specific aspects of competence in the

pre-school child. Competence includes the child's ability to observe, attract, utilize,
and profit from his/her environnent and souroca of information. 'Moans of asscssinft 
competence throughout the pre-school period have been developed by White amd Watts (141).
The compctence scale consists of ? competence dimensions: (1) obtaining adult'san
attention, (2) using adult as a resource', (3) expression of emotion to adults, (4) pride
in product, and (5) use of adult role play. The scale is based upon observation of
child-adult interaction. The scale has been used successfully with children from 1
through 6 years of age. 
 Studies based on the corpetence performance of children from
different environ=ental backgrounds indicate significant intorobserver reliability and
 
construct validity for the social competence scale.
 

Our final preschool measure involves a personality namely the concept of locus
control. This variable assesses the degree to which the person fools in charge of the
events and outcomes in.his/her life. 
Differences in this variable have known correlatior.;

with 	learning, persistence, and motivation to achieve. 
A scale for the Egyptian culture
will 	be developed following the criteria spelled out by Nowicki and Duke (142). Mal
nutrition, poverty and opportunity have been shown to produce differences in locus of
 
control and it should be assessed in this project.
 
Childhood and Adolescence Coftnitive Tasks. A wide range of cognitive tasks will be

used for childhood and adolescence. 
 The tests used at specific ages will be determined
 
during pilot work but the following will give some specifics on the types of measures
that 	will be considered for inclusion. Attention has been shown to be an important
variable in the lesrnin, and memory processes that have been studied in mentally retorted
children (142-144). Like retardate, r.aLnourished children should show differential

approaches to learning, memory, and problem-solving tacks, most particularly in the ays

that they organize material at input for some later use 
(145). The intent of one series
of studies will be to isolate specific differences in the approaches of nourished &id
malnourishcd children or children with undernourished parents, to particular attention,
learning, meory, and problem-solvinX tasks that have been employed with children, both
nonretarded and retarded, in the developed nations. 
 Subjects will include elementary

and Junior high school age children (range 6-14 years). Specific ttsks to be employed

by Dr. khittemore will include those from three general areas: 
1) a 	developmental

hierarchy of classificatory shills as representative of learning strategies in general;
2) organizational and neumonic skills in memory functioning; and 3) strategy skills in
problom-solving tasks iadincnous to children of all cultures (ia. board games, tic-tac
toe, 	 Tower of Hanoi, and Twenty Questions).


One alternative procedure which has been used to 
assess flunctuations in cognitivefunctioning related to small changes in blood chemistry (140) will be used by Dr. Fristoe
 
to look for similar changes related to energy intake fluctuations. This procedure was
developed becausa it could be done by pirsons with a wide range of education and andskills, even by those exhibiting functional illiteracy. The subject watches a screenfilled by one of four colors - red. blue, green, and yellow. The subject must classify
the color as soon as it appears as "red" or "not rod" by .oving a joystick toward a
symbol representing red or not red. The dependant measure will be reaction time.
Similarly, subjects will be -ked to match and to label those colors by using the joy
stick in a similar manner. rerformance under the high and low energy intake conditions

will be coupared. Subjects will be repreosntativa of several age groups from 8-18 years
 

Mstorjals to be used for all tasks cnn easily be adapted from the educational

rials that are common in most schools. Pilot testing in the Tayptian population 
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In addition to the above basic
of all the ahov: tests will occur in year 01 and 02. 
 Specifically

processes, evidence will also be taken on more global cognitivc measures. 


two years bf the project to adapt standard acadcni,
pilot work will be done in the first 


achievement tests for elementary school children to an Egyptian population. This may b , 

a particularly interesting measure, since anthropological evidence indicates the existenc
 
to 40"


of a problem called "pducation loss". This problem results from the fact that up 

of the children in Egyptian villages skip school for months due to either illness, 
family 

The relation of predictors to amount ai:. 
needs, or frustration at the educational process. 


ceuse of education loss may woll be a valuable approach in our study of cognitive 
processc
 

and would be put into the study in year 02 byA. Sallam. In addition to achievemcnt tests,
 

locus of ccntrol scales will also be given during the childhood per-od following 
the pro

cedure described earlier.
 
In addition to behavioral and educational approaches cognitive process may also 

be
 

The approach we will be using involves monitoring EEG
studied on a physiological level. 

during task performance. Specifically, tasks are used which engage the subject in cog

nitive processing for a specified period of time, during which EEG data can be 
collected
 

which are free of movement, eyeblink, or other artifactual sources of noise in tho data.
 

While the exL-rt tasks to be utilized with the children and adults in this study 
remain to
 

be finalized, examples of tasks currently used will illustrate the general 
procedures.
 

the subject is asked to repeatedly
One task entails repetitive arithmetic calculations: 

A task with similar t1r ing
add one digit to a cumulative total until requested to stop. 


features requests the subject to engage in mental imagery for a specified 
period of tiru.
 

For each of these tasks, EEG data are recorded during the period of time 
the subject is
 

A digit span task has also been adapted for use with computerized
performing the task. 

EEG data acquisition procedures. The experimenter reands a string of digits at a rate of
 

EEG data are collected from the point at which the experinenter begins
one per second. 

reading the digits until the point when the subject is asked to repeat the 

digit string.
 

All procedures will, of course, be field tested prior to actual data collection. 
Initia"
 

training of Egyptian postdoctoral fellows in this technique will be done by 
Dr. Tucker o.

the University of North Dakota.
 

Measures of-SensoyCnenty. Sensory measures will primarily involve assessment of
 

This is in part due to the wide amount of evidence
 auditory capacity and functioning. 

available linking hearing impairment with mental retardation and other 

developmental dis-


Starting at 12 through 36 months of age auditory capacity will be
 abilities (147-48). 

assessed through the use of a special operant auditory assessment procedure 

developed by
 

Lloyd (149). Essentially the technique developed by Lloyd provides either tanaible 
or
 

visual reinforcements for all children responding by button pushing or head turning to the
 

After 36 months of age the equipmene can be used for
 presence of pure tone stimuli. 
For both the
 

standard audionetric examinations to plot audiograms for older children. 


operant and standard examination thresholds will be obtained for 800 through 800 hz for
 

In addition to the above measures of auditory capacity other core detoiled
each subject. 

One approach used
 measures of auditory functioning will also be assessed by Dr. Fristoe. 


Selective Attention test (150). This auditory
will be similar to that used in the GI 


eigurc (ground procedure) measures the subjects ability to attend to auditory stimuli in
 

the presence of varying types or degrees of auditory distraction. As with other tests
 

the first year will be used to pilot the approach to accommodate to language and culture
 

of tarCet population.
 

nvronmentnl. Snsorv Cornitivo Amessieents. Specific details of proce-
Proccdures for 

dure will, of course, ba modified for the Lgyptian setting during the period of field
 

testing of the instruments. Dr. C. Osman (Ph. D., working in development of mental capa

city at the Egyptian National Reroarch Center) will be asked to assist In setting up
 

this aspect of the project ns well ad tild Dr. 10acho as dorcribod above. iVowcvcr, cnrtal
 

general proccdural variab1es can be noted to avoid contamination of ro&ults. PorsonI 

collectina data in other areas (nutrition, health status) will not he thono ndmlli:ttcr!rrf 

cognitive, envrionnontal or sensory tests. Furthor peruons taking unvironmcental mc;I, r, 

meats on a particular child will not subsuquently tost that child on cognitive or a nnor9q' 
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on cognitive or sensory-measures at
halo, persons r,,sti.r thle childtanks. To avoid 

sensory testing at a subsequent age.
those dolng co,,nitlvc oron0 age will not be 

tests will be trained by the 
doing cognitive sensory o'r cuvironmcntalAll persons 

bf acccptable reliability. Frequent checks 
co-principal investigators to a stnuard 

standard is being mainLailned. Regular
 
will be made du'ring testing to dcturmino If the 

retraining sessions will also be scheduled during 
the course of the study.
 

In terms of administration, the cognitive measures 
will be administered at 6
 

When appropriate, measures such
 
month intervals, during the first two years of life. 


After 24 months of age, coanitivc
,given soon after birth.
'nO visual attention may be 
Hicroanalytical observational
 

measures will be administered at one year intervals. 

at 2-month intervals until 6 months of age. Star,
 

proredure will be given at birth and 


ing at 6 months of age, inacruanalytical -nvironmental 
assessments will be made once a
 

month for a complete wake-sleep cycle for a m4ximum 
period of 3 hours.
 

Nutrition Research. Purdue Unlver-
Post Graduate Trninin.: I!yptinn llymran
Graduate and For example, Dr.
 
sTty has extensive experience in foreign gradua.e student 

training. 


Smith's office supervises the graduate training 
of 200 Brazilian Science students a
 

A
 
year from their Visa acquisition to housing, course, 

and university selection. 


number of the senior U.S. investigators have extensive 
experience working, living
 

2 years
East. Dr. Watson lived in Iraq for over 
and/or doing research in the Middle 
a team
 

and did immunology-ocular microbiology'in Saudi 
Arabia villages as part of 


Dr. Salvendy recently returned from
 
from Harvard University School of Public Health. 


Dr. Ismail, Dr. Loverde, Dr. Woodruff, Dr. Caagar
 a sabbatical in the Middle East. 


and Dr. Raghed at Purdue University have worked, 
done research, and lived in Egypt.
 

Arab graduate students training will emphasize basic 
course work in nutrition,
 

psychology, etc. depending upon their area of 
specialization


disease, immunology or 


at Purdue University for 12 months following their first year of graduate 
work in a
 

All graduate students will take some nutrition 
coursework so
 

Middle Eastern School. 


that no matter what their area of specialization, 
they will have a minor in nutrition
 

The mjo competent of graduate
 
with an appropriate appreciation of malnutrition. 


development of a searchingj mind and associated
 an&i postdoctoral training will be 
Research will be the overriding objective of the 

last 2 years of
 
rcsearch skills. 

the Ph.D. program for any graduate resaArch assistant. 

Non U.S. nationals will be 
in the laboratorile
 

encouraged to do their research in Egypt either in the villages or 
Egyptian precep

of collaborating scientists at Ain Shams and Cairo Medical :;chools. 

iill
 

tors, Purdue University staff on visLts to Egypt, and regular progress reports 

the project will have
 

be used to aid the graduate students. Each major aspect of 

They will serve as precepscientist. 


at least one Egyptian scientist and one U.S. 
For U.S. partici

tors when graduate students and postdoctor3l 
fellows are involved. 


pants, both students and staff, Ms. A. Sallam 
has developed and will teach Purdue
 

Even though all the senior Egyptian perUniversity's basic spoken Arabic course. 


sonnel in the project speak English, any U.S. 
participant who will be in Egypt longer
 

at Purdue University.

than 3 weeks will study basic spoken Arabic 

from Mo. Satis 


Ms. Sallam will be teaching basic spoken Arabic 
at Purdue University beginning
 

All research will be submitted for publication simultaneously to
 
September, 1979. 

an appropriate U.S. or International Journal 

as well as an Egyptian or Middle Eastern
 

English. The student's research
 
Journal. The latter publication may be in Arabic or 

and educational progress will be evaluated in 
detail each year in a report each will 

the report to AID which will be translated into 
Arabic
 

prepare. This will be part o 
 Those
 
in Colombia will be
for the Egyptijn Ministry of Health and all principal 

Egyptiai participants. 


general policies which Dr. Watson and Dr. Mcurray 
have used 


All major findinge, publishable

imtlemented for tha publicity part of thu study. 


The study will emphasizo
 
material and reports will done in both English and Arabic. 


In yoars 03 and beyond efforts via Lcypti:tv
,illn,ually.
dLaocitiLtltioit of inform.itlion 
 the wull-astablihcd infor
collorators will bu ui0%;rt.Itv'i to,Jisuvb nutrition ad 

classes, 40d particularly
lay press, sophomore Ldcal 

Ration of the study in the 

:lw raJ6o.
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E. 	Social Competence
 

For purposes of this study, social 
competence is defined as the degree to
 

which an 	individual is able to 
identify,, secure and utilize personal 

and en

vironmental resources in order to 
initiate action for achieving positive 

outcome.-,
 

and/or for responding appropriately 
to ongoing or recurring social 

constraints
 

There is little if any evidence 
currently availbleW
 

and stressful situations. .7petence
 

regarding the relationship of 
malnutrition to the development 

of social 


one of the aims of this proposal
It is 

in childhood, adolescence or 

adulthood. 
the study of social ccmpetence 

both a
 

to begin 	to obtain such information., 

Tor 	

Overlapping deta
 
cross sectional strategy will be used. 

longitudinal and a 	
us (Dr. Jerome with collaboration from Dr. 

Wachs 
will enable

points in adoleorence 
Ottiigenet, Gruen and Egyptian 

colleagues) to generalize our 
multidimensional
 

etiological data taken in infancy 
and childhood (effects of malnutrition 

and in

will also allow for
adequate environments upon competence) 
into the adult years when such 

multidiver-


This strategy 
Thus
sional etiological data will 

not be available. 

the estimation of cohort (generational) 
influences upon social competence. 


social competence starting at 
measures of 

children will be repeatedly tested on1 
late adolescence. Simultaneously, both 

three years of age and continuing through 	
on their social compe

be studied, cross-sectionally,and adults will 	 years. Aadolescents 	 will occur through the adolescent 
Overlap of measura
tance skills. 

used is given below. for the longitudinal component the 
of measuresdescription 	 used.section will be 

same population described in 
the cognitive 

Longitudinal Component
 studied until 
Social competence traditionally 

has not been 
Pre-school competence. 	 the pre-school

assessing social cotupstance 
throughout

Means of
the pro-school years. 	 Watts (141). The competence scale consists 

of
 

period have been developed by White and 


5 competence diaensions: (1)
obtaining an adult's attention, 

(2) using adult as a
 

resource, (3) expression of 
emotion to adults, (4) pride 

in product, and (5) use of
 

observation of child-adult 
interaction.
 

The scale is based upon 	 Studies basedadult role pla,. 


Observation will be made twice 
a year between two end four 

years of age. 


on the competence performance 
of children from different 

environmental backgrounds in

for the socialconstruct validity 
dicate significant interobserver 

reliability and 	
these measures. 

D. R. Ottinger will be responsible for obtaining 
competence scale. 


In this investigation the indices
 
Petee. 


School Ale end Aole,,cent Social 
Co 

l-ct-d because they get at
 
adolescent social competence 

were G.E.
..

fschool7e 	 be measured quantitatively.that candimensionsbehavioralrelatively specific 

Crues will be supervising the 
date collection in this area.
 

emotional, motivational and 
to Includebe broadly definedcanSocial competence 

However, several specific characteristics 
can 

social-interactional characteristics. im

also be detailed, including 
apathy, non-puroeive, non-Coal 

directed behavior; 


latter (responding normally 
In social interactions) 

While thepulsivityl emotionality, unpredictable aggression; and failure 
to respond normlly
 

In social interactions. 

Vill be emphasized in this project, 

several of the other characteristics 
will be 

PA4uut d 
&to. 

will 

In order to get at purposiveness and 
goal-directed behAvlor, two 

measures 

152) sihich gets at expectancies 
of
 

task (151.

be .mployed--theDiggory card-ortin 	 (from the WM'I,
 

failure and level of aspiration; 
and the Wechsler XMAZq 

success or 

planfulness. goal-diractednoss. 

and ability to antici-


WISC-R, and WAIS), which tap 	 of as a measure ut in-
While the latter measure Li usually though 

pate outcomes. can ba characterired as goal-
Aes four totelligence, It gets at a very 

specific ability that 
across measures are approprt.LteBoth of these

directed 	behavior. year starting at age 5. 
once each

Each measure will be given
adulthood. 
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Kagan's (153) Matching Familiar Figures task, 
In which the child Is required 

to match a standard stimulus with an identical figure selected from a number of 
and often used measure of ,'inpulsivity-reflec

very similar stimuli, is a well-known 
years of age and seems to be 

This dimension is evident as 
early as two 

(154,155).tivity." 
stable through the elementary 

school years 
relatively consistent and 

This test will be administered 
once a year between 7-12 years 

of age.
 

Social awareness will be measured 
in children three to ten years 

of age via a
 

These include
 

battery of social-cognitive 
tasks previously used by Gruen 

(156). 


empathy (157), social-perspective taking, and 
awareness of others' 

measures of Although these mea
as we have done previously "n-iRener & Gruen 154). 

intentions they are among the most often 
used 

developed psychometrically,are not wellsures Both measures will be administered 
once a year start

measures of docial-cog
nlition. insure validity and 

age i]. Pilot work will 
and continuing throughing at age 4 
of all of the above instruments to an Egyptian population. 

adaptability of social competence in this 
investigation, will be 

onThe most important masure A coding system based 
social interactions.of children'sbehavioral observation 

.Rasmussen(158) will be employed 
using a
 

used by Cottman, Gonso, and 
a procedure 
These procedures can be used 

with children from preschool
 

time-sampling procedure. behavior this adaptation of Cottman,
 The specific classes of 
through adolescence. include 1) low frequency of peer inter

ofet el's, procedure will.be designed 
to tap 

peer interaction, 3) amount
positive

action (social isolation), 2) 
amount of 

the child's interaction and 5)
 

negative peer interaction, 4) 
the distribution of 


entry behavior (asking for something, 
offering something). These observations will 

from throe situations:be made in appropriate group 
centers much as nursery schools, 

schools, or other
 

will be sampledObservationsfor observation. will begroups available (3) free-time observations
work situation@,

(1) the family, (2) school or 


made twice a year starting at 
4 years of age.
 

Lonzitud inal-Cross-sectaernal evar 
a
 

All adolescents in the cross-sectional 
population will be administered 

the follow

ing instruments, which have 
also been administered to their 

counterparts in the longi

n : (1) The Diggory cards sorting 
task; (2) The
 

tudinal portion of this investigatio
 Observation of Social Inter-

The Social-Cognitive battery; (4) 

administereWechsler Hares; (3) 
will be given once; the latter will be 

The first three measuresactions. 

twice over a six month period.
 

Compfnt.n
Cross-Sect ionsl 

For the crons-sectional component all 
adolee'fnL:" living in the families 

of our
 

will be administered the instruments described under the 
longitudin
 

target population In addition, all adoles 

cross-sectional overlap section 
by Dr. Jerome in year 02-05. 

cents and adults living in the families of our target 
population will receive the
 

In the cross-sectional investigation 
each ir
 

following batLery of three instruments. 


dividual will be assessed once on 
each instrument.
 

Meaasuremenft.
 
be considered the best judge of 

the qual
 
local comunity must 

To this end, the eamic-The society and the 

ties adjudged to fall within the 
realm of social competency. 

be ptirsued in the field to 
in anthropological studies will 
etic approaches utili:ed Cultural variations wi 

refine the social competency 
categories. 

further develop and 
refining and validating the Instruments and in 

be taken into account in developing, 
This strategy will ensure the 

inclusion of a wide 
them for reliability.
pretestit'i A review of the liturature Indicate 

range of a~propriate cotegorles and dimnsialns. 
appropriate:
and dimansions seem 

that tie followinln categories 

Disensions
 

enc Cateko rien
Slocta l rorl 

risk tskim; flexibility time Ego strength;


I. 5Self (personal characteristics) 
perspective; self-direction; self-management;
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Social Competency Categories 	 Dimensions
 

1. 	Self (personal characteristics) independence; cooperation; sei esteem; trust;
 
(cont'd) optim
 

2. Self (personal skills) 	 Role performance; food procurement; food pre
paration; food distribution; waste disposal;
 
household manager; perception of health
 

3. 	Child rearing and parenting Role performance; perception of child (health;
 
attention to child(ren's) health; participation
 
in child(ren's) academic educatton; participation
 
in child(ren's) religious educaticn supervision
 
and participation in child(ren's) social life;
 
participation and/or supervision of children's
 
recreational activities; standards of nutrition
 

4. 	Family/household relations Role performance; relationship with
 

children and other household members; sharing
 

5. 	Extended family Role performance; relationship with own parents,

Isibling, relatives and in-law, sharing
 

6. Social functioning 	 Social role performance; friendship patterns and
 
support; sharing; involvement in community life;
 
use of community resources
 

7. Family provider 	 Role performance; thrift; household management;
 
time perspective; multiple occupations or sources
 
of support
 

A second instrument will be designed to assess the individual's perception of
 
his/her environment, social situation 	and coping styles. Subjects will be asked to 
Judge the appropriateness of different behaviors in different kinds of situations mo .
fled for the Egyptian setting by Dr. Jerome during years 01 and 02. Subjects will
 
list current life situations and will give three descriptions and ratings of them.
 
Through factor analysis, situations will be grouped toward which individuals show simi
lar patterns of feelings and behavior. Four possible social-situational categories 
hi.ve been selected for use in this instrument -- microsystem, mesosystem, macrosystem, 
and exosyste.. These four systems focus on the progressive accomodation and changing 
relation between the individual and the changing environments in which one lives and 
develops throughout the life spn. Again pilot work will be done to insure the validi
ty of 	situations used for the Egyptian population.
 

Environment and Social Situation 
Categories .Dimnsions (examples) 

1. Hicrosystem 	- the complex of relations Daughter-parent at home, in kitchen,
 
between the person and environment in in backyard engaged in an activity 
an immediate setting containing that 
person.
 

2. 	 Hesosystem - the interrelations among Interactions among family, school, 
major settings containing the person at workplace
 
a particular point in his or her life.
 

3. 	Exosystem - an extension of the meso- Neighborhood, government agencies, 
system embracing other specific social mass media. transportation facilities 
structures that do not themselves con
tain the person but impinge upon and 
directly affect the person. 

4. Kacrosystem 	 - the overarchine Institutional Ideology, custow, norms, 
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4. Macrosystem -(cont'd) 
patterns of the clture or subculture
 
such as economic, social, educational,
 
legal, and politizal systems, of which
 
micro-, meso-, sad exosystems are the
 
concrete maniftstations.
 

A third instrument, an adaptation of Holmes and Rahe's Schedule of Recent Events 

tool (1967) will be pretested and then administered to the female household head in 
order to tap the significant life events which might have triggered major or minor 

adjustments on the individual's part. Life change assessments are a promising approach 

to the understanding of competencies, especially since coping styles would have been 
assessed in the other instruments described above. 

Methodologically, the three instruments to be developed to assess social compe

tence will require a mix of qualitative ethnographic reoearch and vigorous quantitative
 

measurements during the first year of field work. These methods and procedures would
 

ensure that the salient points of the culture are tapped appropriately and measured
 
objectively. 
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APPENDIX I 
Purdue's International Programs and the Administering Center
 

Purdue University has demonstrated a commitment to participation in AID's develop
ment assistance programs for more than 20 years. 
A Purdue University Task Force has

examined carefully the potential role of the Complex under Title XII and recommend that:
 

"(Purdue University] commit itself to aggressively sock opportunities to

expand its involvement in efforts to resolve problems of hunger and poverty

in the world; that the expanded program b. a coordinated effort combining

country development activities, on-campus research efforts and outreach
 
activities."
 

The Task Force further recommends in its report that tenured faculty positions be
expanded as appropriate to serve Title XII demands, and that a number of personnel

management and policy changes be made to strengthen the international component of

Purdue's program. 
Purdue places high priority on long-term institutional projects,

particularly with institutions conducting research, teaching, extension, or some combina
tion of these functions. 
 Purdue has a long and productive history of involvement in
 
programs which assist in the development of technology and of institutions which will
provide the poor countri~s of the world with the indigenous capacity to develop modern

technology appropriate to their needs and conditions. This commitment of both faculty

and 	administration to a high quality international involvement is complementary to and
 
an integral part of the overall mission of the University.
 
International Experience. 
Purdue's historical involvement in international programs has
 
focused on (A) development of indigenous institutions1 (B) international research programs,
(C) training programs, and (D) consultancies. Purdue's experience in parts (B) and (C)

are most relevant to our proposal and are outlined very briefly below:
 
International Research Programs. Purdue's international research program has been designed

to speed the development process and improve conditions existing in the less developed

world, and to provide new and appropriate technology. Selected examples of research are:
 

1. 	Agronomic research aimed at the development of varieties of maize and grain

sorghum with superior nutritional characteristics and desirable agronomic

and utilization characteristics.
 

2. 	Efforts to better understand the nature of low income among small farmers in
 
Brazil and the potential,role of technology transfer in improving conditions
 
for this significant group of people.


3. 	Efforts to provide a better understanding of socio-economic constraints to the
 
production of traditional food grains in Sahelian Africa and an economic
 
analysis of small scale irrigation systems in that critical part of the world.
 

4. Focus on interdisciplinary nature of problems associated with the production

and 	marketing of ruminant livestock in tropical, less developed countries.

5. 	Efforts to better understand the nature of international trade.
 
Trainin. ProCramn. Purdue has a distinguished history of providing trained people for

the developing countries of the world through its graduate and undergraduate training

programs. Currently, more than 1100 international students are enrolled at the University.
These students come from more than 88 institutions of higher education, research, extension 
or agrIcultux..l policy within their home government. The 	graduate training received cnn

have a very significant long-term impact on the development process. Purdue also providcs
training program ranagcmont and administrative services for less developed country insati
tutions, including academic and other counseliua services tailored to the needs of their 
students and staff. 
Current Intitittiotnl Capabilities. 
Purdue's current capacity for involvcment In IntCL 

national programi dorivws both from the strength of its.domestic research, teaching ,-d
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extension programs, and from its past experience in international activity. Tile Ahr
cultural Coul):,m e (L:perimet Station, Coop,,rativC Extension' Services compelnnts,
Schools of Consumer and Farlily Scincvs, an'd Veterinary MCdiCi ne) at Purdue Univer
sity is one of the stron;,e!;t and Jar-Lst iii tlie United States. Its faculty is broauin terms of training, inter,:;t and experience. The large size of the facul ty pro
vides considerable depth and 
a critical mass of scientific expertise in many dis
ciplinary and problem areas. Existing faculty, and their research, extension andteaching programs, constitute a trui:iendous potential capacity for contributii;g to 
the developcwnt of the less developud countries of the world. 

Many departments, including Biology, Geosciences, History, Political Science,
Psychology, and Sociology and Anthropology, have faculty resources with considerable
potential for contribluting to T'itle XII activities of the University.

Well-established University administrative organizations support international 
programs. The Office of International Education and Research is responsible for
 
coordination and stimulation of the international dimension of programs at 
the
university level. 
 This office assists the faculty in securing resources to support
international activities, assists in the development of faculty exchange opportunitit
coordinates study abroad programs in several countries, administers overseas 
project.-publishes an international newsletter and las a cooperative program with the Peace
Corps to recruit technically trained volunteers. 
 It is this office that will coordinate the various interdisciplinary departmental teams involved in this project. It
will serve in an administrative Gupport role in expediting travel, purchasing, fi 
cal
 
arrangements, contracts with individuals and organizations. It will assist in

conmunicating on a day-to-day basis those policies and procedures, fiscal and academi(unique to Purdue with Washington AID officials and with officials of collaborating
institutions in Egypt.
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A'I ;',U)IX 7II1 

COHPUTER AND DATA PRm1TCIN FACIITIES AT PURDUE 

The Purdue Univornity Computing Center (PUCC) provides computing 
services in support of instruction and research to faculty, students 
and staff. The computing rystms and riost Computing Centur staff offices 
are in the Mathematical Srloncvi Pht, Ildin.,. Tuo major remote Computiltp, 
Center sites are located in the Engineering Administration Building (ENAD) 
and Stewart Cvw'cr with facilities for job preparation, job submission, 
job retrieval and tape cxchange. Thene sites contain a large number of 
public terminals attached to Computing Center systems. A smaller public 
remote site is in the Krannert Building. Other. remote sites and terminals 
are in various schools and departmunts. 

The major computing system operated by the center uses one Control 
Data Corporation (C)C) 6600 computer with 131,072to (OOOOe) 60-bit 
words of central memory, two CDC 6500 computers each with 131,0721a (400,0008) 
60-bit words of central memory, two central processing units, 10 peripheral 
processors and 12 high speed Input-output channels. These units share 
access to 512 ,O0010 (1,750,000e) words of extended core storage and to more 
than a billion characters of fast disk storage. Magnetic tape drives and 
other input-output and peripheral devices can also be accossid. Word pro
cessing and plotting is accomplished through the VERSATEC printer and CALCO.M
 
plotting devices with full software support.
 

The Computing Center supports interactive computing (time sharing) &nd
 
remote job entry throuch PROCSY 2.0 (Purdue Remote On-Line Console System).
 
PROCSY 2.0 uses three XODCO.MP II Communications Processors as front-end 
computers to provide an Interface between the main CDC system and a large
 
number of remote terminal stations.
 

The Computing Center also has a large Digital Equipment Corporation (DEC)
 
PI)P-11/70 time sharing system to provide interactive computintg support for
 
instruction and research. The PDP-11/70 also operates as a network of remote
 
stations attachcd to the CI)C system through a MOI)COMP front-end computer. 

The Computing Center recently acquired a DC VAX 11/780 providing in
struction and ruscarch computing support on an interactive basis. Huch of 
this facility is reserved for the Computer Science deo rtment and graduate 
instruction.
 

The Computing Center acL.Vely s. irts numerous programming languages 
such as FORTR%V, PASCAL, COBOL, BASIC, BASIC-PLUS, APL, COMPASS, SNOBOL, 
LISP, GASP. and ALGML. Six specialized compilers for the FORTRAN language 
alone are maintained. 

For data analysis, the Computing Center maintains several libraries 
and statistical packages. Thesc include SPSS (Statistical Packare for the 
Social Sciencs, University of Chicago), 1.1a) (BioM eDcal) and IMUP (Bio-
MeDical p-orle) UCLA, SOUPAC (Statistically Oriented Utility Packoge, 
University of Illinois), IISl, (International .atheat ical StaLi,4tical 
Library), DTSS (Dartmouth Time Sharine System), Project DELTA and the 
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PDP HINITAB. EDLIB, and STATLI isro .aint ined by Purdue itnff members. 

Statistical consultants for both design and user prograrmning are 
available. D)esign service is offered jointly through PUCC and the 
Department of Statistics.
 

PUCC also has a user services depart:ent which provides and main
tains user prngrams, u;er education, gencral and statistical consulting,
 

and disseminates information concerning the Center's activities. In
 

addition, le User Services Departmnnt provides over 400 documents at no 
cost to the user coverinq '.,Jrtually every common topic of Computing Center 
use and program preparation. 
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lII~L ZVU X J .. Lc'L.Le,;. of Cv] laLorzt.lon ( 

./. ,." ."..,i.U. .N'AVAL MEDICALoIF rr, ,
U. L-, .. . 1 UNIT NO. 3
 

FLELT PU'T O'FICI2
 

N EW'V YO RK 0 =27 IN Rt:v Y REV1it TO: 

NAMRU- 3- 07 - dkA.-
k .j 2;. •39O00 

29 March 1979
 

Professor Ron Watson, Chairman
 
Task Force on Foods and Nutrition
Title XII Project 
Department of Foods and Nutrition 
Purdue University 
West Lafayette, IN 47907. 

Dear Professor Watson:
 

Through a discussion with Dr. Philip Loverde, I have learned
 
of your University's application for a title XII grant to do
 
research on the phenomena of marginal undernutrition to be
 
centered in Egypt. I would like to take this opportunity to
 
tell you that we, here in NAMRU-3, have been particularly
 
interested in this problem especially as regards the inter
action of malnutrtion and inmunitv during infection. The idea 
of your coming to Egypt to do collaborative research along 
these lines is excellent and should prove to be very fruitful 
to all parties concerned. We will be happy to collaborate 
technically and scientifically as a team with counterparts 
from your university. The facilities and expertise of our 
laboratory that have been developed throughout several years 
of working on this problem will be utilized in every way 
possible to assist in attaining the goals of this project.
 

Best of luck and we look forward for a fruitful collabo
rative research in the near future.
 

Sincerely yours
 

MOUSTAFA ti. MANSOUR, Ph.D.
 
Head, Biochemistry Dcpartment.
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Professor Ron W"atron, Chaiioan The American University
Task Force on Foods and Luirition Department of Fysical Sciences 

Title XII Projoct Cairo 
Departient of Foods and Nutrition Egypt.
 
Purdue University
 
West Lafayette, Ni47907
 

Dear Professor 1;atson, 

It is our understanding that your university is making appliction
 
for a Title X-11 grant to do research on the phenomenon of' ild to 
moderate cnerry restriction, vith that rescarch beirg centered in the 
Egyptian nation. '..e w:ould like to take thin opportunity to endorse 
this proposed Irdue project and ivite you to coze to Er,-pt to pursue 
this research, v:hch wc consider to be of sitnificrnce. 'We will be 
happy to :ollaboratc technically and scientifically an a teac with 
counterparto frc::. ycur university. Rest assured that our research 
facilitics and our faculty will assist in every w'ay possible, upon 
your reuce;t, in attaining the goals of your project. 

I cuege.t the follo%:ing topics which mi-ht help in the early 
detection and prcven of the developmcnz of r alnutrition in Egypt: 

1) Study of co,.e biochmnical irdices of :
a) Pregnant and nursing uothers (in families w:here malnutrition 

is conon). 
b) Iothers rilk and its effect on the growth and development of 

their off springs, 

2) 	 Study of the Inthropzzetric reasurenento and isomo biochemical 
indices of marginal undernourished children and infants. 

Youre tr ly 

~.~~~Oita 
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Dr. M. A. R i Ia at 
3,(~l,h. (Caleo) D.T.M. P H., I. ,vi) 

110irslo? of ParavilOJ y a'iJ Chrir;nt,,MICrOl.io!,),y P~ei 1" ;,ll.!: . ., 'r.1;,:,. A.- , , i. 

Faeft~ly of A,.dcie - , . L' 
in S&kin ,'nh:r.itv A T A '%Ii A I 

Abb:%Itia - Cniro - ."'r,, 
Tel, 12lS1Iz22154 & 

DII I. . i .,...r 

Profcso" of ParasitolOgy 
Departrnnt of Votorinary i crobiology 
Pathlogy And Public Health 
Purdue University 
School of Veterinary iedicine 

Cairo, 1/4/1979.
 

Dear Dr. Goafer
 

I thenk you for your letter concerning cooperation in a
 

project bn parasitic diseases.
 

I contacted iay collegues Prof. Dr. Aly Hasoud Prof, of 

Public Ecilth anrid CornuniLy Eedicino and Prof. Farid El Asmar 

Prof. of 3iocho:..istry nt our Faculty and a number of our Staff 

who expressed ,illingnes; to cooperate in the subject proposed. 

Please accept my best wishes and sincerest regards. 

Yours Sincerely
 

.,hA, .f ,IIL' ri 4." 
,, ,.- .L'~ Prof. Dr. M. A Rifaat 
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APPENDIX V
 

Laboratory and Equipment for Nutrition Research in Egypt
 

Dr. Hekmat, Chief of the Nutrition Institute of Egypt, has offered to pro
vide au part of her institute's collaboration in the project, laboratory space
 
for the necessary biochemical and nutritional status assays. This will involve
 
two rooms in her institute of about 1200 sq. ft. of space. They are equipped with
 
some basic items of routine use which will be supplemented by the equipment des
cribed in the attached budget. During the initial few months of the study (until
 
appropriate transportation can be purchased). Dr. llekmat suggested that 1 or 2
 
of her institute's vehicles be used for the pilot stages of the field study on
 
a leased basis. As her institute has a field station and laboratory near the
 
proposed study site (50-55 miles north of Cairo), a portion of the building will
 
be used for sample storage and initial processing (centrifugation, etc.).
 

Dr. E.M. Ekladious, Department of Bacteriology, Faculty of Medicine, Cairo
 
University has facilitated an equipped laboratory for the project primarily for
 
immunology and microbiology measurements. It is located on Kaer El-Eini St. near
 
Emn 	Shams University Hospital and the Pediatric Hospital. It is a converted
 
apartment with 4 roors, a hall, 2 bathrooms and a veranda (900 sq. ft.). The
 

equipment in the lab includes the following: gas chromatograph, spectrophotometer,
 
two 	microscopes, two incubators (dry), photometer calorimeter and transformer, two
 
centrifugei, electrophoresis system, three balances, electric balance, micro
 
haematocentrifuge, flame photometer (Zeiss), p1i meter, water distiller, blender, 
hot 	plate, two magnetic stirrers, deep freeze, oven, two refrigerators, water
 
bottles, compressor for air, dessicator. Additional facilities and faculty sup
port are available courtesy of our senior Egyptian collaborators:
 

1. 	Dr. A.A.E. Massoud, Chaiiran, Dept. Public Health and Industrial
 
Medicine, Faculty of Medicine, Ain Sharm University, Cairo.
 

2. 	Hekmat Aly, M.D., Chief, Nutrition Institute, Cairo, Egypt. 

3. 	D.H. Fleita, Chairman, Dept. Paterials Engineering and Physical
 
Sciences, The Arcrican University of Cairo.
 

4, 	M.A. Rifaat, Vice Dean for Postgraduate Studies and Research,
 
Chairman, Dept. Microbiology, Ain Shamrs ?edical School.
 

5, 	 E.M. Ekladious, Dept. Bacteriology, Faculty of Medicine, Cairo 
University.
 

6. 	 I. Nawar, Chairman, Dept. of Nutrition, Alexandria University 

7. 	 S.R. Porcos, Ilead, Fept. Nutrition and Food Science, National
 
Research Center, Cairo.
 

Only for the senior Ygyptlan co-1nvestgators have biographical sketches been attached. 

Since the gyptian rural health officers (M.D., and D.r.S ,) will need to be in
volved In the actual villa ye field studies, we will invite theIr participation before 
the grant begins. In Egypt each group of villages haa these halth officers attached 
and their v!tal participation will be obtained by Dr. 'ekmat si she has done with 
recent nutrition surveys and studies in Egypt. 
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Appendix Vi Project Administration 
I 

Project Direction and Administration. The Office of International Education and 
Research will provide fiscal an administrative support and oversight to this pro

gram in order to facilitate coordinating among participating administrative units 

of Purdue University and between Purdue University and the Agency for International 

Development, and governments and institutions of foreign countries in which the re

search will be conducttcd. After year 01 each participant will prepare a short pro

gress report, plan of research for the succeeding year and budget request. Then Dr. 

Watuon (principal investigator) will meet with Dr. Harrison (Food Intake - Univ. of 

Arizona), Dr. Hekinat and Gabr (Center's Research Directors in Egypt), Dr. McMurray 

(Disease and Immunlogy at Texas A&M), Dr. Ismail (Work Capacity at Purdue), 

University'u Title XII officer or his representative, Dr. Wachs (Cognitive Develop

ment at Purdue), and Dr. Jerome (Social Competence) to set goals, evaluate research, 

and genorally fine--tune the ongoing or new research. (If one of the committee cannot 

attend, written comments will be sent prior to the meeting). We will try to program
 

this 2-day planning, session to occur at the annual AIN meeting, National Pediatric 

meeting, etc. or in conjunction with a similar meeting for the education of the Egyptian 

team membersi a.,i well ag, to enhance data dissemination. This meeting will, of course, 

have to fit tfhe date and time constraints placed upon reports and budget by All) and 

the grant's Inititation date. Dr. Watson, having the responsibility for the overall 

scientific direction of the project, will make the final decisions on the budget with 

concurrence of the majority of the above research participants, will direct daily ad

ministrative ad budgeting portions of the Center's activities. However the multi

disciplinary nature will require regular Input as described above by a key IT.S. and 

Egyptian particlpant in a variety of areas. Both the multidisciplinary and binational 

natures of the project will be emphasized. Dr. William J. Darby (President of the 

Nutrition Foundation and author of "The State of Nutriton in the Arab Middle East"(1) 

has agreed to be the non-study consultant and advisor. His extensive nutrition 

experience in Egypt will be used either by a yearly review in writing of the progra

and at the planning session. 
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A ."DIX V i .1II :Ci .ti i v:;\liloruval for Study Plrotocol 

*: rur1~lu t'ni'' ":! ' . * 

to 11S-7 (3-21-7S))"DP 
OD
 

1. Activity or rrojc'. Egyptian Setting 

2. Idontifyinj ,u;:'ir: 

3. Funcdin- Agency: 

4. Responible 
 .. 
 Ron Watson/R. Smith 
5. Co:n."littfa Action: 
 General Approval
 
The Respnoncifle In-iii,. 
 . . :a. 
 ). n arrintod* 
 use hu'.tn subjc.cts in the abhoc,-t.tiu: ictivvit'v eo.lo'1.inq the pro,.rtated in the appliuat!on,. with tVj fC lrioni stil.r attc.:(i?) 

General approval is given for this program of studies.
It is understood that if this proposal is funded, each specific
study must be approved as the details of the study are available and prior to any data collection for each study.
 

It is underxo3 thr.t this 
 ,w]
ft!plo. . for this p:roject o.' r.'nund.:r che c. ci , ;n:d ' " i:,', l in cho 
foil,

al"licatirn. w.chrinqce.i in t:, or.-Otc'o1 c. - '. ,r:. L h in tl1c ,. .I
rcqui re z .', t. np rov l W 11l hx f,llo wd b ,. .-

A?> 
: ,r , 


lro.-o-urer. t'.h.ch wi']Lr'*Artr
tion Wit~h tha Rernon~iblo ,:.:,., '?I C',c A.'i:, e.',0. th..r:I~ ;lno.jtJCt tl.::,,CC1.:-.,. .r,:2.i 
ate recotr., rEf tie nL'tivity. It L,. !::rt"."-identificatl:i of h'ymn s.)icct; 

v I h'~t 1n-l, ".'.-I:.,n :,',t1 n is ai "i',, :?.privacy" and requiroas a cp'.rr. 
 : "int:n, n-.
 
Prior to initiation o~f acti-lit:ion,: 
 i, hirin aiihiictti, unlosu •;.:
fically, cxcn ])to:1, rror.2rly v'xnrut,.... iorcran,., cnso-t #,,.tut bI, ulttni,..! ,.

teach s.abject and./or tv p.vrs:ln I nnlq'J rctipiuizSble for h.a.i 
 acretainld on file by the Rapo 

O; nu<:h .
.;.ib.: !r'.iv1Jual "for:'ni,u.i
years after torstin-tion of tho p:cjuct. of t1rw.:x

Copioo of fficinujd infor..-d . ,
for high riv : project. must'bb filal w.0L1 t-io Co::i iitto* if uhcOctd hnpro. 

Additionol inform.,tio:) ,"lu.vI 
 cn tt,%rnonvi.,, relating tosubjects Aihiy b4 tho %'i4I,1' 1u:1.11gobtaibsrWd fro,'m inl',Idu:,l ,,:uhrl of ths Cu',iittOc c:calling the Aoaocjiat, Pr Ozfi,.-,, 
b7 

svaot 


D.R. |Irex.¢n, Comittoo (hair,,,in 

S.,*- ,.,
PX.L .. J Ammm w~ u 3'. ;. ,, ,,
,S"P, ., r i,, - me'. 
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TITLE XII NUTRITION (Tentative b jglt - 22 Jo 1980) 

Year 1 Year 2 

Purdue Portion Person 
Months 

1/1/80-12/31/80
AID Purdue

Funding Support 

1/1/81-12/31/81
AID Purdue

Funding Support 

A. Senior Personnel 
1. P.I./P.D., R. Watson 
2. Co P.I./P.D., A. H. Ismail 
3. A. Kirksey
4. T. Wachs 

6 
2.4 
1 
2.4 

$14,950 
8,200 
3,270
6,616 

$16,202 
4,390 
3,500
7,076 

$ 4,390 

SUBTOTAL 33,036 31,168 4,390 

B. Faculty and Other Senior Assoc. 
I. Assistant Project Coordinator 
2. V. Anderson 
3. G. ,-cCabe 
4. L. Weaver 
5. D. R. Sniith 
6. P. Loverde 
7. S. M. Gaafar 
8. D. Woodruff 
9. i. S. Ragheb 
10. J. Knight 
11. G. Salvendy 
12. V. Liu 
13. D. Morre 
14. R. Maher 
15. . Abernathy 
16. J. Story 
17. 0. Ottinger 
IS. A. Fogel 
19. M. Fristoe 
20. L. Lloyd 
21. ". Whittemore 
22. 5. Cooper 
23. J. Waddell 

6/12 
.6 

2.4 
.6 

1.2 
1.2 

.6 

.6 (Year 2) 

.6 (Year 2) 
1.2 
.6 

2.4 
2.4 
2.4 

.6 
1.2 (Year 2) 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
.6 

9,300 

2,330 

1,320 

4,860 

2,428 
1,248 
1,495 

$ 1,911 
5,542 

778 
3,655 

1,895 

1,320 
2,184 

4,660 
4,176 
2,090 

2,428 
1,248 
1,495 
3,850 
1,885 
3,053 
1,697 

20,000 

2,495 

1,413 

5,200 

2,598 
1,335 
1,600 

$ 2,046 
5,932 
833 

4,045 

2,028 
1,482 
1,246 
1,413 
2,339 

4,986 
4,466 
2,235 
3,320 
2,598 
1,335 
1,600 
4,120 
2,020 
3,268 
1,817 

SUBTOTAL 22,981 43,864 34,641 53,129 
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Year I Year 2 0 
1/1/80-12/31/80 I/l/81-12/311 

Person AID Purdue AID Purdue 
Purdue Portion 	 Months Funding Support Funding_ Support
 

C. Other Personnel 
1. (2) Postdoctoral Assoc. (Hoffer,Petro) 14.4 $13,215 	 $14,140
 
2. (3) Graduate Students 21 15,000 	 15,210
 
3. (1) Clerical 	 12 7,000 7,490
 
4. 	(1) Technician 9.6 8,000 8,560
 

TOTAL SALARIES & WAGES 99,232 43,864 111,209 57,519
 

D. 	 Fringe Benefits 19,444 9,482 22,665 12,432 

Sr'4aterials and Supplies 25,750 29,100 

Travel 	 500 500.Doistic 

5. Foreign Travel 	 38,400 50,600
 
Year 1--16 Round Trips, Egypt
 
Year 2--17 Round Trips, Egypt
 

H. Co-Vuter Services 	 1,000 4,000 

I. All 	Other Direct Cost 
1. Subcontract with cooperating institution 2,400 	 12,400 
2. Overseas allowances 	 26,500
 

J. TOTAL DIRECT COSTS 	 $186,726 $53,346 $256,974 $69,951
 

K. Indirect Costs 
1. Off 	Campus 4,139 8,900
 
2. On Carus 	 62,593 30,529 63,481 40,033 

L. TOTAL DIRECT & INDIRECT COSTS (Purdue) 	 $253,458 $83,875 $329,355 $109,986
 

M. 	TOTAL DIRECT & INDIRECT COSTS (Univ. of Arizona) 31,570 10,523 25,100 8,367
 

SUBTOTAL $285,028 -$94;398 $35445 $118,353
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' PC: , ?7 ;JECT 14 EGYPT 	 Year 1 Year 2 
AID 	 AID
 

Funding 	 Funding
 

I. 	General Project Coordination and Operation
 

A. Office soace rental 	 $3500 $4200 
(S350/ro. x 10 ronths)
 

Yr 2 - 12 nonths
 

B. Laboratory research space rental, 1,100 sq. ft. at $5000 	 $6000 
($500/no. 	 x 10 months)
 
Yr 2 - 12 months
 

C. Apartrent rental for Purdue staff 	 $6000 $12000 
(51009,-/o. 	x 6 months)
 

Yr 2 - 12 months
 

D. Office personnel
 

1. 	Pruoect Director 2400 4800 
0 Dr. 1abr and/or Dr. HekMt 
S;400/ro. 
Yr. (1 - 6 months
 
Yr. 2) - 12 months
 

2. Administrative Assistant 	 1200 2400 
$200/mo. 
Yr. (1) - 6 months
 
Yr. (2) - 12 months
 

3. Office Secretary 	 1200 2400 
$200/mo. 
Yr. (1) - 6 months
 
Yr. (2) - 12 months
 

Subtotal Office Personnel -14800 	 W600 
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Year 1 
AID 
Funding 

Year 2 
AID 
Funding 

E. Office Equipment 
I. Four k4) desks 
2. Tw, (2) tables 
3. File Cabinets 
4. Electric typewriter
5. Manual typewriter 
6. Copy r.achine 
7. Three (3) calculators 
8. Power supply - generator 

Subtotal Office Equipment 

$1600 
500 
300 
900 

1200 
3000 

$7500 

200 

200 
2500 

$2900 

F. Office supplies 

Subtotal I 

$ 

$32,800 

$7000 

$41,700 

II. Research Equipment 

1 

A. Four (4) wheel drive van/vehicle 
one each year - equipped with: 

1%1. air conditioner 
2. swall refrigerator
3. small freezer unit 
4. power supply - generator 
5. portable chairs/tables 
6. rxldifying van for research usage 
7. shipping costs 

Subtotal van 

$12,000 

500 

500 
500 

1000 
600 

1000 
2000 

$18,100 

$13,000 

500 

500 
500 

1200 
600 
1000 
2500 

$19,800 

B. Automobile for project use $8000 

C. Laboratory equipment
1. power supply 
2. refrigerators - Yr. (1) - 1 

Yr. (2) - 2
3. freezers - I per year 
4. microscope 

2000 
1000 

2500 
1800 

2000 

2500 
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Year 	1 
 Year 2
 
AID 
 AID
Funding 	 Fund ,ng
 

B. 	continued
 
5. 	 incubator 1200
 
6. 	heater/stirrer 
 150
7. 	pH neter 7008. 	 caliphers. scales etc. for nutr. assess. 1200 
4. 	M.A.L.h. unit 1400 
IC. 	bench r-del centrifugc1 
 400

11. 	 wori-output equipment 
 17,055 

,see 	 attachent I A) 
12. 	 ccgnitive/sensory equipnent 450 	 20,500(see attachrc-nt I B) 

Sjbtotal lab equipevent $16,850 $42,055 

C. 	 Shipping costs 'or research equipment
and 	autonobi le 4300 12,500
 

Subtotal research equipment $39,250 
 $82,355
 

III. 	 Research personnel 

A Two grad assistants for data processing 1200 
 2400 
SIM/Oi 	o. each - 6 mos. Yr. (1) 

3. 	Drivers for van 600 
 2400
 
$1r?!no. each - 2 in Yr. (2) 

C. 	Nurses - Yr. () -2. Yr. (2) 3- 2400 
 7200
 
S200/M. each
 

D. 	Three (3) lab technicians 
 3600 
 7200
 
SZ/ 2I. each 

E. 	TwD, () post-doctoral students 1800 3600 

SlDfo. each (nutrition and cognitive-social Coqmt.areas) 

F. 	Student assistants - Yr. (1) - 2. Yr. (2) 
- 5 	 s0 
 2500
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Year 1 	 Year 2 
AID AID
 
Funding Funding
 

iil. continued
 

G. 	 Consulting physicians $4000 $8000 
40" on project 

H. 	Consulting dentists 1600 3200 
201 on project 

I. 	 Consulting psychologist 8000 
501 on project - Yr. (2) 

J. 	 Consultants - Ph.D. level 9600 19,200 
$1200 each
 

K. 	Interviewers $10O)/Yr. x 4 200 4000
 

Subtotal Research Personnel 	 $27,300 $67,700 

IV. Supplies and Expenses 	 $21,000 $50,000
 

V. 	Gas, maintenance, repair insurance on project vehicles $7500 $25,000 

VI. Travel to U.S. for Egyptian Research Personnel
 

A. 	Air fares
 
$7200 	 $11,20O
1. 	Six (6) in Yr. I 

Eight (8) in Yr. 2 
101800 16,8002. 	Per Diem 


6 x 30 days x $60/di
 
8 x 30 days x $70/d_
 

$28,000Subtotal Travel 	 $18,000 

VII. Total Project Costs in Egyp' 	 $145,850 $294,755 



I 

TENT AT7VE BUDGET
 
FOOD INTAKE - GRiT.. I.EASUREMENTS
 

UNIVERSITY OF ARIZONA
 

YEAR I 

AID MATCH 


Personnel
 
G. Harrison 25% (senior personnel) $ 5,000 2,500 

Grad. Assistant 100% 10 000 

Secretary 5W. 2.000 

Investigators
 

W. Stini 5w 	 2,000
 
C. Weber 55 	 1,878
 

SUBTOTAL 	 $17,000 $6,378 


II. Fringe Benefits 	 2,890 1,084 


III. 	 Other Direct Costs
 
Statistical consultation 1,500 

Office S&E/comm. 1,000 


V. Total Direct Costs 	 $22,390 rf,462 


V. Indirect 	 $ 9,180 $3,061 


VI. Grand 	Total $31,570 $10,523 


AID 
YEAR 2 

MATCH 

$ 3,240 
10,800 
2,160 

3,240 

$16,200 

2,754 

$5,070 

862 

1,500 
1,000 

$7iT-,4 - $5,3 

$ 3,646 $2,435 

$23,100 V,367 



AID Matching AID Matching
OVERALL NUTRITION PROJECT Funding Support Funding Support
 

I. On-caMpus/Purdue Portion $253,458 $83,895 $329,355 $109,986 

II. On-campus/Arizona Portion 31,570 10,523 25,100 8,387 

Ill. Off campus/Egyptian Portion 145,850 294,155 
TOTAL* $430,878 $94,398 $648,610 $118,353
 

*These are unofficial budgets to be used for Informational purposes only. 
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TENTATIVE BUDGET FIGURES FOR YEARS 3-5 

Year 

AID 

3 

PURDUE 

Year 4 

AID PURDUE 

Year 5 

AID PURDUE 

Years 3 - 5 

TOTAL TOTAL 
AID PURDUE 

I. On.-Camius 
Support 

480,600 160.200 514,200 171,400 550,200 183,400 $1545,OO $515,000 

2. Off- Caxq)us 
Egyptian 
Support 

300,000 321,000 343,500 964,500 

3. Total $780,600 $160,200 $835,200 $171,400 $893,700 $183,400 12,509,500 $515,000 



1 

ATTACHMENT 1A
 

EQUIPMENT FOR WORK-OUTPUT PORTION OF PROJECT
 
Year 2
 

CAPITAL EQUIPMENT
 

Quantity 
 Description 

Price
 

Model 16-50 Cardio-Exercise Treadmill; 1-7 MPH,

0-2501 Electric Elevation; 115 Volt, single phase, 60 Hertz $ 3,250.00
 

1 Model 621-8-1 Exercise ECG Monitoring System includingOscilloscope, ECG Recorder, and ECG Esolation and Amplifier System inone unit, single lead 3,165.00 
1 Model 4666 Handrail Mounted Emergency off switch 65.00 
1 Model 644 Automatic Program Control 115 Volts, 60 Hertz 1,385.00 
2 Mode' 5211 Additional Program Card for Model 644 @ $145.00 290.00 

Model #149148 LB-2 Medical Gas Analyzer (C02) 
Model #47592 OM-11 OM-1 Oxygen Analyzer (02) 

5,000.00 

3 900.00$ 8900.0 

$ 8,155.00
 

Grand Total .......
 

645
 

http:8,155.00
http:3,250.00


ATTACHMENT 1B 

EQUIPMENT FOR COGNITIVE AND SENSORY CAPACITY 

Year 1 Year 2 Total 

1. Camera/Recorders 
One InYear (1)
Three in Year (2) 

2. Data mytes 

3. Troca unit and 
visual reinforcer 

4. Audiometer 

5. Calibration equip-
ment 

6. Electro acoustical 
device 

7. Video-time 

generator 

1100 

1650 

1750 

3300 

6200 

6000 

4000 

1000 

4400 

6200 

1650 

6000 

4000 

1000 

1750 

$4500 $20500 $25000
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Joint University of Arizona/University of Kansas budget
 

Due to the incomplete nature of the Purdue/Arizona/Kansas budget,
 

the Planning Contractor calculated an addition to the Purdue submission
 
to proceed in the Egyptian location
which should allow the work 

as the merged project directed by the Steering Group. This budget 

estimate and needs to be negotiated as a firstis of necessity an 
priority of the managtement institution. 

years is the largestThe Purdue budget for the first three of 
studies outside thethe three institutions. Purdue has special 

are adding significantly to the totalprobable core design which 
cost in years 2 and 3. The expense of these studies may need to 

be reduced so that more thorough nutritional status/food intake 
would beand social competence studies could be undertaken which 


California proposals.
morecomparable with the Connecticut and 
Table I is a summary of the Planning Contractor's estimate 

of the Arizona/Kansas budget. Correspondence from Watson, Harrison, 

and Jerome is attached concerning the Arizona and Knasas budgets. 
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TABLE 1 
Tentative Budget


University of Arizona and University of Kansas
 

Personnel 
G. Harrison (25) 

Grad. Assistant (100%) 

Investigators
 

W. Stini (5%/10,) 
C. Weber (S%/0) 


N. Jer~e= (25.) 

R. fPassanein (25%) 

Nutr knthroplogist (75-%) 

Secrt-,ary (50%) 
Clerk (50'.) 

Programmer (0/50%) 

Fringe (18'.) 

Office s/e, commications 


TOTAL DIRECT COSTS 


Indirect Costs (approx.) 

TOTAL 

Year 
5000 

10000 

One 
Cost 
Sharing 
2500 

Year Two 
3300 

10800 

Cost 
Sharing 
3300 

2000 4400 
1878 

7170 
2000 

3585 
1000 

7670 
2140 

3835 
1070 

12000 13200 
6000 6600 
2000 2200 

6000 

8000 2000 9300 2300 

2000 2200 

54170 12963 63410 14905 

16830 4037 19590 5095 

71000 17000 83000 .20000 



UN K ERSITYYDEPARTMENT OF FOODS AND NUTRITION 

25 January 1980 

Dr. Doris Calloway
 
Dept. of Nutritional Studies
 
Univ. of California
 
Berkeley, CA 94720
 

Dear Doris:
 

Enclosed are our suggested budget changes for the Egypt/Purdue project
 
as part of the program with USAID on "Intake and Function". We have not
 
changed the Egyptian portion of the budget, except as suggested by Dr.
 
Harrison and Dr. Hekmat in California. These include post-doctoral fel
lows In Egypt for Anthropology and Nutrition work. The bottom line of
 
the work done In Egypt was not changed. This means that people to do
 
nutrition and social competence measurements will be under the direction
 
of Dr. Harrison and Or. Jerore and Or. Wachs and were previously budgeted.
 

We did try to strengthen the U.S. portion of the grant as you requested.
 
Since we reduced the input by several Purdue investigators on nutrition
 
and, immunology and disease, we were able to reduce the Purdue request.
 
Therefore this reductinn was used for stren(Ithening the grant and work 
in nutrition, food intake and qrowlh by the people in Arizona. It was
 
not possible to incorporate their efforts without exppnding our overall
 
request (sev attached paqe). Dr. Harrison and I felt she needed even a
 
little more support for research assistance in Arizona, which I did not
 
ask for, so that our overall request was not greatly increased (as you
 
requested In December 1979).
 

I have not received enough inforinatlon from Dr. Jerome (no costsharing,
 
overhead) to send in trengthening requests for increasing effort in social
 
competence. We designed the work in this arca. I feel for year 01 it
 
should not exceed $.500 and In year 02, $16,000. When I get the necessary
 
facts I will get them to you, hopefuilly in time. I was not allowed to put
 
on this estimated need onto our request, but this letter makes you aware
 
of it.
 

I rearranged Purdue's budget so that foreign travel is set aside for food
 
intake-social competence people. I increased our domestic travel for
 

Z Wet tafayette. Indiana 47W? 

'II! 



Dr. Doris Calloway 
25 January 1980
 
page 2
 

correlation. I also added some funds for a U.S. scientist like Dr. Wood
 
for year 01 in Egypt. It has been very difficult to keep a modest request

with many people in it to only a modest increase in budget for strengthen
ing.
 

Ronald R. Watson, Ph.D.
 
Associate Professor of 
Nutrition & Imunology
 

RRW:cm
 

Enclosure
 



ARTMENT OF FOOD; AND NUTRITIONUN\/IWTDE 
January 10, 1980
 

Dr. Gail Harrison
 
Dept. of Family & Community Medicine
 

The University of Arizona
 

Tucson, A? 85724
 

Dear Gall:
 

Then I will type
 
I received your materials and will finish 

editing them. 


I will call if there appears to be any 
major area which needs discussion
 

them. 

As soon as Ted WLchs finishes writing the 

social competence in
 
at this point. 

youth and adults from Norge's material, 

I will send her a copy for similar review
 

I looked over your budget and it is "bare-bones".
 (hopefully early next week). 

I am 	trying to keep the budget supplement 

for the added
 
The whole grant is that! 


expertise in level with what might be acceptable 
to Dr. Calloway for presentation
 

Some of the funds you requested
 
to USAID 	and still moderately reflect your 

needs. 


can come 	from cutting back Purdue's efforts 
in nutrition in the project (elimination
 

of Dr. Abernathy's participation and reduction 
of Dr. Kirksey's vith concomldttant
 

Dr. Kirksey would not direct the food intake 
portion, but you
 

salary decreases). 

There is very little of this that I can do and still maintain our 

effort.
 
would. 


As we discussed in California, we are doing 
as much as possible via training
 

Thus, the
 
Egyptians in Egypt and conducting assays, data analysis, 

etc. there. 


research associate in nutrition (H.D. or 
Ph.D.) you requested, should work in
 

This person would work closely with you and 
Dr. Hekmat on
 

Cairo not Arizona. 

This can 	be readily done with you, Dr. Hekat 

and
 
the diet 	intake-growth data. 
 Last 	month in California, you indicated
 
Dr. Jerome interacting and training him/her. 


that your salary, a part-time technician 
and a full-time graduate research assistant
 

possible 	to get out of our current
 
would be 	needed in Tucson. I agreed to that as 


However, adding a research associate nnw 
in the USA voiuld raise the
 

budget. 
 more 	difficult to
 
budgetary supplement too much (raise by $27,000) 

and make it 


get funds for Dr. Jeronia's social competence 
work via a supplementary request.
 

You will see that there are 14 man months of total pout-doctoral effort in the US,
 

primarily for some biochemical and nutritional 
assays which appear initially very
 

That was 	to cost about $14,000-15,000/year 
with post

difficult to do in Cairo. I have heard nothing
 
doctoral level overhead and it needs to 

stay in the budget. 


from Dr. Hopkins, so I will call him tomrrow 
about the pilot uineral assays.
 

I am 	looking forward to a good collaboration.
 

Ronald R. Watson, Ph.D.
 
Associate Professor of luounology
 

and Nutrition
 
cc: 	 Dr. Smith 


Dr. Calloway
 
WI Lafayette, Ind4na 47WDr. Abernathy 
(317) 494-8647
* Mis Sallem 
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lTHE UNIVERSITY OF ARIZONA 

HEALTH SCIENCES CENTER
 
TUCSON, ARIZONA 85724
 

COLLEGE OF MEDICINE 

DEPARTMENT OF FAMILY AND COMMUNITY M5ICINE (602) 882.6244 

January 7, 1980
 

Ronald Watson
 
Dept. of Food and Nutrition
 
Purdue University
 
West Lafayette, Indiana 47907
 

Dear Ron, 

Please excuse the poor typing and hand scrawls on the enclosed; it has 
been done at home, in the interests of time, and I won't take time for 
retyping. 

I have essentially cut and pasted, adding parts of our proposal into yours
 
and removing where possible references to particular individuals in Egypt
 

or elsewhere. I hope it makes sense. I have not duplicated what Norge
 
sent you, but rather Just noted where it should be.
 

The face sheet should list as investigators you, me, Norge, and Dr. Cabr.
 
Other investiga,ors, (Hassanein at Kansas, Stini and Weber at Arizona,
 
Heakmat and your Purdue people) should.I think,be listed on a separate
 

sheet ,if necessary.
 

The budget I enclose is informal, as we discussed. It is really bare bones,
 
if Arizona is to assume responsibility for the aspects we discussed (care
ful growth data as part of reproductive, disease and nutritional status
 
sections, and analysis of same; integration of dietary with other data; and
 
seleeted aspects of the disease and n ritional status aspects). I have
 
chown cost-sharing, which comes out to slightly more than the required 1/4.
 
I have not included funds for travel, other than to specify an estimate of
 
need. Nor have I estimated indirect$ costs. The University of Arizona
 
usually gets 43% for on-campus functions from government agencies, for
 

everything except capital expenditures. The list of field equipment en
closed is of course for the Egyptian side, but includes some items not in
 
your original budget which I thought you might not think of.
 

Please note, I havo not included any of the Texas Tech work, with Dr. Hopkins. 
His request was minimal, essentially for some laboratory equipment and tech
nician salary; my assumption in that Dr. Liu and Dr. Hopkins are working 
out thin aupect together and you can incorporate it better directly with Dr. 
Liu than with me acting as intermediary. 

I have also not made any effort to incorporate Norge's budget, since you 
have it &vp.Irately. 

Also, rtgarding budget, I want to reiterate my conviction that a tull-tiri, 
or almost full-time ntatiitliciat with epidemfologic e>,pr tPni . lief e'et' 

to the project. Titin ideally uhoul'l be scoieone either In Calruitr r 

Purdut,; pleau,, do find a way to budgct for it. OI way to I It 
be to centralire data processing at Kanhai, with His. Hafnijan,,ln relpunj I Ic 
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Ronald Watson
 
Page 2
 
January 7, 1980
 

under Norge's direction; she is certainly qualified and it might 
be worth 

exploring by phone ,;Ith Norge. 

TLere are gaps in what's here, re: the proposal of course, based on not
 

having the materials from the Berkeley meeting.
 

I'll 	be in town all along the
 Call me if you need to as it goes along. 

Home number is 602-326-3190.
next 	few weeks. 


All the best,
 

ICYG. Harrison, Ph.D.
 
Assistant Professor
 

MedicineDepartment of Family & Community 
and Pediatrics
 

GGH: ka g 

cc: 	 Norge Jerome
 
Doris Calloway
 

i, . 



Minimal Budget
 
University of Arizona
 
Year 01
 

Cost-

Personnel from AID sharing
 

Co-Investigator (G. Harrison) 251 time 9 5000 2500
 
Research Associate (PhD or MD) 100f time 22000
 
Research Assistant 50% tine 5000
 
Secretary S0 time 2000 .2000
 

Investigator (W. Stini) 5f time 2000 
Investigator (C. Weber) 5% time 2000 

834,ooo 1500
 

Fringe benefits A 17% 	 5780 t V.y 

q9 y5"I 

SU3TOTAL 	PERSONNEL 39.780
 

comoutor ,.,r'o,,s 1500 500 

Offrie suppllic. R(nt:e, xerox, 
telephone, te1 31aph 1000 300 

GRAND TOTAL 	 42,280 /0,,7 "
 

Traveli 	 Please plan two round trips to Fgyptian field site in
 
the first year, and three domestic planning meetings
 
for Watson, Jerome & Harrison (at Purdue. Arizona
 
or Kansan).
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Year'0_2 

Drop G. Harrison 'ime to 20%
 
Increase W.Stini time to 10%
 
Increase all personnel salaries & wages by 89
 
Plan two trips to Egyptian field site and two domestlo q
 

planning meetings
 

Year 03
 

Increase all personnel by 8( 
Increase statistical consultation & serviceR to S2000 

from AID and 91000 cost-share 
Plan one trip to Egyptian field site and two domestic
 

planning meetings
 



ANTHROPIMETRIC EQULDMENT NEEDED 

Scales  3 portable beam balances 4 8400 
3 pediatric scales 3 1300 

Skinfold calipers- 5 4 131110 
Fiberglass tapes - 10 -1$10 
Infant measuring boards 
(5 to be made for project 4 350) 

$S1200 
900 
700 
100 

250 

EQUIPMENT FOR FOJOD INTAKE STIDIES 

Dietetic scales - 20 0 $30 
Standard weights and measures 

600 
400 

OTHER FIUlD EQUIPMENT NEEDED 

Clipboards. notebooks, pens, m1so. 
toys, balloons, etc. 
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PURDUE
 
UNI UOITY DEPARTMENT OF FOODS AND NUTRITION 

January 10, 1980
 

Dr. Norge Jerome
 
Dept. Community Health
 
University Kansas Medical Center
 
Rainbow Blvd. at 39th
 
Kansas City, KS 66103 

Dear Norge:
 

Let me reconfirm what Dr. Smith (for Purdue), Dr. Wachs (for the Cognitive
our hour long phone conversation
Social Competence people) and I said in 


Monday. We have a strong interest and hope that you will develop tests for
 

study youth and adult social competence, and
the Egyptian setting as well as 

the interaction of diet with it. Dr. Wachs, as agreed, is writing up that
 

He is using the materials
portion of the application to send to Dr. Calloway. 


that you sent to me plus his own ideas as the revised grant is due by
 

January 15, 1980 to Dr. Calloway. Gail Harrison told me yesterday that she
 

had sent her suggestions already which I expect to receive later this week.
 

am glad that you appreciate that this sort of a grant and undertaking requires
I 

sacrifice and a concer.ted effort at communication and team effort.
 some 


Nevertheless, there can be only one chief (principal investigator) and I will
 
As described in the first application
continue to function in that capacity. 


costs)

we will meet once a year (preferably at a national meeting to cut travel 


to evaluate progress and revise funding and goals (internally). As described
 

in the first Purdue application this group will involve each section chief and
 
revision will
several Egyptian co-investigators. Where necessary this internal 


someone cannot attend. Hence you would be involved in our

be done by mail when 


the section chief for the Social
ongoing research and budget efforts as 

Competence research.
 

The mandate from the reviewers was to strengthen the Purdue proposal in several
 

take interested people from the Kansas/
areas. The option of choice was to 


Arizona proposal although we could go elsewhere at Purdue and other campuses for
 

to take over the US input into the
the needed expertise. I have asked Gail 

To budget Gall's salary it meant
nutrition studies relating to food intake. 


that Dr. Kirksey reduced her effort and Dr. Abernathy withdrew his effort, salary
 

support and most of Dr. Ktrksey's salary. Gall's time and expertise will involve
 

working with Dr. Hekmat who must closely supervise and do most of the nutrition
 

field wirk. Gail will surely be very important In seeing that the best
 

techniques are used dealing with diet history problems (beyond what can be done
 

"A Weil tofayett,, Indiana 47%? 
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Dr. Norge Jerome
 
January 10, 1980
 
Page 2
 

in Egypt) and quality control. Our emphasis is to do the majority of the work,
 
training, etc. in Egypt (both from a cost point of view and from the development
 
aspects for local Egyptian scientists). I will be writing her to say that the
 
Egyptian budget will be increased to have an Egyptian Ph.D. or M.D. research
 
associate work with her full-time. She may need to then increase her US
 
technician's effort some; but we must do as much as possible in Egypt where
 
our expertise will benefit the local nutritionists.
 

This is the philosophy of Dr. Wachs and the seven senior US scientists that are 
working with him on the Cognitive Development measures and studies. The first 
year they will spend about 16 months of effort on the project, modifying assays, 
interactions interacting with Egyptian colleagues and beginning pilot studies 
done in Egypt by Egyptians. Thus their LIS expenses are four trips to Egypt, 
about $15,"00.00 in salary support by US AID (Primarily summer salary for people 
with nine month appointments) and $19,000.00 of effort by them paid from Purdue 
University funds. The US portion is similar in year 02 with about a 150% increase in 
the Egyptian efforts. Dr. Calloway in California last month strongly suggested 
that if any project raised its budget significantly it would make it difficult 
for her to present in February, even realizing the changes wrought by OPEC on 
travel and Inflation on salaries. You may not have been fully aware of these 
sort of realities and philosophies when you wrote on 28 December 1979. I now 
need your help in bringing your needs for Social Competence research in line with 
the philosophy of our plan and the budget realities. For example, the second 
year budget for salaries of about $66,000 for Kansas people you suggested with 
an overhead like Purdue's of 65% translates into more than $100,000. It would 
have to be taken from other portions of the grant or requested as a budget 
supplement. Elimination of Dr. Wachs and company, for example, would provide 
only about $28,000 of that amount and would greviously weaken the grant, especially 
as the Work Output studies and the Disease-Immunology ones would have to be 
removed also. Well, I think that you see the problem. Please help us to involve 
your expertise and strengthen the grant in a fundable fashion. We need to 
emphasize training and work by Egyptian colleagues; that isthe main object of 
the effort. 

The Connecticut and California projects envision the major efforts in Social
 
Competence to occur in the middle and end of the research five years. This 
would mean that you would need to go to Egypt and need to spend a month or so of 
your time on the project, develop an initial pilot study. Then In year two see if 
the tests can be modified for the Egyptian environment working with an Egyptian 
psychologist or anthropologist supported by grant in Eglypt who would do much 
of the work and benefit from your expertise. Inyear two this effort would 
probably have to double. In subsequent years it would further increase where 
it is easier to ask for supplements and revise our budgets based upon the
 
experience of the first and second year. 

I would think that we need to have a pretty sizebtle item for phon, cll, and 
incidental office expenses for you and Gail. Trips to Pijrdue cuuld t.' mde as 
you go or return from Egypt. (There Is only orie dorwstl trl2j;., t , In the 
grant per year. ) To change 0hat. I w'1l aJ,. 1u th,. ,p t l, I :J,. of the 
request for two US trips for yJu and and Gail to Purdai , but ' wn 't rtduce 

( .)H
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Dr. Norge Jerome
 
January 10, 1980 
Page 	3
 

trips to Egypt for work for that purpose. We are going to get extra help here
 

for data analysis, as the majority of US personnel would have a more ready
 

access to the statisticians. As much as possible will be done in Egypt,
 

particularly in year 02 there are eight technicians (interviewers), several
 

psychological consultants (Ph.D.) and an anthropologist in Egypt, computer
 

facilities, transportation, etc. budgeted for already to work on Cognitive
 
and Social Competence parts of the grant.
 

I recognize the difficulties of adding to an existing program and appreciate
 

your coming to Purdue this fall and your other efforts. Look over your budget
 

again. Please Include cost-sharing amounts (25% of total), what effort on the
 

project will be by the University of Kansas. Also Include In the figures your
 
as the
university's current overhead. Please recognize that Purdue as well 


California and Connecticut proposals discussed Social Competence, but none gave 

it the importance of Cognitive Developmnent, Disease, or Nutrition parts of the 

studies. Also the actual experimentation in Social Competence will be a final 

group decision where you will be representing the team with similar people from 

Mexico, California, Egypt, etc. I would suggest, therefore, that your budget 
for year 02 be less than that of the eight professional people at Purdue and 
the one at the University of South Dakota In the Cognitive Development part
 

of the program. The total funds (excluding those spent in Egypt and travel) for the
 

Cognitive part are about $21,000 Including overhead. Call as well as send me as
 
I can 	figure how
 soon 	as possible your suggestions for this budget breakdown so 


to reduce other programs and expenses In the USA without drastically weakening
 

the program. Please continue to help us make the team work and function.
 

want 	to make ita good and scientifically useful
I appreciate your position and 

collaboration. I have had a very similar experience in Colombia these past six
 

years working on a Tulane University funded NIH project. Itwas very productive
 

scientifically and I hope that this one can be even more so.
 

area 	of
To summarize, we want and need your assistance on the project In the 

to reflect this. We will urge
Social Competence. Please revise your budget 

Dr. Calloway to request a significant budget increment to assure and increase 

your involvement in the project inyears 2-5. 

Si c%& 

Ronald R. Watson, Ph.D.
 
Associate Professor of Nutrition
 
and Immunology
 

cc: 	 Or. Smith 
Or. Calloway 
Or. Abernathy 
Azza Sallem 

She will get
P.S.-	 Ms. Azza Sallem has participated In the project development. 


her Ph.D. in anthropology soon at Purdue. As she continues to be interested
 

In doinq research in Egypt when she returns, I expect she will write to you
 
the ftrit two week. In February 1980. Can ,,non. I will be In Cairo I expect 

you (IetA I f ,(r,t Cf ' lnt I '%t v u woold 1Ie to col liboratr with there and 

r , I will v i,It the ,clil %(lffncC In,,tltite to loOk for pro .prCtivr candidates 



THE UNIVERSITY OF KANSAS MEDICAL CENTER
 

COLLEGE OF HEALTH SCIENCES AND HOSPITAL
 
RAINBON BOULIVARD AT JT1 e KANSAS CITY, KANSAS 66101 

SCHOOL O MUDMCINt 
SCHOOL OF NU MNGO* 

DIPARYMgNT Of COMMUNITy HtALTH 
$60-N 73re 

SCHOOL Of ALLICO HEALT4. 
UNYVEASITY HOP47AL 

December 28, 1979
 

Dr. Ronald Watson
 
Director of Purdue/Arizona/Kansas/Egypt Project
 
Associate Professor Nutrition-Immunology
 
Purdue University
 
Lafayette, Indiana 47907
 

Dear Ron,
 

As ouqgested by Gall Harrison after the planning meeting in Berkley a few
 
days ago, I am sending you the University of Kansas' contribution to the
 
Purdue/Arizona/Kansas-Egypt project. My understanding of the conversation
 
with Gail is that since I was not present at the Berkley meeting to meet
 
face-to-face with you and with her to work out a strategy for integrating
 
the strengths of the two proposals as Dr. Calloway had suggested, I should
 
do the best that I ca working independently. As we had concluded earlier,
 
thib is the least desirable procedure for integratinq two proposals but
 
I'll give it a qood shot.
 

In my July 17, 1979 letter to you, I had described the original division
 
of labor in the development of the Arizona/Kansas-Caribbean project. This 
should he referred to again along with the Rerkley report showing the 
relative strengths of the two proposals. Kanas will continue to accept 
responsibility for the areas in which it has demonstrated strength i.e. (1) 
dietary intake (2) design and data analysis (3) social competence (adults). 
Materials pertaininq to these three areas are attached for inclusion in
 
the integrative process. Naturally, these will be modified to accomodate
 
the Egyptian site arid resources.
 

I have also enclosed a budget for personnel and some materials. It does
 
not include travel costs to and in Egypt, Purdue, Arizona and Berkleyl
 
pleue complete this item for me, However, I have indicated what I believe
 
to be the minimum for accomplishing the objectives of the project. I am
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paqe 2
 

Dr. Ronald Watson
 
Purdue University
 

that you would wish to confer with me by telephone 
on the budget for
 

sure 

travel, overhead and other institutional commitments 

before submitting the
 

I can be reached at the office (913-588-7357) during the day
proposal. 

and at home (913-268-3838) at night.
 

My wishes for a productive 1980.
 

Sierely,
 

Norge W'. Jerome, Ph.D.
 

Professo
 

NWJ: mn
 

cc: 	Gail G. Harrison
 
Doris It.Calloway
 
Ruth S. Hassanein
 
Bernard Keele, Director, Research AdministratiOn,
 

University of Kansas
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BUDGET - UNIVERSITY OF KANSAS 

YEAR 1 

Senior Personnel 

Norge W. Jerome, Ph.D. 3 man months/year $ 10,750.00 
Ruth S. IHassanein, MSII 1.5 man months/year 3,000.00 

Other Personnel 

Research Assistant - Nutritional Anthropologist 
12 man months/year 16,000.00 

Secretary 6 man months/year 6,000.00 

Total Salaries and Wdqes $ 35,750.00 

rrinqe Benefits (18% of salaries 6,435.00 
and wages) 

TOTAL $ 42,185.00 

Supplies: Office, Cassettes, film, reproduction $ 2,000.00 

Telephon-e and Teleqrams 600.00 

Postaqe 200.00 

TOTAL $ ;,e0o.00 

GRAND TOTAL $ 44,985.00 

Travel Please include in integrated budqet:
 

I trip to Egypt ian field aito each year 

2 tripR to Puriur University each year for Senior personnel 

I trip to program meeting each year 
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BUDGET - UNIVERSITY OF KANSAS
 

YEAR 2
 

Senior Personnel 

Norge W. Jerome, Ph.D. 3 man montho/year $ 11,503.00 

Ruth S. Hassanein, ?SPH 1.2 man months/year 3,210.00 

Other Personnel 

Research Assistant - Scientific Computer Programmer 
17,120.00
12 man months/year 


Nutritional Anthropologist
Research Assistant 
17,120.00
12 maii months,'ynar 


6,420.00
6 man months/year
Secretary 


$ 55,373.00
TOTAL Salaries and Wages 


Fringe Benefits 9,967.00
 

$ 65,340.00
TOTAL* 


2,000.O0

Supplies 


700.00
 
Telephone and Telegrams 


200.00
 
Postage 


$ 2,900.00
TOTAL* 


$ 68,240.00
GRAND TOTAL 


*Add 7% per year for years 3,4 and 5.
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BUDGET JUSTIFICATION
 

Senior Personnel
 

Calendar months devoted to the project by senior personnel represent
 

projected actual time commitment. Salaries are based upon current annual
 

salaries plus fieven percent cost of living increase per year.
 

Other Personnel
 

Two research assistants are requested to work full time in implemending
 

the three areas of the project. One secretary at half-time employment has
 

been included.
 

664
 



APPENDIX IV-S
 

PL 480 Project Proposal
 

in collaboration with
 

National Institute of Nutritior
 

Hyderabad, India
 



U.S. AGENCY FOR INTERNATIONAL DEVELOPMENT
 

Grant Application
 

Title: 	 ENERGY INTAKE AND HUMAN FUNCTION
 

Principal Investigators: 	 Dr. S. G. Srikantia
 
Dr. M. Swaminathan
 
National Institute of Nutrition
 
Jamai-Osmania, PO
 
Hyderabad 500-007, AP India
 

Submitting Institution: 	 National In:titute of Nutrition
 
Jamai-Osmania, PO
 
Hyderabad 500-007, AP India
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. 1. OBJECTIVES 

An increasingly important emphasis in nutritional research is 
on the interrelations between people and their environment. The environment includes not
only the biophysical but also cognitive and sociocultural dimensions. 
Such an
emphasis is encompassed within the specific objectives and research design of
this study. The long-term orientation of the proposed research is toward understanding, within the general domain of intake/function foci, 
the nature of
certain processes and their consequences for various individuals and social
units, both singly and as a combined dynamic system.
The specified primary objective of the proposed research is to define the
relationships between food intake, functional competency, and overall life
experience so as to generate information that can be used effectively in the
development of strategies to achieve sustained improvement in the nutrition,
health, and welfare of affected populations. To achieve this goal it is
necessary: 
 a) to establish relationships in quantitative terms between a
range of food energy intakes (above severely underfed but less than adequately
fed, by existing criteria) and a range of competencies in the areas of disease,
reproduction, activity and work performance, cognition,and behavior; 
 b) to
elucidate the processes, paths, networks, or institutions through which inadequate
food energy intake impairs the function of self and others; and 
c) to identify
key points, levels, or mechanisms for the most effective intervention(s) through
the various sectors 
(health, agricultural, economic, social/governmental).
The objective of Phase I is to develop and test instruments needed for
the field investigation, to train personnel in the administration of the
instruments and processing of the data obtained, to determine the variance
within and between individuals with respect to food intake, morbidity and
nutritional status parameters, and from this to evaluate the feasibility of
the proposed larger study 
and to refine the experimental design if it is
determined to be feasible.

Because this project is 
seen as but one component of a larger research
program, it incorporates the objective of providing eapirical data and conceptualtheoretical formulations which may serve as a basis for cross-societal comparisons.
 

II. RESEARCH PLAN
 

A basic core research design for the multinational multi-institutional
research program is in the process of development as a joint activity of all
the cooperating institutions. 
Details of exact methodology to be used in
evaluating such functions as 
work performance, cognitive development and social
competency are yet to be decided, 
Agreement has already been reached as 
to the
minimum core measurement of food intake, anthropometry, morbidity and special
sub-routines to coincide with critical physiological events (pregnancy, lactation)
and with disease episodes and death. 
Any or all of these may be expanded and
refined on the basis of the Phase I study. 
What follows represents the activity
proposed for Phase I.
 

Community-Wide Screen
 
After obtaining informed consent of the community, there will be a systematic
collection of information, involving both examination of existing records and
 

collection of de novo information, shout communities tentatively selected for
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study, on the basis of criteria summarized in Table 1.
 
The purposes of this data collection are:
 
a) to confirm that appropriate communities have been selected
 
b) to provide a sample frame for the selection of families to be included
 

in the study
 
c) to provide a baseline description of the community and its situation
 

as it relates to the variables of interest in the research study.
 
The content of the data collection may be inferred from statements of
 

principles which apply to all projects. The specific content and specific
 
approach to data collection shall be determined in the context of individual
 
projects. However, the initial screen must provide evidence from existing data
 

sources or rapid assessment that data vital to the purpose of associating
 
intake with outcomes can be gathered. These data ultimately must include
 
features relating to the dependent variables and explanatory factors, such as:
 
birth rates (including demographic distribution of births), abortions, still
birth rates, perinatal mortality, neonatal and infant mortality rates and
 
causes, fertility rate, birth control practices, lactation patterns; age and
 
sex structure of the population; family and household size and composition;
 
acute disease incidence, parasitism prevalence by major agents for the
 
community, prevalence (or incidence) of symptom complexes (e.g. diarrheas)
 
where finite disease diagnoses do not exist or cannot be assumed, prevalence
 
of diseases grouped together (such as respiratory) where finite diagnoses cannot
 
be confirmed, causes of mortality by age and sex; health care facilities available;
 
occupational class distributionsincluding seasonality. The initial survey will
 

manner that the criteria of selection
also characterize the community in such a 

can be confirmed, including a general assessment of nutritional conditions
 
(e.g. prevalence of specific nutritional inadequacies). This, in turn, will
 
facilitate comparisons across projects and may serve as a determinant of
 
specific, recurring, nutritional assessments which must be included within
 
the research design of specific projects for the statistical control of
 
potential confounding variables in data analyses.
 

It is seen as desirable that over the course of the multiple-year Phase II
 
study the general situation of the community be monitored through repeated
 
data collection. The objectives would be to provide an assessment of general
 
changes taking place inthe community during the period of the research and to
 
provide a base for public health action programs that might be implemented in
 
that community following completion of the research program.
 

The Sampling Frame
 

The prime objectives of the research relate to the examination of the
 
relationships between total food intake and a series of functions, with particular
 
reference to the range of mild and moderate undernutrition, so it is essential
 
that the study population include an appropriate range of the independent variable
 
(and of the dependent outcomes). It seems probable that from the standpoint of
 
efficient research design, certain segments of this range will be overrepresented
 
in the community. Therefnre, it would seem desirable to plan for differential
 
sampling ratios across strath of the population. Such stratification would be
 
for the purpose of selection of a study population; itwould not be a continuing
 
stratification of study design or d3ta analysis.
 

A two dimensional stratification is planned.
 
For primary stratification, meaosure' of nutritionnl state, referred to
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. energy,shall be employed. These may include such measures as height, weight, 
weight for height, other anthropometric measures, family food intake, etc.
 
In the well-nourished stratum it would be desirable to include families in
 
which there is reasonable assurance that all existing family members are well
 
nourished. At the opposite extreme it would be desirable to exclude families
 
with very serious nutritional disease (severe malnutrition) as a general
 
pattern; this may imply rejection of families with more than one member with
 
weight for height below 60% of reference standards or other analagous criteria.
 
Families not excluded by such criteria (or other criteria as described below)
 
will be ranked or stratified by discriminant analysis approaches adding
 
variables as required to obtain what is judged to be, for that community,
 
an appropriate scaling of apparent family nutritional state.
 

Secondary stratification will then be attempted to separate, in each
 
nutritional stratum, a differentiatiob by socioeconomic variables (e.g.
 
housing, occupation, income, etc.). This may not be necessary in communities
 
where socioeconomic homogeneity prevails to such an extent that the socio
economic factor(s) would not confound the independent variable. Its use
 
as a basis of sampling will strengthen the research design by facilitating
 
a separation of effects of food intake frca those of socioeconomic variables
 
during data analysis (e.g. multivariate analyses).
 

The sampling frame might take the following form:
 

Household Nutritional State
 

WELL I 96 400 SEVERELY 
Family HIG NORSE b*of ALORSE 
Socioeconomic 
Status" LOW see '"o,,o 

*Excluded 
**Scaled within nutritional state strattm; will not
 
necessarily have a common definition across strata
 

The sampling ratio will be a function of:
 
a) the total sample size needed for data analysis
 
b) the expected attrition rate
 
c) the number of individual families within each cell.
 

In the final study population, each cell would contribute an equal
 
number of families/households.
 

For the purpose of the present design, certain characteristics of a
 
family/household will determine inclusion/exclusion from the sample frame.
 
Inclusion/exclusion criteria:
 

a) 	only a small proportion of non-fertile families, not actively
 
reproducing, should be included so as to avoid inordinate increases
 
in sample size requirements (for the fertile component).
 

b) 	families containing mmbers with severe nutritional or other
 
diseases, apparent on clinical examination at the time of initial
 
screening, should be excluded.
 

c) families representing atypical cultural, ethnic or genetic
 
characteristics for the selected community should be excluded.
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After the comunity data have been collected, and before the family se
lections have been made final, the precise criteria proposed in each project
 
shall be reviewed.
 

The households must be selected in identical fashion across all country

studies. "Volunteer" households should not be accepted as this may introduce
 
the bias of differences in their characteristics from the general pool of
 
households and particularly from those who refuse to participate.
 

The households must be willing to undergo repeated examinations and
 
surveillance and give informed consent.
 

For Phase I, a sample population will be drawn, by the above or other
 
criteria.
 

Elemerfts ut the Core Research Design
 

Features of research design to be incorporated in all projects are based
 
upon a tentative sample size of 200 families (1000-1200 individuals) living in
 
one or more adjacent communities. This sample size considers the anticipated
 
number of events (births, disease episodes, deaths, etc.) that might occur
 
over a two-year study period, the probable demographic structure and thus age

representation of the study sample, and the opportunity for observations over
 
time (e.g. growth rates) as conditioned by the independent variable and by such
 
natural phenomena as seasonal, agricultural and economic cycles. The sample

size for Phase I may be modified upward or downward as further information is
 
gained during Phase I and during the intial stages of the research about such
 
matters as the actual variability of both independent and dependent variables,
 
birth rate in the selected families, mortality rates, and frequency of occur
rence of infections and other events having analytical significance. The
 
Phase 11 sample size must be increased in acco~d with expected attrition rates;
 
this will be subject to adjustment in the light of experience in the particular
 
project.
 

If it is subsequently deemed that the selected sample size istoo small
 
to detect observed relationships with sufficient certainty, two options remain
 
open. The design selected permits the addition of more families (increased
 
sample size) during the study. The design permits also the extension of obser
vation of the same families since many of the relationships may be expected
 
to be repeated in subsequent yearly cycles (increased duration). A reassess
ment of the adequacy of sample Lize will be made within the first year of
 
operation.
 

This approach is deemed preferable to a prolonged pilot study designed
 
to test certain of the assumptions over time, as it ismore economic of time,
 
effort and expenditure.
 

Table 2 provides a preliminary estimate of the numbers of pregnancies

and cohorts for growth rate or other longitudinal measurements, even assuming

the necessity to analyze these over time sequences (e.g. births in certain
 
seasons with disparate nutritional or infectious disease patterns). It is
 
anticipated that comon infectious disease episodes, such as diarrheas, will
 
occur with a frequency of S-10 events in the first year of life and somewhat
 
lower frequency in older ages. The two year time frame provides for repetition
 
of phenomena recurring on a yearly cycle. It is also of sufficient length to
 
provide at least minimal observation of a complete reproduction cycle in many of
 
the reproductively active women (average birth intervals for the selected regions
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* appear to be 20-27 months).
 
Although individual members of family or household may ultimately be singled
 

out for interhousehold or intercommunity comparisons, 
the basic analytic approaches
 

must continue to consider the family or household 
as an interactive unit.
 

Thus this unit must be held intact for observational 
purposes throughout the
 

study.
 
The scheduling of observations (Figure 1) in the core research design is
 

That is,all core measurements will be made in phase such
 
on a 3-month cycle. 

that analysis by moving 3-month groupings can be 

undertaken. A major determinant
 

of this 3-month cycle has been consideration of the 
precision of the estimate
 

Preliminary data suggest that 6
 of the independent variable, food intake. 


independent one-day observations, representative 
of weekly cycles in food intake,
 

single estimate of usual intake; this would
 should be averaged to provide a 

imply biweekly intake estimates over a three-month 

cycle and a moving three-

The choice is a compromise
frame for the definition of "usual".
month time 


between the need for sensitivity in the detection 
of changes in intake (as
 

with seasonal or agricultural cycles, or with growth, 
pregnancy and similar
 

physiologic conditions) and logistic feasibility 
(imposition on the family).
 

The actual schedule may be modified in the light of preliminary experience but
 

the principle of phased, recurring observations will 
be observed.
 

The design provides for concurrence of measurements 
on all family members.
 

This will be necessary ifdata are to be linked across 
members as in the por

trayal of profiles and relationships at one instant 
in time--and changes in
 

these relationships over time and with other events.
 a
 
The design provides for a core of measurements, 

to be conducted in 

These are the minimal measurements
 scheduled manner in all projects (Figure 1). 


that must be made a) for longitudinal observations of food intake 
and functional
 

The
 
b) for inter-project comparisons and data aggregations.
outcomes, and 


number of these observations will be decided by 
the collaborating


details of a 

inve3tigators prior to implementation. Preliminary suggestions have been
 

included in the project proposals.
 
In addition, it is anticipated that special studies of particular 

func

tional outcomes, the results of which may be linked 
at the data interpretation
 

level to the core measurements, will be undertaken 
on sub-samples of the
 

Both the method and schedule for
 population or at particular points in time. 


these observations will be determined on the basis 
of pilot testing in Phase I.
 

Core Measurements
 

The focus of measurement is the individual within a household. An
 

extension, for some aspects of the research, is the household within a community
 

and an ecological setting. A definition of household will be developed to
 

encompass the structures of such among the several 
communities collaborating in
 

this research. The independent variable of primary interest is food intake measured
 

as energy intake. A related interest is the quality of the diet consumed
 

(nutrients), the energy density of the diet consumed, 
and the source (coemodities)
 

In the case of lactation, information about the quantity
of the energy consumed. 

and quality of breast milk is needed both as an independent variable (infant
 

intake) and as a dependent variable (lactating woman's secretion).
 

The intended data analyses require linkage of data at 
the level of the
 

individual and the household.
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Food Intake
 

Food intake is a primary independbnt variable. Reliable estimates of
 

intake are needed at the level of the individual. Two aspects of methodology
 

affect the design--variability of intake from day-to-day (intraindividual
 

variation) and method of collecting data on a particular day.
 
Estimates of intraindividual variation in industrialized societies suggests
 

that it is about 25% of the mean for energy. On the basis of this estimate a
 

standard error of about 10% would be obtained in the estimate of usual intake
 

with 6 independent observations reasonably representative of the days of the
 

week. In the absence of information on intraindividual variation in the study
 

communities, the above estimate has been used in design planning. In Phase I,
 

estimates of intraindividual variation will be obtained (by analysis of
 

variance of repeated observations on a limited number of subjects of appropriate
 
The frequency of observation in the experimental
age/sex/socioeconomic groupings). 


design (Figure 1) will be adjusted to the findings in each community.
 
The methodology of food intake measurement in the core design will involve 24

hour recalls and weighing/measuring at the time of consumption. These different
 

techniques of intake measurement may yield different results not only for
 

individuals, but also across cultures. It is not pobsible to validate either
 

measure against a reference standard. Therefore it will be important to conduct
 

a pilot study at each site to determine: a) the magnitude of difference between
 

food intake data obtained by recall method compared to the weighing and measuring
 

method, and b) for each method, the number of measurements required to produce
 

a valid estimate of caloric intake.
 
Validity, for these purposes, will be defined as an acceptable ratio of
 

intra-individual to inter-individual variance, or the magnitude of change in
 

the mean t standard deviation for each individual when an additional observation
 
is made. For each project, the frequency with which each measurement must be
 
made will be determined by a) the short term food cycle of a household
 

(resulting from cycles in purchasing practices and income, etc.), b) the
 
seasonal food cycle, c) the results of the pilot study, and will comply with
 
minimum frequency specified by the core design.
 

If the recall and weighing methods yield substantially similar results, 

the number of the more time-consuming and costly weighed observations may be 

reduced. If the day to day variability in individual food intakes is low, then 
the total number of observations may be reduced. 

In a subsample of the study population, special events such as illness
 
may provoke the need to follow food intake of a specific individual for several
 

consecutive days. This will provide valuable information on the effect of
 

illness on food intake. Events such as pregnancy and lactation may also
 
require more frequent observations.
 

Determination of food patterns, behaviors and beliefs requires study not
 
only of individuals, but the households and comunities in which they live.
 

Reasons for food patterns will be sought in sociocultural terms, and information
 
on these patterns will be obtained collaboratively by anthropologists and
 
nutritionists.
 

FOOD MEASURING AND WIIGlItNG.
 

For this technique, all eating activities of each household member will be
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O observed during an entire day. All food and liquid consumed by each individual
 
will be measured or weighed. The interviewer will enter the house, unannounced
 
if possible, before the first meal of the day. At the kitchen level all
 
ingredients, including water, will be measured or weighed before they are used.
 
This will provide a close estimate of the final composition of a mixed dish.
 

If food is provided to each family member as a serving, the size of each food
 
item in the serving will be measured or weighed. If food is served in a communal
 

pot, the investigator will count the number of spoonfuls, handfuls, etc. the
 

person takes from the container; the amount of food represented by a spoonful
 
or handful will be measured in each case. At the end of each meal measurements
 
will be made of the amount of food left unserved and the mount of each food
 
left on individual plates. The fate of unconsumed food will be recorded.
 

Weighing of foods on a gram scale, or precise measurement of liquid
 
volumes, is a relatively time-consuming process. For this reason, weighing and
 
precise measurement will be routinely used only at the kitchen level of food
 
preparation and for plate waste. Inorder to minimize interference and delay
 
in food consumption, food served on plates will be estimated after weighing
 
the quantities represented by the cups, spoons, and other utensils used to
 
serve the food. With practice, the investigator should become skilled at
 
"measuring by eye" amounts of food and liquid servoe. These estimates will
 
be checked by weighing or measurement at regular i.tervals.
 

Household members who are absent from the house during the day will be
 
questioned about food consumed outside the household. If the amount of food
 
eaten by an individual outside the home is large, or difficult to estimate
 
reasonably, the intake for that day will not be used in data analysis.
 

It should not be necessary to collect frequent food sauples from a house
hold for nutrient analysis, since the proportions of individual ingredients
 
inmixed dishes will be measured prior to cooking. However, collection of
 
samples will be necessary if the meal was not prepared in the presence of the
 
interviewer (e.g. if itwas prepared on the previous day, brought to the
 
household as a gift or purchased, etc.). lecause water loss is significant
 
during cooking, the pot and contents should be reweighed shortly before serving.
 

Since the weighing and measuring technique requires an interviewer to be
 
present in a household for an entire day, this time can also be used for
 
appropriate observations or questions on behavior of household members, such
 
as activity, morbidity, social competence, etc.
 

24-HOUR RECALLS.
 

The 24-hour recall isa rapid, and therefore potentially efficient,
 
technique for estimating food intake. Recall data will be obtained by inter
viewing all ambers of the household able to report responsibly (age ) 12 years,
 
alert, etc.) about their food intake during the previous day. This interview
 
will occur during the day of weighing and messuroment inorder to minimize the
 
number of interviewer visits to the household, and to increase the likelihood
 
of contacting each household member. Mothers will be asked to provide the
 
information on food and fluids consumed by infants, children, or other household
 
members unable to report responsibly. Whenever possible, estimates of quantity
 
will be improved by referring individuals to containers or food samples available
 
in the household. All members of the household will be interviewed on the same
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day so that individual intakes can be aggregated to provide a household average
 
intake figure and distribution pattern.
 

The person who prepared the meals for the household will be questioned 

about the types and amounts of foods served. As a check, the amounts reported
 
as served should be similar to the sum of the amounts consumed at home in the
 
recalls of individual family members.
 

INTAKE BY INFANTS.
 

Intake of breast milk by infants can only be known by weighing the infant before
 
and after each feeding. A local worker will carry out and instruct the mother
 
in this procedure during 12 daylight hours. If it is locally acceptable, a
 
worker will remain in the household for the 12 remaining hours to continue the
 
observation; 'ifnot, infant scales with automatic print-out will be left in
 
the house for the mother to use during the other 12 hours. The technician and
 
the mother will record any food or fuid given to the baby during the 24 hours.
 
A milk sample will be obtained by completely emptying one breast with a pump
 
at the mid-day feeding while the baby suckles at the other breast. Asample
 
of breast-milk will be placed in a sample bottle for later analysis,and the
 
remainder will be placed in a clean nursing bottle and fed to the infant.
 

Supplementation of breast-milk is an important topic of study. Records
 
will be kept of all foods and fluids given by any person in the house to
 
breast-fed infants and weanlings on all occasions when food intake ismeasured.
 
On days when infants are being test-weighed these supplementary feeds will also
 
be weighed. The frequency and source will be noted and inquiries made of the
 
mother as to the reason for supplementation and selection of npecific foods.
 
When infants are weaned from the breast, records of milk-substitute and other
 
food intake will be kept on the same schedule as other family members (i.e.
 
every 2 weeks). Attention will be paid to cleanliness in food preparation, and
 
hand-and body-washing practices to determine the likely relationship of aspects
 
of sanitation to the occurrence of diarrheal and other common diseases.
 

PERSON-FOLLOWING.
 

As another validating method, the "child- or person-following" observation
 
technique will be used. In this technique all eating activities of the subject
 
are observed with permission and recorded for one complete day, from the time
 
of waking or rising until s/he has retired for the night. Each item taken into
 
the mouth (food, liquid, drug, other) is recorded, including amount. If the
 
individual leaves the dwelling, the investigator accompanies him/her, recording
 
ingestions as they occur. Food and fluid intakes and other ingestions will be
 
determined for a small sample (nvSS) of lactating women and preschool children
 
(n-60). Observations on lactating women included in the energy expenditure
 
study will be done every three months on the days on which their infants are
 
weighed. Children 2-5 years of age selected from those being examined in the
 
cognitive study will be followed singly for one day at a time to observe and
 
record everything each puts inhis mouth and swallows. The observations will be
 
repeated as time and availability of team personnel allow but should be made on
 
the child during at least two other periods during one yeat.
 

ALTERNATIVE METHODS.
 

Any or all of the following may be used, as time and AvailatbilitY of
 
personnel allow, to validate food availability, Intakes and distribution within
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* families: meal watching; "dropping in"at meal time; spot checks of food on
 

hand; and food diaries and/or food purchase records (kinds and costs) kept
 

by literate family member.
 

DIETARY HISTORY.
 

On a subsample of the population, habitual intake, frequency, and amount
 

of specific foods consumed will be determined during the second and third
 

quarters of the study, using the same open-ended questionnaire with records
 

obtained in the preliminary survey to determine reliability of the instruments.
 
a pregnant or lactating woman, questioning will be
If the respondent is 


used to determine diet changes during pregnancy and lactation, as well as
 
Questions will probe to include information on
changes in appetite and taste. 


pica, use of drugs, intake of caffeine, alcohol, herbs, or
practices such as 

other substances that could interfere with or alter metabolism.
 

NUTRITION HISTORY.
 

Open-ended questioning will attempt to reconstruct nutritional life ex

periences such as crop failures, natural disasters, family economic problems
 
Such a history should be
and periods of nutritionally disturbing illness. 


obtained for each individual in the study population in the course of the 2

year investigation. Results of replies to early queries may produce a more
 

structured set of repeatable questions for subsequent use by the nutritionists
 

and/or other team members who have received initial training from the nutrition
 

supervisors in types of answers to seek.
 

CALCULATION OF ENERGY AND NUTRIENT INTAKE.
 

All quantified food intake records will be coded for computer analysis
 

of nutrient content. The compositional data to be entered will be derived from
 

local food tables, supplemented by international tables and, as the project
 
Initially, values will be entered
 progresses, by analysis of food samples. 


for water, ash, protein, fat, carbohydrate, energy, calcium, phosphorus,
 

iron, vitamin A (retinal equivalents including carotenes), vitamin C, thiamin,
 
12. As the project develops, an attempt will
riboflavin, niacin, and vitamin 


be made to complete entries for dietary fiber, zinc, copper, folacin, and
 

vitamin B6 for at least the dominant foods used.
 
For analysis,a series of representative diet composites will be made, if
 

the digestibility of the major energy and protein sources is not known. The
 

diets will be fed to rats to determine true protein digestibility,and energy
 

absorption by bomb calorimetry.
 

INDICATORS OF FOOD INTAKE.
 

Some foods comprise the regular diet of low to middle class consumers. 

We will use the data from the proposed study to determine if the consumption 

of selected "super" foods could be used as indicators of total food patterns. 

This method of assessment of nutrient intake could prove to be a relatively 

simple, low-cost pragmatic measurement tool.
 

TRAINING DIETARY INTERVIEWERS.
 

Qualified Indian staff will be trained as field supervisors and dietary
 

As part of the training program, behavioral objectives will be
interviewers. 
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formulated, and pragmatic experiences in interviewing and measuring under super
vision are anticipated.
 

Indicators of Nutritional Status
 

Information needs to be gathered on a group of indicators of status. In
 
this study, indicators will serve as an intermediate variable, and statistical
 
techniques will be used to identify factors relevant to the observed states
 
over the 2-year period. Indicators may also have explicative power. An
 
attempt will be made analytically to identify parameters which capture meaningful
 
relationships, have a low variability over time, and are highly sensitive to
 
nutrition inputs. If this goal were accomplished, nutritional status and changes
 
innutritional status could be monitored effectively.
 

Meaningful analysis of height data requires that age be known accurately

and that there are norms based on adequately nourished people of similar genetic
 
background in a like environment. This project will rely on anthropological

techniques to elicit and cross-check ages. Initially,international growth norms
 
will be used; but the project ultimately will use height of its own adequately
fed population as the reference for analysis.
 

Most methods of assessing body composition are far too complicated for
 
field use. Collection of a timed 24-hour urine sample would allow for measure
ment of creatinine excretion which is a fairly reliable index of total muscle
 
mass. Inaddition to collection from lactating women as specified in the
 
core, collections will be obtained from a representative subsample of men and
 
women. 

Some development features may serve as nutritional markers: age of tooth
 
eruption; age at menarche; age at maturity of pubic hair in boys (Tanner stage 4);
 
age at first pregnancy; age at menopause.
 

There is some evidence to indicate that the basal metabolic rate (BMR) is
 
lower in underfed people than in the adequately nourished. As this information
 
isneeded for other components of the study, MR will be measured in a sample

of adults. Body core temperature is thought also to be lower and the simplicity
 
of this measure warrants an attempt to verify the notion. The DR will be
 
measured every 3 months in 35% of female heads (1/3 each pregnant, lactating,

and other) and 10% of male heads from the same households as the women studied.
 
Body temperature will be recorded when the BMR is measured in adults and at
 
3 fixed times of day In infants when breast-milk intake isrecorded.
 

Anthropometric measurements
 

Height, body weight and indices of body composition (triceps, biceps, supra
iliac and subscapular skin fold thicknesses and arm circumference) will be
 
measured as indicated inTable 3, using the following methods:
 

I)Height. Length will be measured to the nearest O.Icm for children
 
up to 36i oRnis and height will be measured in older children. Portable, rigid

height/length boards of 120cm length, locally made, would be suitable. This
 
instrument can be folded in the center and conveniently transported on a
 
bicycle loggage rack.
 

The adult scale should have a sliding measuring rod for height estimation
 
which suffices for height moasurement to the nearest cm, for children over five 
years and adults. It isonly nucessary to measure adult stature twice, the 
second as a cross-check fut the first. 

2) Weight. (Lightly clothed, without sho), WeiVhv wiI bo masured to 
the n are F- -. 'Ig for 0i i IA-' titit, fi* tive vrir t. f apt' i ck.C W it 

teliable for fielwork ,1,, 0i 9r l.)ly tTh;,,,1,,trtA l1r. bk4l)0ble at 
1OW C011. A t ilvl I'0As 1. ' re t- 17 "r for 
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ose age one to five years. Variability in day-to-day weight measurement may
 

as much as 0.2kg, due to non-nutritional factors (food, feces and fluid).
 

An adult scale would be suitable for older children and adults. During
 

measurement the knife edge position needs to be checked and the double reading
 

area requires added care. Checking at zero must be done prior to every session
 
Scales must be frequently calibrated using
and whenever the scale ismoved. 


reference weights.
 

3) Skinfold thickness. Subcutaneous fatfold will be measured to the nearest
 

0.2 or 0.51m, depending on the instrument used. Precision calipers include the
 

Lange, Harpenden and Holtain-Tanner/Whitehouse. The Lange caliper may be
 

preferable because it is available in the U.S. However, the other two have a
 

larger scale face so that calibrations are of smaller dimensions (0.2mm).
 

Surveyor performance must satisfy rigid trial criteria before these measures
 
In addition, the project must be sensitive to the possibility
will be considered. 


that frequent fatfold measures inyoung children may compromise their cooperation
 
for other more important tests. Fatfold measurement reliability is far better
 

within than between observers. Hence the number of surveyors for this study must
 
be kept to a minimum, especially for fatfold.
 

4) Circumferences. Head and upper arm circumferences will be measured to
 

the nearest 0.1cm using either flexible plastic coated steel tapes or Zerfas
 
insertion tapes.
 

A suitable wider tape will be devised for arm circumference of neonates
 
and young infants. This is to reduce errors in this age range due to the
 
difficulty in maintaining a reliable tension.
 

Measures of actual gestation length will be available from the menstrual
 
history solicited on a continuing basis throughout the study, at least for
 
pregnancies conceived after the study begins. The age of puberty will be
 
documented retrospectively on the basis of peak height increase velocity in
 
boys and menarche in girls. For this purpose, enquiry about menarche will be
 
made at 3-month intervals after the age of 10 years.
 

Other Indicators of Nutritional Status
 

A minimal set of hematologic and biochemical indicators are listed in Table
 

4. Other measures regarded as highly desirable (but not mandatory if blood
 

sampling limits participation or compliance) include serum transferrin,
 
alkaline phosphatase activity, iron and ferritin. Analysis of blood or urine
 
for parameters of vitamin and mineral status is to be undertaken only if there
 

is presumptive evidence of deficiency, as these assays add appreciably to
 
project complexity and cost.
 

Local workers are to be trained to identify simple, routine signs of
 
nutritional deficiency,and these are to be recorded whenever anthropometric
 
measurements are made.
 

Projects are also to quantify major local species of parasites (and ova
 
if indicated) in participants' feces, initially and annually, because of the
 
important relationship of parasitism to nutrient utilization and requirement.
 

SUBROUTINES.
 
Special protocols will be initiated when predetormined marker events
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occur. These include at least the following:
 

1) Birth - weight, length, maternal postpartum weight , health status of
 

mother and child, Dubowitz examination for infants under 2800g. A behavioral/
 

activity pattern study will be initiated.
 

2) Lactation - breast milk volume and composition studies as per previous
 

description.
 

3) Deaths - solicit history and record apparent course of death. A
 

behavioralT-ivity pattern study will be initiated.
 

4) Pregnancy - selected measurements and behavioral/activity pattern
 

studies will be initiated and will continue through lactation.
 

for a selected sample of disease events, distributed across
5) Disease 
families, a special subroutine to include records of the disease, food intake
 

and behavioral/activity pattern studies will be initiated. (See below.)
 

Unit of Analysis: Individual
 

1.DISEASE (EXPERIENCE AND RESPONSE) 

Disease experience of individuals in the study households needs to be 

known both as an outcome variable related to energy intake and as an independent
 

or confounding variable in studies of other competency areas. The sample popu

lation is far too small to permit meaningful analysis of any but the most 

prevalent diseases, so this component will concentrate on diarrheal diseases 
It will he necessary
and upper respiratory infections, especially of children. 

to keep a running account of family health in general, however; e.. days 

lost from work and school may profoundly affect individual and household welfare. 

Some concept of the demographic effects of disease may be dt, tloped from retro
wi ll a%,e%s the inmlun,, status ofspective record,, tring Phast. 1I the projec! 

a subsample, utilizing sinple procedures not requiring it,ophisticated laboratory 

in the field, that will indicate i) overall imm'unocompetenct; including contri

butions of ii and 'F cell systemz., and 1) presence of chronlic infecl ioll, 

With rcq.pect to chron it dli sasert i,thenature., lurat ion and recovrr' wi!I be 
placed oninvestigattl by meains of structured questi oning. nphtha Is will he 

issues of aprt ite, food withholding, and food therapy as well as mt-dicat ions 

and treat men t. Other quest ion will he concerned with family re,"ponstw iii order 

to identify contact, tilt ,more importantl\vto 1earn how nu r sin'g a Ia(rrequ2ired work
 
aid %o forth, .lorhidit
are rea,isigned, what work is regarded a expendable, 

acute l fective ep i de!, ,,uch it, ctormo colds, upper re,.piratory infections,dtle to 
gastrointest inal lllfecttons;, corTsinicalt" dievase-,, and sl4in infect ,ionwill be 

recorded. Changv- iii food intalce, Ihth quAlitative and qurantitative, during the 

period of illness and immedliately thereafter, will be ,pecitically recorded. In 

addltisi, the fol lowing dat;il %II lie obtaitnrd: 
PAYS (1'IIDIA II.ITY. restrict td-activit dayN.. hed ,|,iSy School.-loss day

(ager f, lb yatl ) ; wurk- ls , days reported for wage- and solf-,mnployed persons 

of all d'sy, tlt ltt l r,.ovr-dages): worked lully 
IUIALIll CAN.: number of visit i Itohealth cetiter, hospital, c*linii , physiian 

in office. drti ti in office, other ( pecify); principal nur-wis (are given in fhv 

home.
 
CIURRI I IM iY PI.ANNIN(o P'RAtIluI.S; oral cunt!racept 4 gr (bpt ,1y}; t ii4.r1i~l.al
 

cont racept Ive (opovify); other wepeiVfy)} iione.
 

aflt
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Several of the questions will not provide unequivocal answers because persons
. define sickness differently, both for self and others. Definitions of "diarrhea" 
are not uniform, even among professionals. Both personal and medically defined 
answers are required for understanding of the disease setting. Because all projects 
will focus on some diseases in commondefinitions should be developed for use 
throughout the CRSP;but information based on the informal/indigenous definitions 
should also be sought. 

Phase II.
 

A sub-sample of approximately 200 children will be drawn from the study house
holds for disease response studies. The intention is to closely interrelate any
 
sub-sample immuno-response investigations with disease experience inquiries. The
 
studies will be co-ordinated with the nutritional-biomedical determinations.
 

PHYSICAL EXAMINATION. (at least once/year, preferably once/season, to provide
 
a picture of the community and the prevalent disease conditions there.) Tonsillar
 
size will be graded on individuals from 0 to 3. according to Smythe et al.:
 
0 indicates that a trace or no tonsils are seen; 1+ indicates that the tonsils are
 
clearly visible but do not extend beyond the faucial arch; 2+ indicates that the
 
tonsils are enlarged beyond the arch but not beyond the midpoint between the arch
 
and uvula; and 3+ indicates that the tonsils extend beyond the arch-uvula midline.
 
Inaddition, lymph node, liver and spleen size are recorded.
 

HUMORAL IMMUNITY AND COMPLEMENT FIXATION. These are assessed by measurement
 
of IgG, Ig, and IgA levels by radial immunodiffusion and IgE by PRIST radio
inunoassay, tetanus and measles titers by hemaglutinin assays already established
 
inour laboratory, C3 by radial immunodiffusion,and C3 breakdown products by counter
 
immunoelectrophoresis respectively. CS breakdown products are useful to determine
 
invivo complement activation, usually a result of a concomitant infection.
 

CELLULAR IMM4JNITY will be assessed invivo by cutaneous delayed hypersensitivity
 
to 3 ubiquitous antigens to which nearly a'lF-ubJects develop a delayed hyper
sensitivity response. These include dida albicans, Streptokinase-Streptodornase
 
and tetanus toxoid antigen (I:5 dilution flui tetanus toxoid). Skin tost results
 
are at 48 hours.
 

For children who have cutaneous anargy, a plasma will be obtained for Bach's
 
thymic hormone assays. He has found this a useful measure of T cell function in
 
cellular immunodeficiency and in sging populations.' Its validity inmalnutrition
 
will be assessed. In addition, selected anergic children may have T cell enumeration
 
(by E rosetting) and PHA activation on peripheral leukocytes. IgE levels, being
 
under strong T cell control, also indirectly assess T cell competence.
 

Those studies will be particularly meaningful when performed serially to
 
determine dynamic changes with time or when acute infection appears.
 

Although work focuses primarily on several viral diseases, laboratory
 
conditions permitting, cultures may be taken for bacterial, respiratory and diarrheal
 
infections.
 

1) Respiratory syncitiul virus (RSV) constitutes a large percent of respir
story illness aong young children, Diagnosis of RSV infection can be accomplished
 
quickly by fluorescent antibody techniques. Field staff encountering acute respir
atory infection will take a swab of nasal secretion and spread this out on a glass
 

*Since the test isdone on serum itobviates the need of n cellular imunology
 
laboratory and the need to work on fresh specimens and ooparate lymphocytes.
 

679
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slide and fix it in acetone. These can be examined either at the field clinic
 
laboratory or in a laboratory in Hyderabad.


2) Diarrheal disease. Rotovirus infections are univernlly common. High

maternal IgG antibody levels are found early in life, which decline 
between three
 
to five months. Rotovirus antibody then rises at seven to eight months. Stool

specimens can be obtained either by rectal swab or actual stool collected from all
 
children encountered with diarrhea. The specimens should be kept cool (40C) and

examined in the field laboratory or sent to Hyderabad for further testing. A most
 
appropriate technique, however, for field study identification of rotovirus is the
 
enzymatic labeled antibody test (ELISA). 
 Elisa is stable, requires no radioactivity

hazard, and requires no sophisticated equipment. The test can be read by the naked
 
eye or with a simple colorimeter. A large number of specimens can be examined in
a
 
relatively short period of time. 
The method is efficient and as sensitive as the

electromicroscope method and the radioimmuno-assay methods. Stool or rectal swab
 
filterates can be used or a 2% unfiltered specimen can be examined. A field lab
oratory could be set up to identify rotoviruses in stools. Because the role of

breast milk secretory IgA antibody in rotovirus needs to be evaluated, antibody
levels can be obtained and measured in breast milk and would not be difficult to
 
do under field circumstances.
 

2. REPRODUCTION.
 

A primary purpose of this project is to determine the significance of biological,

sociocultural, environmental, and nutritional factors associated with maternal mor
bidity and mortality, perinatal mortality, low birth-weight, low infant growth rate,

and lactational failure. Knowledge gained from other functional areas of the
 
project will permit this.
 

Because all women in the sample population are to be studied, food intake will
 
be known for some women before, during, and after pregnancy, as will body weight on
 
a month-to-month basis. Similarly, some women will be studied throughout lactation.
 
Knowledge of milk intake of breast-fed infants will permit calculation of the energy

cost of lactation. The variety of reproductive histories likely to be encountered
 
should also enable assessment of the cost to the mother of repeated reproductive
cycles at different levels of intake. For this reason, the study will include
 
women nearing and beyond menopause.


Information about disease experience is,of course, critical to intorpretation

of reproductive events. Activity patterns will be known for all as will LHR and
 
energy cost of activities for a representative sub-suample (see section 3 below).
The anthropologists will gather information about what women are expected to do 
(to be contrasted to what they can and actually do) and will explore the involvement
 
of fathers and other household members inparenting activities. All the social
 
science components will yield information on the potential for and availability

and provision of general aid and assistance to pregnant and lactating women from
 
household, community and institutional resources. The cognitive development of
 
children born in these described households will be followed (see section 4 below).


Continuing from the third /oar, appropriate cases will be followed longitudinally
through project years 4 and S. It is posbible that a suitable intervention can be 
devised to test a specific hypothesis concerning linkages among nutrition, disease,
work requiromqnts, otc., s- that rerrodtctive hutcomes can be compared at different

and improved nutritional sntIa4 levels. In01is connection it should be mad# clear 
that qualified memberw of the inv ulgating toa will provide requested adtice to
 
individuals who wish to practice family planning, irrosectivo of consideratiun of
 
teudy d&CIgn.
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For project purposes, reproductive competency is seen as encompassing
 

the outcomes specified initially and also the life-long nutritional and
 

health state of women. The contribution of mon, other housohold members,
 

community, and institutions to the post-conceptional phases of reproduction
 

are seen in one sense as confounding variables but also as indicating
 

potential points for subsequent intervention to improve reproductive out

comes.
 
To accomplish this task, a study will be made of all pregnancies and
 

the outcome (live births and perinatal deaths) of products of conception
 

of mothers in the study population within a 24-month period (see Appendix B).
 

One of the requirements is that staff trained in obstetrics, pediatrics, and
 

community medicine are included among project personnel drawn from the
 
overseas institution.
 

It is proposed that all known and possible sources of information and
 

contacts in the study community be utilized to keep a register of preg

nancies, still births, live births, and early neonatal deaths in the
 

entire population as well as the study sample. Such possible sources in

clude: attendance at clinics (prenatal, child welfare, postnatal, re

hydration); delivery in or by health center staff; traditional birth
 
attendarits; midwives; doctors (employed and in practice); community
 
leaders; school teachers; agriculture extension workers; staff serving
 

community feeding programs; and usual community enumerators.
 
All measurements relating to reproduction will be carried out as
 

specified in the core as well as gathering current information on spon

taneous and induced abortion; labor and delivery; ndpresence of con%
 
genital malformations. For the 24-month period, the causes and associations
 

of low birth-weight and perinatal mortality will be sought. Information
 
on food intake, body weight, disease, behavior, etc. (as described
 
separately) will be used in this assessment.
 

Many accounts from different parts of the world suggest that Mal
nourished women often lactate with unexpectedly little clinically ob
vious deterioration of their nutritional status. However, in recent years
 
there may be increasing evidence of shorter periods of satisfactory lac

tation than previously, at least in some parts of the world. The'effect
 
of maternal malnutrition may be partly hormonal, with decreased secretion
 
of cortisol and possibly prolactin. The cumulative effects of sequential
 
reproductive cycles, including prolonged lactation, can lead to general
 
maternal depletion, as shown by progressive weight loss and a prematurely 
aged appearance. More specific nutrient deficiencies may occur with 
repeated reproductive cycles--for example, an increasingly large goiter, 
anemia, osteomalacia or nutritional edema, all of which will be monitored 
in our study. 

Lactation performance will be evaluated in terms of milk composition
 
and quantity ingested by the infant (as specified in the core) but more
 
Importantly by infant growth rate and the need for early supplementation.
 
Test-welghing of infants will provide needed information on infant suckling
 
patterns 3nd mAternal-infant Interactions. The causes of lactation failure
 
will be studieJ, including such diverse factors as maternal and/or infant
 
disease, introduction of supplementary foods, method of contraception,
 

tii
 



insufficient maternal fluid or food intake and weight gain during preg
nancy.
 

3.ACTIVITY, BEHAVIOR, AND ENERGY EXPENDITVR. 

This component of the project is designed with two major dimensions,
 
one which focuses on comprehensive activity and behavior, and a second
 
which is concerned with determining the physiological energy cost of the
 
activities engaged in by study household members. It is important to
 
know how availability of food energy (within ranges currently encountered
 
in the diets of poor people) affects habitual physical activity patterns. 
If activity is decreased with decreased intake, as is to be expected, it 
is important to know how choicos are made about activities to be foregone 
and the impact of forced choices at various intakes on individual physical 
well-being and on the functioning of individuals, households, and com
munity. Energy balances of individuals may well undergo periodic or 
occasional changes while the energy balance of the household as a whole 
does not show any change. as a consequence of redistribution of food 
supplies and shifts of task allocation. 

Restriction of food intake in childhood that results in diminished
 
growth (skeleton, musculature) and development (cognitive, sensorimotor,
 
social) has the potential to limit work performance troughout life.
 
It may also set patterns of activity and behavior that have lasting con
sequences reflected in attitudes toward activity, work, and societal
 
obligations. Currently low intakes mat limit activity unless body moss
 
is expended; the mass available for expenditure is a function of immediate
 
past intakes and activity requirements. Decisions as to what to do and not
 
do may well be affected by the individual's perception of his reserves
 
and potential for replenishment; ultimately the sacrifice of tissue is a
 
physical limitation.
 

ACTIVIY AND ENERGY EXPENDITURE.
 
The energy expenditure component of the study will focus in detail 

on activity patterns of a subset of male adults (nv30), women inthree 
reproductive phases (pregnant, lactating, intergestational; n=35 each), 
and children. This sample will be the same as those adults in whom 
basal metabolic rate isto be measured, and the children in their house
holds. In the first three months of the study, the men, women and
 
older children (o 10 years) will be asked to keep a diary record, or to
 
recall in a structured interview, all of their activities for a 24-hour
 
period each month. These records will be obtained in conjunction with
 
the 24-hour food intake records. Prom these records and observations
 
made by field team members, lists of most comon activities engaged in
 
by men, women and children will be constructed.
 

The energy expended during the activities that occur frequently and 
occupy significant portions of time will be measured by respiration cal
orimetry. Each activity will be tested ov two occailons at arpropriate 
seasonal intervals for all adults noted above and for 10 children per 
sie/sex category (mates IS-18 years, females 13-16 years, Pales l-14 
years, frmales 10-12 years). Honthly records of activity will continue 
throughout the stuJy anJ energy cost of other activities will be a@e
ured if there are significsnt differences over timo, 
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Using these energy cost figures and records of the daily activity
 
patterns (time budgets), total daily energy expenditure will be computed.

In lactating women, a correction will be made for tho cost of breast-milk
 
as determined from the intakes of their infants (by test-weighing and
 
analysis of milk for energy content). Energy intakes of the sample

population will be known and this information, plus data on changes in
 
body weight and estimated fatness (skinfold thickness) and musculature
 
(urinary creatinine) will allow construction of energy balances. Energy

expenditure data will also be used to construct tables of energy cost of
 
various occupational and self-selected activities, by persons of different
 
body weight and estimated body composition, that can be applied to the
 
larger study population.


It is not feasible directly to measure energy expenditure of young

children in a field study of this scope. However, detailed records of
 
activity will be obtained whenever a child is followed for other study
 
purposes,and children's activities will be randomly sampled as will
 
activities of other household members not included in the energy-expenditure

sub-sample. A rough estimate of the energy available for activity of
 
young children will be derived from data on their food intakes, growth

and body composition measures. Energy costs of growth and maintenance
 
will be computed as suggested by Waterlow and others. The difference
 
between recorded energy intake and the growth-maintenance estimate is
 
the mount theoreticilly available for activity and this should compare

with observed patterns if both measures are reliable. In the second year

of the study, an attempt may be made to obtain a more quantitative assess
ment of children's activities using miniature heart rate and activity

recording equipment, but our experience with these devices indicates that
 
the method has little promise for field application. The tests will be
 
carried out only if the effort is warranted by observations made in the
 
first year.
 

Men, nonpregnant women,and older children will have administered a
 
simple work test (Harvard step test or equivalent) in a preliminary

attempt to deternine if activity patterns are related to physical fitness
 
for work. More sophisticated measures of the various components of per
formance capacity are deemed not feasible under anticipated field con
itions. It isvery likely that activity patterns will be severely con
strained by availability of resources (food, but also employment, land.
 
equipment, etc.). When these constraints have been defined by the present

study, it will be possible to design an interventional study from which
 
the residual due to performance capacities can be deteriined. This
 
should be done in years four and five of the project.
 

ACTIVITY AND BDEAVIORAL PROFILES.
 
The broadest aim Is to determine which activities/behaviors are
 

suppressed/expressed under varying levels of energy intakes, which trade
offs are implicated, and what consequences these tradeoffs have for
 
nutritional status and the functions specifically under study in this
 
project. Data will be analyzed with a view to determining the ways and
 
extent to which time, sociocultural preferences, technological items,

and other environnental factors are thmsoelves constraints on behavior
 
independent of possible energy constraints.
 



Intensive open-ended interviews with reliable informants and participant
 

observation will determine how individuals in the community expect activities
 

to be done, what ideals of performance are, how these expectations vary in
 

the local population, and how structured and refined this knowledge is for
 

the various segments of the local repertoire of activities. Local pre

sumptions of the systemic/strategic character of differing behaviors and
 

activities will be determined, i.e.,what the perceived functions and con

sequences of particular actions are.
 
The whole population of the community will be surveyed to define locally
 

appropriate descriptive categories of behaviors and activities. Coding
 

procedures for activity analysis will be developed and data recording
 
These will be used to collect data
methods will be pretested and refined. 


on time allocation for 300 households. For verification the time allocation
 

profiles will be checked against the 24-hour activity records collected on
 

the subset of households previously described.
 

4.COGNITIVE AND SOCIAL DEVELOPMENT
 

In approaching the problem of assessing cognitive and social competence
 

across a major portion of the life-span, a strategy has been adopted which
 

directly addresses a number of well documented problems associated with
 
First, the assessments will involve
cross-cultural research in this area. 


cognitive functioning that is both relevant to a wide range of cultural
 
contexts and is epistemologically powerful. For example, basic logical,
 
causal, spatial and social concepts will be assessed using a viriety of
 

problems and situations. The problems chosen minimize the importance of
 

verbal skills by focusing on object manipulations and predictions for the
 

physical-spatial problems, and on prescriptions and proscriptions in the
 
social problems, rather than abstract conceptions and exact "correct"
 

Some of these procedures have already been used successfully in
solutions. 

other cultures. The specific problems administered to subjects will
 
include objects and situations indigenous to the population studied. In
 
devising these problems, principles designed to assess the structural
 
equivalence of problems will be used. Intensive collaboration with
 
Kenyan counterparts will also be useful here. Second, the same basic
 
concepts will be assessed in infants, classificatory skills in children,
 
and combinatorial operations on classfications in adolescents and adults.
 
because the approach is developmental (the conceptual advances have been
 
ordered in an ordinal and inclusive sequence), extent of development is an
 
easily interpretable dependent variable.
 

The relationship between nutritiont and growth and development of In
dividuals has of courso been studied fur some time. However, until recently
 
not as much has been studied about huw family interactions, child-rearing
 
styles, and general social competence affect the growth and development of
 
the child; including the parameters of physical, cognitive, and emotional 
develoixent. Family and cultural factors influence individunl health not 
only in the specific* of dietary practices, the provisinn c a healthful 
and sanitdry cvtwiruol:nvt, the voioj-outl ani uttli:tioni (it uIp1pirtAte 
medical care whvn nece,%sary, but uqunil/ in the social inc-lctiton in 
children of perception4 and Attitudus ab-ut health and illness, life-styles, 
etc. Such asp,Ct of ftail) functloning Ps oclo.demogrnphic ferturet, 
family collooQn. tV11:1101 js ' -tnJt onfl ici resotiv Iion. tari4 
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climate, problem-solving skills, support connections, organization and
 
task division, values and cultural orientation, should be considered in
 

conjunction with the various assessments of cognitive processes specified
 
below.
 

Also, there are dicatlons that caregiver sensitivity to a child,
 

and caregiver structuring of the environment can be linked to the child's
 

ability to be tuned into salient features of the milieu. As we study the
 

ability of malnourished children to select features of the environmep,,
 

to respond to, -andto maintain attention appropriately, we will alse
 

attempt to document variation in caregiving behaviors. The quality
 
and quantity of these interactions will interact with a host of health
 

and nutrition factors and impact on the course of psychological growth.
 

Analysis of caregiver variability may provide another promising way to
 

study differential outcomes in the developmental course in addition to
 

the set of specific assessments. The study will thus also seek to
 
assess family social functioning and social competence as a variable
 
factor in the nutritional, health and developmental status of children.
 
This assessment is interrelated with and relies on other components of
 
the overall study.
 

To assess the relationship between nutritional intakes and cog
nitive development adequately, a two-phase study is proposed. The
 
first phase is cross-sectional and will be completed Auring the first
 
three-year period of the project. The goals of this phase are:
 
(a)to establish reliable assessments of levels of cognitive develop
ment across most of the life-span; (b)to extend these procedures where
 
necessary to include a structurally parallel set of procedures based on
 

objects and activities indigenous to the population studied; and (c)to
 
establish through correlational means the relationship between levels of
 

current nut-41bonal intake (and retrospective reports of nutri:ional
 
history) and current levels of cognitive and social development.
 

The second phase of the study is longitudinal and is proposed for years 

four and five of this project. All individuals seen during the first 
phase of the study will be seen two years after the initial assessments. 
This will allow for a detailed analysis of the relationship beteen 
nutritional intake and cognitive functioning over a tvw-year period. 
For example, individuals assessed at the same level of developuent 
at Time I may not show equal cognitive advances as a function of 
nutritional history. Inaddition, the number of individuals available 
for establishing adequate norms for cognitive development will be 
effectively doubled. For those subjects born during the first phase, 
almost complete life records of nutritional intake wili be available 
for that period which previous studies !,ave indicated Is critical for 
subsequent cognitive develcpls.nt. 

Because of the time required to ob,;ain reliable assessments of cog
nitive and social competence, it will not be possible to assess all
 
individuals who are part of the overall study. A sub-sample that has
 
been screened for sensory capacity will be selected on the basis of age,
 
sex, and nutritional status,as follow ,
 

U-0 Asessment Time L Assessment Tim* 
N hr" N7- hrR-S 

6-12 months 30 1.5 4S 9-10 years 30 9 270 
13-24 months So 2 100 11-13 years 30 10 300 
2-4 years t0 4 740 14-16 years 30 II 330 
S-6 years '0 8 240 17-19 years 30 11 330 
7-8 years .) 9 270 20-40 years 30 7 210 

685
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Half of the subjects at each age range will be male and half female.
 

With the exception of adults over 20 years 
of age, half of the sub-sample
 

will consist of individuals that have been judged 
by the nutritional-medical
 

team to have had an adequate history of 
nutritional intakes and half will
 

To avoid
 
have been judged to have had an inadequate 

nutritional history. 


the possibility of confusing mental retardation 
with sensory deficits, only
 

individuals that are found on examination 
to have adequate vision and
 

incapacitated by disease) will be included
 hearing (and those who are not 


in the study of cognitive and social 
competence, In addition, the medical
 

examiners will assess adequacy of sensory 
and memory functions for the
 

A problem is not foreseen, however, 
except
 

individual cognitive tasks. 


for the younger children and infants, 
for whom the pediatrician's assess

ments will be critical.
 
Because of the need for these prior evaluations, 

this component of
 

the project will begin in the second 
quarter. During the two-year study
 

The youngest children will
 
phase, the oldest subjects will be seen 

first. 


not be seen until the second year of data 
collection. Hence, for the
 

6-month-olds, extensive data on the mother's 
nutritional history during
 

Similarly, extensive nutritional data 
will
 

pregnancy will be available. 


be available for the entire life span of 
the one-year-olds and probably
 

the 18-month-olds.
 
The sample of subjects over 20 years of 

age will include only adequately
 

nourished individuals. Long-term nutritional histories are the 
least
 

likely to be known accurately but every 
effort will be m3de to select
 

subjects of the best probable state in 
order to establish upper ranges of
 

cognitive development attained in the study 
population under prevailing
 

biophysical and sociocultural conditions.
 

The procedures for assessing cognitive 
and social development are
 

divided into two content domains: those 
concerned with the development
 

of logical-physical concepts and those 
concerned with the development of
 

A broad range of cognitive and social tasks 
will be
 

social judgements. 

used, yielding a comprehensive assessment 

of the subject's levels of
 

The concepts to be assessed at critical
 cognitive and social competence. 

Concepts
age periods are: 


Social Cuncept'.

A !% Logical Duvelopent PhysicalConcept 

- .. .piacc,'Causality
nI
Pr-lostiaT
IMF- .,>r 
Scriation
 

Social Identity
Identity

2yr - Syr Same ab abov 

Social Reulaton
 
Spae 


Positive Jw.vtice
Causality 


Identity,

4yr - 12yr C1455ificatiolitnd Identity, Space, Social 


Social Acrilt1i1on,
stid Causal ConceptsSerintion 
 4nd l'ositivv It,.ticv'(as above) 


:
(on!-er"atijwilo. of Soc,;4l Orl;n i.t .(Contirtiou-. an~d DO),-

continiOOIl. Qttititau y nrid Co .-f, 
11pd lt""+'*t I 

I Il 
w, ? 1 

i ! ', i4 4 i , 
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as is insured
Note that the comparability of assessments across 

because: (1)the same problems are used across a range of ages, and
 

devleopmental advances in the same concepts are assessed across all ages.
 

Logical-physical development. To insure breadth of cognitive assess

ments; the research strategy is to assess the development of logical con

cepts on the one hand, together with the development of related physical,
 
And, in addition to
spatial, and experimental concepts on the other. 


utilizing problems indigenous to the population studied, two further
 

modifications in the conventional assessment procedures will be intro

duced. First, all individuals assessed will receive the same problems on
 

two separate occasions. The first administration will serve as a fam
and as a diagnostic session for the
iliarization session for the subject 


Information obtained will be used to facilitate communication
interviewer. 

Second, beginning with the 6-or 7-year-olds,
during the second session. 


training session will be introduced between the other two sessions.
 a 

At this session the principles underlying each problem will be taught
 

For these subjects, additional, structo each subject individually. 

turally parallel problems will be introduced at the third session to
 

assess transfer of training. Combined, these modifications will greatly
 

enhance our ability to assess cognitive competence rather than the
 

ability to adapt to unfamiliar problems inunfamiliar settings.
 

Social development. The assessment of social development has two
 

components, intervIews and behavioral observations. All individuals 4
 

years of age or older who are selected for cognitive assessments will 
also
 

be assessed on their level of social-cognitive development across a
 

number of content domains. These will include procedures for assessing
 

the development of: (a)social identity; (b)concepts of positive justice
 

in young children; (c)moral judgements in childhood, adolescence and
 

adulthood; (d)concepts of social organization and conventions; and(e)
 

concepts of laws and regulations. Intensive consultations will be made
 

with overseas colleagues in order to insure that the measures of social
 

development are appropriate to the population studied.
 
A behavioral measure of social development will be obtained by taking
 

narrative records of each subject's activities during critical periods of
 

the day. For the children, a play period in the natural setting will be
 

This naturalistic observation will focus on peer interactions.
included. 

The second observational period will encompass the major meal time,
 

These observations will focus on parent-child and parent-parent inter-


For adults, the meal-time observations will be supplemented by
actions. 

This
including observations on adult interactions outside of the home, 


component of social assessment will be coordinated with the general
 

random time sampling of behaviors described in preceding section.
 

G. Unit of Analysis: Household
 

).FOOD PATTERNS AND RELATIVE DEPRIVATION.
 

A major interest of this research component is examination of the
 

ability of a household unit to support itself nutritionally in a given
 

687
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environment. This interest requires investigation of food patterns and 
their environmental contexts, synchronically and diachronically. Food 
patterns include: procurement, preparation-methods, storage, distribution, 
and consumption; knowledge, values and attitudes about food; food uses on 
special occasions (e.g. festivals) and iinder special circumstances (e.g. 
ill-health); food and dietary histories. Also to be examined are the 
relationships of food patterns to the sociocultural and biophysical 
environments. Assessments of the effects/results of the patterns is part 
of the broader investigation, with dietary assessment a major emphasis. 
The latter is multi-purposed and provides part of the core of the infor
mational base of the project. Other assessments include the more bio
graphically-oriented aspects of the proposed research project, as well as 
the subjective assessment, relative deprivation which is the special 
concern of this component. Two parts of this component are explicitly 
diachronic: a) collection of food and dietary histories, especially on 
the household level, in part to ascertain pervasive nutritional experiences; 
and b) determination of relative deprivation (see bWlow). The synchronic 
orientation encompasses: a) ongoing management and manipulation of food 
patterns to current assessments and biological states (e.g. pregnancy and 
lactation). Investigation of food patterns and relative deprivatien is 
one of the interfaces between the nutritional/biological and the economic
administrative components. Clearly not separate from these other parts 
of the research, this area provides opportunities for integrating several 
research topics and activities. 

For purposes of this research, food patterns may be usefully divided
 
into resources and strategies. Three specific objectives of this part
 
of the project are: 1) to examine management of nutritionally relevant
 
resources (e.g., cash, credit, commodities, kinsmen, comestibles) and
 
the environmental context of such manipulation; 2) to describe resulting
 
household food patterns; and 3) to explore the relationship between food
 
patterns and people's sense of well-being in terms of relative deprivation.
 

Relative deprivation is defined as the gap between preferred and actual 
levels of food intake, although in the literature this terminology is not 
consistent ar precisely defined. In addition to food itself, the comparison 
with former (perhaps also 'rightful' or 'expectod') status vis h via food 
is of concern here. It is expected that preferences and suchse1T
comparisons or evaluations will include aspects of food constituting 
culturally defined qualities as well as desired food quantities. The 
concept therefore can be applied more broadly to food patterns rather 
than being restricted to intake levels. 

Since this component of the research project is closely linked with the
 
independent variable food intake, some of the data collection will coincide
 
with sampling procedures and field survey enumoration described for the
 
nutritional and health status component of this research. For example,
 
the household food inventory schedule provides one opportunity to elicit
 
particular information on food procurement, storage, and inter-housohold
 
distribution, and uses of nutritionally-relevant resources. This infor
mation will be obt3ined through Inte:,leoing techniques sucn a- limited 
structured, serial structured and unstructured iviterviews. Structured 
observations in conjunction with the household *mpling schedule will 
also be possible. As is trme for the entire proposal, a combin&tion of 
nutritional/biomedical and %ocial scince approc'ire will be utili:ed in 
data-gntherng. Thle general approsch of ths component is an anthropological
field study incorporating the utc of ruspondcntr. and particip.int ohser
vation. Particip:rtt ubhirvation simply implies that the f(il,;1 re.vitrchcr 
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*takes part to varying degrees in daily and special activities of the study

population. Field data records will include field notes, maps, photographs,

unstructured interviews, questionnaires (ifneedd), structured observations,

food intake measures (e.g. quantitative child-intake records obtained by the
 
child-following technique), and such elicited materials as household
 
case histories. Insofar as possible, independent measures of related
 
data on the household level will be sought in order to cross-check information.
 

Since the research design of this component is a field study and not
 
merely a survey, the cross-check procedures are feasible. It should be
 
noted that some research activities listed below are concurrent, some
 
ongoing, ar some recurrent; some of the activities are shared with
 
other components. The tentative outline of major anthropological research
 
activJties is as follows: a) initial preliminary census interviews and
 
selection of household sample; b) description of the household units and
 
environmental contexts; c) ascertainment and utilization of public infor
mation (public records, maps, etc.); d) implementation of food intake survey

(includes the household food inventory); e) implementation of a community

census; f) involvement in unstructured interviews on food patterns (includes

both quantitative and descriptive data); S) development of a measure of
 
relative deprivation; and h) collection of other elicited material (i.e.,

nutritionally-important resources). Participant observation will be used
 
in these eight activities as well as particular techniques and methods as
 
needed.
 

Methodologically, this anthropological component isdesigned to fulfill
 
the need for detailed, ongoing household information to complement and complete

the nutritional/biomedical information and the need for linkages between the
 
household unit level of study and the broader community and institutional
 
levels. Other social science components also provide some of these linkages.


Conceptually, this component will relate to nutritional/biomedical as
sessments of capacities and capabilities. For example, the research concern
 
with relative deprivation focuses on a subjective judgment of capacity which
 
complements the traditional emphasis on "nutritional status," an objective

multi-measurement of capacity. Capability relates to ability and competence.

Examination of food patterns is a particular aspect of such capability. The
 
basic conception of a human system with capacities as well as capabilities

also is included inother economic-administ,. ,ecomponents. This
 
conception is linked back to the focal relationship between intake and
 
functioi by regarding that relationship as part of a multi-dimensional
 
feedback loop involving both biological and societal concerns.
 

2.AVE INTERDEPENDENCE OF INTAKE AND PRODUCTION.
 

This component and a second economic investigation (see next section)

aim, in part, to explain the role of food intake, and of the need to insure
 
minimal intakes, ingoverning patterns of household and village economies,
 
Starting with an overall conceptualization of a community of households,
 
each unit may be described in terms of its evolving resource patterns

(including its pattern of labor force, its transactions, and its command
 
of further resources, goods (including food), and services). The purpose

is to enable simulation of the process of evolution of household arrays
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(inwhich the size and composition of households is related to their access
 
to resources and employment) in order to understand the key determinants of
 
change in the numbers of dependent households (households unable to ensure
 
adequate intakes by their own resources.)
 

Emphasis is on the consequences of malnutrition, together perhaps with
 
the threat of hunger; for household behavior as this in turn governs subse
quent household productivity and earning, intake patterns, behavior, and
 
function generally. An understanding of these relationships might contribute
 
to the design of social action to reduce malnutrition and minimize its
 

.repercussions. Next, research will focus on general equilibrium and dynamic
 
properties of communities of interacting households with respect to patterns
 
of intake and function of different categories of households (to be defined
 
by the study) and attempt to identify characteristics of the institutional
 
framework (e.g. inheritance, land use rules, credit institutions) that are
 
significant in producing the observed and postulated patterns of intake/
 
function. Ultimately, a model will be developed to simulate long-term trends
 
in intake and function and in relevant institutional changes in the com
munity. The significance of this research is that it studies the role of
 
social institutions in mediating the relationship between intake and function,
 
i.e. the two-way relationship in which intakes affect and are affected by
 
social institutions.
 

The central methodology of this component is linear programing used
 
as a technique for exploring alternative household stratelies for allocating
 
time and resources and for appraising observed household behaviors as they
 
ielate to the provision of food and its destribution over time and between
 
people. The final outcome is seen as a definition of the social/institutional
 
framework in which households interrelate and which mediates the cumulative
 
social impacts of experiences or threats of malnutrition.
 

H. Unit of Analysis: Community and Institutions
 

1 ADMINISTRATIVE MECHANISMS OF FEEDBACK AND ERROR CORRECTION. 

The ultimate purpose of the research project is to strengthen the
 
capacity of developing nations to deal with the problems associated with
 
malnutrition. Since the project focuses upon the consequences and not the
 
causes of low intake, it wi:! c.tabltsh how serious the problems are but
 
will not directly indicate how they mig'it be solved. The utility of the
 
entire project to policy-makers will be greatly increased by this social
 
science research component which supplements and draws on the findings pro
duced by the project's life scientists. The purpose of this investigation
 
is to indicate the manner in which the particular systems under study could
 
most appropriately be strengthened in their capacity for dealing with
 
malnutrition. This research is a centrAl component of the study of th
 
relationship between deficiefit intake und "iocial competence" in a
 
comunnity, studying, especially, societal competence in response to the
 
threat or existence of malnutrition.
 

The social, economic and technical conditions of production and -stence
 
are changing constantly, and the post and future thul pose an vnetn4ng :;trits 
of challcnacs to the nutritional statur of iome individualt an covunitiro. 
It is impossible to anticipate, much lert, pievent, the nutritionally datriagllg 
components of all change. matny of thv." cb..llengr are me* by adjutin-.t,% 
in the market and in the tfch;ivior of ftnlltr. Wi0t.- %hanlg:r art ilut met 
efictIvoly by th'% re1I4|t,vqthl1tr I nv tJ vvio. jtta'.nr pa 
pervaftive prollen of iJc1.J&i~t Jflttdd. A stat i-iL1t 4W." 

tut ifl frarvworl, fur deAl iwig %it chor In nut rit ko"4 &t 'tu% no Mc 
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as it needs policies attuned to dealing with current malnutrition. Social
 
competence exists at the levels of family, market, community a&d national
 
behavior and isboth affected by and affects nutritional deficiencies.
 

A set of community and national feedback and error-correction insti
tutions depends on the effectiveness of three components: (1)problem
 
identification mechanisms, which will detect the existence of a nutritional
 
problem quickly and reliably; (2)decision-making institutions, which will
 
make competent and binding decisions to deal with the problem; and (3)
 
implementation mechanisms which will move forcefully and effectively to
 
execute the decisions made. The effectiveness of a nation or community in
 
feedback and error correction on nutritional matters depends on the inter
action and operation of all three components. Frequently one finds situations
 
in which error correction is better dealt with by three imperfect components
 
which work very well together than by a system which has excellent components
 
which are poorly articulated with one another. For example, a problem
 
identification mechanism which is highly proficient and located in a Ministry
 
of Health, with decisions and implementation being undertaken in a Ministry
 
of Agriculture,might work less well than a set of mechanisms that were
 
separately less proficient but were all in one or the other ministry. The
 
"best" isoften the enemy of the practical, and a major objective is to
 
discover what will work.
 

A community's and nation's feedback and error-correction institutions
 
for nutrition will be investigated in the following manner: a sample of
 
present and past challenges to nutritional status will be drawn; and tho
 
experience of the conmunity and the state and national administration in
 
identifying and dealing with these problems will be investigated. The sample
 
will be composed of two parts. The first will be the present and past
 
nutritional problems which are identified by the larger research project
 
itself. (This sample, because it focuses on problems that remain pervasive,
 
will tend to highlight the shortcomings of the existing institutional
 
structures. It is important that it be supplemented by another sample in
 
which there is a good chance of finding successful responses, where problems
 
were solved before they became pervasive.) The second sample will be drawn
 
from an investigation of government initiatives for change in agricultural
 
production in the area. Government files will be checked and local respon
dents interviewed concerning the potential problems which the initiative
 
posed for nutrition.
 

Having identified situations inwhich nutritional problems needed to be
 
solved, the research will then focus on the mantior in which the feedback and
 
error-correction processes worked, where they were successful and 'ihere they
 
were subject to delays, blockages and mistakes. This investigation will be
 
conducted through study of relevant government files and interviews with
 
community and administrative informants. The researchers intend to be open
 
minded and broad about the range of community and administrative institutions
 
which will be explored. The point is to identify the ways in which a com
munity or nation deals best with its nutritional problems, not to evaluate
 
any one particular institution. Inprinciple, effective response mechanisms
 
might be found in any one of the following: informal community social
 
structures (traditional or new), community official councils, religious
 
bodies, the courts. administrative personnel operating at any level from
 
the village to the capital, functional administrative bodies composed of
 
anything from generalits to health or agriculttiral spriailIats, private
 
medical practitioners, and so on, Thus this research component attempts
 
to dlscovc'r whether nutritional problems inpractice are best dealt with
 
by institution% which are: privato or Covert-mentnl, centralited or decon
tralizcd, genvralit or specialized, a particulAr type of specialty, or
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some combination of these types of structures. The prospects are that it 
will be found that some types of challenges to nutritional status are well 
dealt with by one set of institutions and another type by a different set. 

A brief methodological note is in order here about units of analysis
 
and quantification. The units of measurement for this particular study are
 
challenges to nutritional status. These units will be systematically selected.
 
However, the intent is to be unstructured and diagnostic in collecting data
 
on what institutions responded to these challenges and how. Systematic,
 
quantitative analysis of the relative success of different feedback and
 
error-correction "treatments" to challenges will then be made. This will 
be supplemented by qualitative analysis of the same material.
 

The research proposed here seems essential it the results of the larger
 
project are to be translated into effective policy recommendations. At a
 
minimum, it will be conducted at the site assigned to the University of
 
California, Berkeley. Ideally, such research would be carried out at all
 
the sites, however. This broader coverage would facilitate the development
 
of policy recommendations for those sites. In addition, the observations
 
comon to the funded projects would indicate generalizations about appro
priate institutions that would have a high probability of applicability to
 
a range of other developing countries. The greater the degree of institutional
 
variation between research sites, the greater the richness and reliability
 
of the findings will be. In particular, itwould sees desirable to have
 
differences between countries in which this kind of study is being done along
 
the following dimensions: centralization, colonial heritage (as each metro
politan country tended to create a similar set of institutions), orientation
 
of national policy toward the poor, and relative importance of subsistence
 
agriculture.
 

2.NUTRITION AND ECONOMIC FUNCTION IN COMPARATIVE CO*#UNITIES. 

Most economic analysis has been developed under the implicit assumption
 
that people are adequately nourished, Ratioanl economic functioning then is
 
interpreted as a choice about consumption and productlonbased on utility
 
and profit maximization. However, when the level of income is so low that 
itbarely suffices for marginal fulfillment of basic need%, such as food,
 
clothing, and shelter, the functioning of indiviudals, householdh ard
 
coamunitles as economic units and the nature of the economic environment
 
inwhich they operate are drAstically altered. Not only Is the individual's 
transforriation between available labor-time and productive labor-time 
affected, but the processoi of wage determination and of the allocation of 
the use of land and credit are affected as well. 

It is hypothesi:cd that a najor criterion of the organi;ation of the 
village economy is to ensure low-income households of adequate, stable foo'd 
supplies in the face of seasonal 8ni weather-induced fluctutio1n in their 
marketable surplus. This is accomplished by institutional arrangements which 
Interlink the provision of access to credit and land to low-in 'u:', hou;ehold.t 
tit the provision of peak-timr labor and crop-sharing contrtcts to the land
lorJ. IDep.irture fr,,n itandard pattern of food productlon vio, for intat,,e. 
lImprovei t thiologyi are S0e11 i4uteul-v ly r I.y * rld thiiI .,d j,t8 tn Jrepvr , 
very n¢h on the initial level of well iveing of the I ridIvwohjl. 'nire ro-eat 
deicribed in thi-i compunent will tittirpt to iinal ' e th vi-,not,;, ftinctionitip, 
of local fiibtitutloii , under cntulitiow In which 11:1Yi tiniviudols5n1 
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A comparative study is proposed encompassing economic groups in
 
different sociocultural conditions and varied levels of food intake. It
 
isproposed that the study be carried out using appropriate study communities 
included in the total CRSP as case studies. By controlling for the few 
separate factors that have affected the evolution of the comuanities 
differently, comon patterns of economic behavior are likely to emerge that 
can be generalized into a theory of economic function under subsistence and 
uncertain food supply conditions. The evolution, over time, of the affected
 
economic groups will be studied in a model of household behavior and inter
action in subsistence communities. The internal as well as external con
straints imposed on household functioning at these low-income levels will
 
be identified, and their relationships with the maintenance of poverty will
 
be clarified.
 

This research component will implement an empirically well-grounded 
mathematical model of the household decision processes in the survival
oriented institutional framework of the traditional village economy. The 
dynamic evolution of a population in a number of household categories 
will be traced as they interact in the quasi-markets for labor, land,
 
credit, and commodities within the risk-minimizing village economic
 
intitutional setting. It is expected that the combined result of the
 
institutional ways of insuring against falling below subsistence food
 
requirements is, in the medium run, to perpetuate poverty and quasi
feudal economic relations within a stagnant agricultural village system. 
Mother expectation is that when the traditional system is replaced by 
a pure market system, without any extra institutional provisions directly 
or indirectly to ensure subsistence food supplies, the situation of the 
poor becomes actually worse: a process of successive arginalization, 
displacement, greater indenture, and indebtedness increases the numbers 
falling below subsistence. Simple solutions are not forthcoming because 
the structure of the economic system under which many undernourished 
people function does not allow for the efficient conduct of nutrition
 
intervention and other development policies. It is the relation betveen 
this structure and the people affected by it that this research will 
attempt to untangle. 

A rigorous formal theory of economic functioning under subsistence
 
conditions has not emerged from previous research. Absent are explanations
 
of the reasons for the structure of land, credit, and commodity markets and
 
the reasons for the structure of the labor markets within which outside
 
employment is sought by the subsistence farmers. Several studies have 
examined the imperfections in the labor, credit, and other factor markets
 
as explanations of poverty. The research concentrated on how the inter
linkage of various factor markets reinforces poverty, on how individual
 
transactions are interlocked and result inmaintenance of stagnant
 
subsistence agriculture, and how differential adjustment mechanisms operate
 
in the different markets. Many of the basic assumptions of the models
 
remain untested and the need exists for constructing a rigorous analytical
 
framework to incorporate all meaningful relations.
 

This research will evolve In three general phases, each lasting 
approximately one year. First, a preliminary theoretical background for the 
study will be formulated as a basis for subsequent data collection, The 
theory will provide the apprnpriate h)potheses to he tested by the data 
and formulate the models that will from the basis for later analyses. After.visitsto field sites and collalorative interdisciplinary discussions a 
feasible empirical reoeArch package will be designed that will yield in. 
formitio neceftqnry for the analysis in the Inter phases. The iecond year
will involve extensive data collection in the field, The initial design

and progrnming of relevnt modeling software for the subsequent empirlcal 
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The final phase will
analysis will also be started during this phase. 


involve mainly analysis of the data; refinement of the models developed; 

and other aspects of write-up and dissemination as stated for the overall 

research project. 

1. 	Data Maaement 

Data management is an ongoing concern throughout the three major phases 
phases and research componentsof 	this research project, although certain 

present particular concerns. Major responsibilities of data management
 

include: coordination with work force and equipmeat noeds in the active
 

data collection phases of the project; non-duplication of data collection 

efforts; facilitation of computer processing; and onsurance of accessibility, 
It is anticipateddistribution, and security of research data and materials. 

that field data will be directed to a central field location for initial
 
centers will be established atprocessing. Subsequently, data manameont 

both of the main collaborating institutions. 
he inanagment of data will be as follows: 

1. Bach person in the comunity will be asigned a code number. The 
code Identification will be kept in a separate locked file with 

access. This file of information will be kept currentcontrolled 
and available only to senior scientific Investigators. This coding 

Anywill preserve the confidentiality of the individual respondents. 
basic information gained by any Investigator will be added to this 
file. 

2. 	 A second file will be kept by household. Each household will also 

be assigned a code number. The correspondence between household 

and number will be kept confidential in a separate locked file with 

controlled access. This identification number will be catalogued 
with the code numbers of all members of the household. The member

ship composition of the household will be kept current and avaiable
 

to only senior scientific investigators.
 

3. A third file will be kept on cominity data. 

4. A fourth file will be kept on environmental data
 

data core for
S. Each inveattator has defined a topical area with a 

presented inthe research components,
which s/he is responsible, as 

data which are likely toEach researcher will also identify specific 
provide complementary interconnections between various cosponents. 

All data collected by scientific participants will be availablo to 
all other such participating researchers upon request.
 

6. Types of data to collected and methods of analysis as well so any 

special concerns or considerationi will be shared with oit investt

gators before fioldwork begins. Aty changes or amorging colictiofi 
or m4nalt'ment pri-hl4ms ill slit) w discuotsJ by 411# rrtrtrric 
as soon as po .. ik, 

Adequate cotputer facllitltj c#i it partit(iiAtinl U.S. it'?titutirf
 

It is anticipated that lan"fgue and data poel. "Jnretrieval bytta ,l
 

be agrced upon by all participants in t1f"CUSP. tt, which this pro)Pt will
 
conform.
 

Statistir l methods of hilttvf t . multit1orol anAifils mAY t 
., dulcu ' S tit inl.tivoh tJ(another area for CP1 

indivIuJ; i proJtct ,tntlilticians. 

ft's4
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TABLE 1
 

Criteria for Selection of Communities
 

Characteristics Sought 


Stability-

to minimize attrition and loss of 

repeated data collection capabilities 

and need for follow-up in different 

settings 


Homogeneity-. 

Particularly ifmore than one village 

needs to be utilized. To reduce 

variability of biologic variables, 

divergence of food patterns and 

family structure and interactions. 


Appropriate Size-


Appropriate Range of Nutrient Intake-


AeqoseP InfrAstructore' 


. t( u it-

Cc~ 
thr C 
stdert 

is ,ich 4' not1 
:iaN*vr wst 
for the pf' f,rt. 

saIldfy All 
not be ron-

to 

Indicators of Characteristic
 

low migration rates,
 
minimal labor translocations,
 
reasonable assurance of absence of
 
major disruptions of the socio
political milieu of the community
 

Variables not essential to the hypo
thesis, but likely to confound,
 
are homogeneously distributed across
 
the selected community,(e.g. water
 
supplies and health facilities).
 

Little genetic, ethnic and cultural
 
diversity in the selected coumunity.
 

Provides either an adequate sampling
 
frame for sample size ultimately
 
dttermined or, if smaller commu
nities need to be utilized, large
 
enough for a whole population
 
sample (preferably) or:
 

Each of several communities selected
 
must fulfill all criteria and in
 
addition be comparable to each
 
other invital, ethnographic, demo
graphic and environmental charac
teristics.
 

Evidence such as observable status
 
or previous studies provides a
 
reasonable judgement that a suitable
 
range of nutrient intake levels
 
exists in the population.
 

Sufficient organization to provide
 
continuing communication with the
 
population,
 

to assist inobtaining informed constnt,
 
and to a-ui" ht"iiantannig porulnttrou
 

cooperatiot to minize attrttiii.
 

Other contion§ requiring exclusion nro
 
A high iiuvAlrnce n( A roaplic3ting
 
variable (e.g. diaictu%, endemic mflnrit,
 
volWntry Abortion r~te). a ver' lo
 
birth rate, atypicnlly high mortflity rtte
 
aong young adult%,
 



--

...... ~~...r, for ,ar"e of 2Z0 T-,les C,'er 2 Years 1r~a 


sirts C-2- 6-S 9-11 12-14 15-17 18-20 21-23 

St,. 

0-2 12 11.0.o 

(1.0) 

11.0 1O.S
3-S 12 


(1.0) (o.5)
 

6- 12 11.0 1o.s 10.0
 
(1.0) (o.s) (o.s)
 

10.5 10.0 9.50
9-11 12 11.0 
(1.0) (0.5) (0.5) (o.s)
 

12-14 12 11.0 10.s 10.0 9.50 9.10
 
(1.0) (o.s) (0.5) (0.S) (0.4) 

9.50 9.10 6.75
13-17 12 11.0 10.5 10.0 
(1.0) (0.5) (o.s) (0.5) (0.4) (0.35)
 

18-20 12 11.0 1O.S 10.0 9.50 9.10 6.75 6.S0
 

(1.0) (0.5) (0.5) (0.5) (0.4) (0.3S) (0.2S)
 

6.50 6.25 total deaths
21-23 12 11.0 10.S i0.0 9.50 9.10 6.75 

(0.5) (0.4) (0.35) (0.25) (0.25) 3.75 = 31.25%(1.0) (0.5) (0.5) 


Tctal with
 
47.S 36.4 26.2S 13.0 6.25
 cc Ie .e 96 88.0 73.5 60.0 


hi, tOrr frcz age (5.0) (3.5) (3.0) (2.5) (1.6) (1.05) (0.S) (0.25)
 

birth
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Footnotes to Table 2
 

1Assumptions of model
 

attrition rate : 0 (on decision, sample size will increase)
 

birth rate (live births) : 	48/100 couples/year in study population
 
(selected as reproductively active)
 

reproductively active couples comprise 50% of the families 

rates: 
0-3 months mortality rate 40/1000 live births 

4-12 months mortality rate 40/1000 live births 
1-4 year mortality rate 100/1000 live births 

1-4 year death rate 40/1000 children in age group
 

2Rmainlng subjects (deaths)
 

t'9 7 
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Table 3 

Core Anthopometry Heasuroments
 

Frequency
Measurement
Roup 

once withtin 24 hours
birthweight*
newborn 
 ofbirth
length 


head circimference
 

monthly
Weight
first year 

0 - 12 months length
 

head circvnference
 
iliac crest to heel length
 

monthly
weight
second year 
13 - 24 months length 

head circumference
 
arm circumference
 
skin folds"
 

every 3 months
weight
prepubertal 

3 - 11 years 	 length-height
 

arm circumference
 
skin folds"
 

head circumference 	 initially then once/year
 

every 3 months
puberty - 1 	 weight
height 
arm circtLifervce 
skin fold%* 

initially
head circumference 

every 3 monthsweight
adulthood 
arm circuiiiferace>18 years 

skin folds"
 

head circunfervnCC 	 initially
 
height
 

upon detection of pregnancy
welght
pregnancy 

l-renc@ 	 and monthly thereafterarm cIrcu 

" uIn fold-.' 

monthly through weaning
weightlactation 

arm circumferenco
 
skin fold%"
 

* th,owts exam for all Want% 2 00 9rTwma
 
.. Triceps, biceps, suprailfc., shscapilOr
 
** Keaning * breast ferdng times pcr day
 

6"a
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Table 4 

Other Indicators of Nutritional Status to be Rocorded
 

Indicator 	 Minumum Frequency
 

Initially and with anthropometry
Clinical signs/symptoms of nutritional 

deficiency
 

Hematocrit, serum albumin 	 Initially and two times per year
 

Urine osmolarily/specific gravity 	 Adults seasonally and, in lactating
 

women, when breast milk output is
 
measured
 

Lactating women when breast-milk
Urine 24-hour creatinine 

output is measured
 

Serum/blood/RBC/urine levels of 	 As indicated by clinical signs, probable
 

vitamins, minerals (especialiy intake, or previous experience,*
 

vitamin A, carotene, folacin, If indicated, once per year.
 

vitamin B-6, B-12, riboflavin,
 
thiamiP,. iron, zinc, copper)
 

Individual projects should regularly moasure status of those vitamins, minerals,
 

etc. found to be significantly low in 20% or more of the population.
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Figre l---Core Research Design:
 
Mint=, Mcasurcn'ent Cycles
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In second week. Particular days scheduled to balance days of week in 3-month cycles.** 
 In fou-th week after birth and 3-month intervals thereafter until weaning.

NDTE- ,bo':.
de-cribes intervals for an individual family. Across study population, families


wculd be phased to distribute load. Cycle to be repeated in the second year.
 

CAB 

Food intake* - 2 weeks
 

Breast-milk intake
 

- 3 months -**
 
Anthropometry (adult)
 

-3 months-


Anthropometry (to 2 yrs)
 

-1 month-


Height (2 yrs - 20 yrs)
 

-3 months

Anthropoetry(pregnancy
 

-1 month- lactation)
 

Behavior/activity profile
 
-6 weeks-(Subsample)
 

Mother-child behaviour
 

-1 month-(to 2 year)

(Subsanple) 

History of disease 

-I week 
(record marker events,
 
breast f."eeding)
 



-35-


INDIA PROJECT
 

Budget Summary; Year 1 (March, 1980 dollars)
 

Rupees 

$ equivalent 


Personnel 49,000 

Equipment &facilities 15,100 

Supplies & Expenses 33,100 

Travel 30,200 

Fringe benefits & overhead(provisional) ----

127,400 

US actual
 
dollars
 

47,000
 

19,100
 

2,500
 

4,800
 

18,800
 

92,200
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Detailed Budget, Year 1
 

A.PERSONNEL ....................
 

1. Salary and Wages, India $49,500(equivalent Rupees)
 

a. Professionals:
 

1. Physicians (none full-time) ........... 4.0 @ 2,000 

2. Registered nurses....................2.0 @ 1800 


6, 1 mo. each
 
1, 2 mo. each + training time
 
1, 12 mo.
 

3. Lab. technician/chemist ............... 3.0 @ 1,800 

4. Economists ............................ 2.0 @ 2,000 

S. Post-graduate trainees ................ 4.0 @ $ budget
 
6. Statistician/programmer .............. 1.0 @ 2,000 

7. Statistical clerk ..................... 2.0 @ 1,000 


b. Auxiliary Nurse-Midwives .......... e...... 3.0 @ 800 


c. Enumerators/Interivewers ................ 13.0 @ 1,200 


d. Administrative Assistant ................. 1.0 @ 1,800 


e. Secretary(ies).................. ........ 1.0 @ 11500 


f. Office and clerical ...................... .0@ 1,200 


g. Van driver............................. 1.0 @ 1,000 


h. "Housekeeper"........ . .... 1.0 @ 1,000 


2. Salary and Wages, United States $47,000(US dollars)
 

a. Senior social scientist ................ .025 


b. Social scientists, field res........... .075 

(year 2, 1.5) (year 3, 2.0)
 

c. Indian post-doctoral trainees,
 
stipends and fees ......................3 FTE 


*(R) = rupees, U.S. equivalent 
**(US) = actual U.S. currency 

$49500 (R)*
 
$47,000 (US)**
 

8,000
 
3,600
 

5,400
 
4,000
 

2,000
 
2,000
 

2,400
 

15,600
 

1,800
 

1,500
 

1,200
 

1,000
 

1,000
 

8,000
 

15,000
 

24,000
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Detailed Budget, Year 1
 

B. EQUIPMENT AND FACILITIES
.................................................. 15, 00 R) 
1. Furniture: 19,100(US) 

Office (some from collaboration) ................ ..... 1,600(R)
Housing (some from collaboration)
..................... 2,000(R)

Typewriters, 3 @ 1,000 each
........................... 3,000(US)

Bicycles, S @ $100 each ................................ 500(R)
Central office space -- to be provided................ No charge
 

2. Vehicle................................. 0.... 
 .... ..0.0.0,000(R)
 

3. Electronic balances (infant-weighing)................... 8,000(us)
 
4. Audiovisual equipment, ................. 
 ................. .6,000(US)
 
S. Skinfold calipers...... . ..........
............ ... 600(US)
 
6. Portable scales, adult ........... ..... ...... ........ . 500(US)
 
7. Miscellaneous small equipment
.......................... 1,000(R)
 

C. SUPPLIES AND EXPENSE ........... o ........ ........ .......................33,100 (R) 
2,500(US) 

1. Chemicals and glassware
....... ........ ... .... .8,000(R)
 
2. Gasoline and upkeep of van..... ... ....... ... ........ 2,500(R)
 
3. Housing......... . . .. .......
. . .. . . . ... ......... 2,400(R)
 

a. A house in a study village, having three sleeping
 
rooms 
for two persons each; electric current and
 
septic tank if possible, @ $10O/month........ 1,200


b. Living quarters for local field workers nearby but
 
not in the study villages, 0 $100/month...... 1,200
 

4. Forms and paper supplies. ................................
 5,0(R)
 
S. Computer time........................................2,S00(R)
 
6. Communication & shipping... a.(India), ............... .. ,000(R)
 

7. Film processing ........ ................................... 500(R)
 
8. Food and transport for survey teams:
 

yrs 1, 2, and 3: 
24 people 0 $10/day for 30 days ...... 7,200(R)
 

D. TRAVEL
 

1. Domestic: a) U.S. staff: capital - site * return 
12 trips/yrlapprox. $150/trip..2,000(R)
 

b) Local officials, collaborators:
 
capital + site + return
 
12 trips/yrfapprox. $150/trip..2,000(R)
 

2. Foreign: a) 3 trainees to USO$l000 each 
(one-way in year )... ....... ..4,000(R)

b) 3 senior staff to US S $2,000 each.........6,000(R) 
c) 6 US staff to India + $10 per diem 

each 1 $2,700..... ...... , ....16,200(R)
d) US per diem + misc. US expenses
 

for Indian scientists ........... 4,800(US)
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BUDGET JUSTIFICATION
 

A. PERSONNEL
 

1. Estimate and Justification of Overseas Field Staff Requirements
 

a. Survey, preliminary and follow.ups
 

1) 1 M.D. 
2) Collaborating professionals and medical students
 
3) 2 Nutritionists (1 local + 1 US or collaborating professional;no charge)
 
4) 1 R.N. = auxiliary 

1-4) Assume 24 persons surveyed/team/day; 4000 persons to be surveyed per
 
year; thus 167 team-days/survey
 
One survey per year In years 1, 2, and 3
 

Need 6 teams to complete annual survey in one month. 
5) Laboratory technician for PCV's, etc ..................... 0.5 FTE**techniclan 

b. Food intake .............................................. from 3rd qtr. of 
yr 1 through 3rd 
qtr of yr 3 

1) 24-hr recall with heights, weights and medical form:
 
2-person team; 2 hr/iouse; 4 hshlds/day; 100 hshlds/mo.. 2 FTE
 

2) 24-hr recall only:
 
1 person; 0.75 hr/house; 6 hshlds/day; 500 hshlds/mo .... 4 FTE 

3) Inventory with meds. : 
I person; 2 hr/house; 4 h.shlds/day; 100 hshlds/mo ....... 2 FTE 

4) Dietary history: 
2 person teamnl; I hr/house/ 6 hshlds/day; 
300 hshlds (one time only); 50 days total ............ O.T.*
 
aUs field nutritionist + local. 

5) Nutrition history: 
2-person team; 1 hr/house; 0 hshlds/day; 
300 hshlds (one time only); 50 days total ............. T.* 

6) Infant ted -. Jighi (n--75)
 
(with body tem. , record; wi th observ. maternal intake)
 
12 hr'/i nf1Tnt ; 0.,75/day; n-,25/mo; 33 working days/mo
 

7) Child-following (n'-1 ,t) 
12 hr/child; (.75/day; n180 observ./yr; 240 days/yr ....1 FTE 

8) Food analy;i.......................................... ca.l FTE Techi cian
 

* O.T. indicates one time only.
 

** FTE a full-time equivalent, may be more than one individual
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A. 	PERSONNEL (cont'd)
 

1. Estimate and Justification of Overseas Field Staff Requirements (cont'd)
 

c. Nutritional and health status
 

1)	Comprehensive medical exam, including sensory, to
 
supplement survey exam:
 

n=l00; 16 persons/day,eachnurse+M.D. team;l00days total O.T.* 

2) Basal or resting metabolic rates (with temperatures) 
45/month; 6/day in about 2 hr=eight quarter-days/mo. 
Technician (24 days/yr) ............... . ........... .ca.O25FTE Technician 

3) Urinary creatinine: 
n - 100 samples/mo............................ .,.... .ca.O25FTETechnician 

d. 	Disease
 

Data base from above
 
Community records -- clerical
 
Participating M.D. collaboration -- community med. or P.H.
 

e. 	Reproduction
 

Data base from above 
Community records -- Llerical 
Participating M.D. collaboration
- obstetrician and pediatrician............ ........ lFTE
 

f. Activity
 

Energy expenditure, at work
 
300 subjects x 6 activities = 1800 measures/yr
 

36 measures/day,thus 50 days/yr, requiring 1 Technician
 
with US staff (2mo.Technician=ca.0.15 FTE Technician)...0.5 FTE Technician
 

g. Activity diaries
 

Coding and transcription: 1 hr each; 300-500/yr .......... 0. 25 FTE Technician 
(2-3 mo. Tech. = ca. 0.15-0.25 FTE Tech.) 

Random sampling activity ................................ .1 FTE 
Post-graduate, for training, 1 on U.C. budget 
Clerical 

h. 	Cognitive .................... .................. .. . ........ 2 FTB
 

Translators and recorders
 
Post-graduate, for training, 1 on U.C. budget
 
Clerical
 

i. Diet potential 

Local professional-level economist..... ............... 1 PTh 
Clerical 

J. Administrative mechanisms 

Clerical only 

k. Nutrition and economics 

Local profes!;iona l-level economist .... ........... 
Post-graduate, for training, 2 on U.C. budget
Clerical 

, FTB 

'O.T. indicnt,, on,, time only. 
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A. PERSONNEL (cont'd)
 

2. US Personnel
 

Social scientists are needed for on-site training of Indian professionals 
and for participation in the initial reseprch effort. In the first three 
years it is anticipated that a senior scientist will devote 25% time to the 
effort and others the equivalent of 75% time. In year two contribution of 
field investigators should increase to 1.5 FTE and in year three, to 
2.0 FTE. If the project extends to years 4 and 5,the work would mainly
 
be the responsibility of Indian professionals trained in years 1-3. It is
 
anticipated that about three other US professionals will participate in the
 
research, at no cost to the project except travel.
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APPENDIX V-i 

Correspondence Received Regarding Management 



Dept. of Nutritional Sciences
 
University of California
 
Berkeley, CA 9,1720
 

August 33, 1979
 

T. Kelley White
 
Office of the Director
 
International Progranm In Agriculture
 
Purdue University
 
Agricultural Administration Building
 
Wtst Lafayette, Indiana l7937
 

Dear Dr. White:
 

I have received your communication on the nature of the management entity
 
and fear that there are fundarrental misunderstandings concerning the consultation
 
recently held and Issues of future scientific and fiscal management.
 

I convened the meeting on August 13 and 14 at the University of California,
 
Berkeley, to consult with memers of Institutions that mlnht be Included In the
 
Nutrition CRSP If the projects are acceptable to the USa-]-).-their country missions
 
and to BIFAD. We stated explicitly at the meeting that bindin) dclslonj could
 
not be taken at that tine. The purpose of the consultation w.i to dikcus, alter"
 
nitIv., styles of rranageoent that should cover the concerns of any future group of
 
collaborators. It Is my expectation that, even If the foujr Instltution consulted
 
are the Institutions initially selected, the CRSP will ultiritely Includf- addi
tional Institutlons. Management design should provide for this ardltiornil pirticl
pation with full partnership of these principals In a future expandr 4 C:-P. 

It has been fry experience Ir consultations of this kind thit the# offering 
of a working paper Is conducive to bringing focus efficiently to bear ,ikey 
Issues. I thought that all merrbers understod that the woring paper frcwi 
Berkeley like the docur*ents provided by Purdun, was subrIt tod with th)at In rind. 
The working pipers from both Berkeley and Purdue! did stlr;ult, dlscusion of
 
the management structure and helped the pArtlcipanti resolve Irortint Issuei. 

The consultation appears to have succeeded because nrot of th, criteria you 
have listed for guiding decilions concerning the ranatjofent strurti rs were Ini fact 
resolved In the course of the two-day meeting as the enclosed r1inutes of the meting 
show. The group concurred In a decision to recornxnd to Alt) the forrnotlon of a 
Scientific Coordination Comrmittee that would advise and guide the Ifro(;rr:m Director 
In rratters of scientific coordination and trnnager-nt. Viile dITc1SInn coicerning 
research protocols and rvthods, etc. have financial Iri Ic.tIon,. the deciion-. 
concerning what must be done and how best to pru-e-d with rp,.e.rch can only be 
taken by the Investigators themselves. I believe trt ci "' tile Investitors 
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Swould be happy to have their Institutional administrative/financial officers
 
resolve matters of a purely administrative nature with AID. The group recofrnended 
that there could be an Inter-Institutional Administrative Committee that could 
fulfill these functions. Wit needs to be resolved are the boundaries of authority
and responsibilities of both the proposed committees. 

The participants In this consultation recognized that the nature of this 
NWitrition CRSP Is different from that of the existing CRSP's. We are dealing
with longitudinal human experimentation and the need to consolidate Information 
obtained across all projects If stated program objectives are to be met. This 
requires a larger Investment In scientific manarement to ensure the srrooth func
tioning and Integration of the Individual projects. For this reason the group
concluded that scientific management and other administration must not be sep
arated but be vested Inone Institution. This does not Indicate subordinate 
scientific roles for any of the participants but does presume that scientists 
themselves can manage scientific collaborative research and can work together In a
 
spirit of cooperation and mutual trust. (There appears to be a p2rvasive notion
 
that scientists cannot administer. It surprises ire that this view persists In
 
spite of the demonstrated administrative capabilities of deans and provolts who
 
have eierged from academic ranks.) 

Although I did not solicit further recommendations at this time on the 
nature of the management entity, I am grateful for your conwents. Your letter
 
does not, however, Indicate, as was requested, whether or not Purdue would wish
 
to be considered for designation as prime contractor and If so the person to be
 
named scientific Program Director. I also asked for suggestions of people to serve
 
on an External Advisory and Review Committee, Including an administrator (preferably
 
fromi a research foundation or similar body).
 

The Institution to serve In the capacity of prime contractor obviously cannot
 
be selected until the principals are known. The Institution and the Program
 
Director will then be chosen by USAID. What we seek now Is Informatlon from which
 
to develop elements of a possible entity that will form the basis of further
 
co.munication among the principals and that ultimately I can recommend to USAID, 
JRC, and BIFAD, as the planning grant obligates me to do.
 

I appreciate your constructive criticism and hope that you yourself my
participate In future meetings where financial and related Issues are to be 
adjudicated. 

Sincerely,
 

Doris owies Calloway
 

Professor of Nutr!lon.DHC:jj 
Inclosure 
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PURDUE 
UNVERSITYINTERNATIONAL PROGRAMS IN AGRICULTURE 

Office of the Director August 23, 1979 

Dr. Doris Calloway, Chairman
 
Department of Nutritional Sciences
 
University of California-Berkeley
 
Berkeley, CA 94720
 

-Dear Dr. Calloway:
 

I sm writing to follow up on the meeting held inBerkeley on August 13 and
 
14 by representatives of the four institutions which will constitute the
 
Nutrition CRSP. I have had briefing sessions with Drs. Smith and Watson, and
 
we have had a meeting with faculty and administration at Purdue University
 
who will be intimately involved in Purdue's portion of the nutrition program.
 
It isour understanding that, while there was considerable discussion of the
 
administrative and management structures that could be adopted for implemen
tation and operation of the collaborative program, there were differences of
 
opinion and that no firm concensus was reached. Further, we understand that
 
each institution was asked to submit to you expressions of their interest in
 
serving as the administrative entity or suggestions for other institutions
 
that they would prefer as the administrative entity and to provide recommen
datis for individuals to serve as program director. We are concerned that
 
the participating institutions have failed, thus far, to reach agreement on
 
an administrative-management structure which will define the roles and inter
relationships among the member institutions, the administrative entity
 
(primary grant recipient institution) and the program director. We also feel
 
that it ispremature to make decisions concerning the institution to serve as
 
grant recipient and administrative entity or to Identify an individual to
 
serve as program director before the broader and more fundamental questions
 
of the administrative-management structure are decided.
 

While AID requires that the collaborative research support grant be made to
 
a legal entity which inmost cases will be a single university and that the
 
management entity will make subgrants to other participating institutions as
 
a mechanism for distribution of funds, this does not necessarily imply a
 
superior-subordinate relationship between the administrative entity
 
(institution) and other members of the CRSP lit the development and execution
 
of operational policies and procedures or program objectivet. In fact, it
 
isour feeling that ifthis nutrition CRSP isgoing to be successful in the
 
achievement of the objectives that have been set forward, it is imperative 
that the participating U.S. institutions and their respective faculties enter 
into this endeavor as a collaborative venture to which they have a joint com
mitment and Inwhich they will have co-equal statu . further, we believe 
that it isvery important that mutual agreement be reached on a management 
structure which reflect this joint commitment ind o-euat l wtu of 

We talvefltv, Indiana 471vo)P 
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Dr. Doris Calloway
 
August 23, 1979
 
Page Two
 

participating universities prior to the naming of a university to serve
 
as the management entity or the identification of a project director.
 

There are, I am sure, numerous ways that we can choose to orb'hize ourselves
 
in order to achieve the desired collective goal. However, I fee'- that there
 
are a couple of characteristics that must be inherent in the management
 
structure if it is going to adequately serve the needs of the CRSP in the
 
lonp-*run. First, there should be a representative body which serves the role
 
of primary decision-maker with respect to broad policy issues and budgetary
 
allocations amoig participating institutions as well as decisions concerning
 
expansion and contraction of participation in the CRSP. With a small CRSP
 
such as this one, this body probably should have representation from each U.S.
 
institution. It is also probably preferrable that institutional representa
tives on this body be administrative rather than faculty personnel, although
 
this may not be absolutely essential. It should be recognized that the pur
pose of a representative administrative decision-making group is not to look
 
over the shoulder of the principal investigators, but to represent their
 
interest in questions involving inter-institutional allocations and in deal
ing with AID and foreign country institutions.
 

Secondly, while the program director will, by necessity, be employeed
 
by the institution serving as management entity, the program director should
 
be jointly selected by participating universities through this representative
 
group and should serve at the pleasure of the representative group. The
 
director should be responsible for day-to-day implementation of policies
 
mutual agreed upon by all participating institutions (or a majority thereof).
 

Third, we believe that the grarit receiving institution (administrative
 
entity) should look upon its role as one of serving the administrative needs
 
of the member institutions in the conduct of the CRSP.
 

Fourth, there probably should also be a representative technical group
 
made up of principal investigators who deal collectively with issues of
 
research objectives, methodology and location of field activity over time.
 
The technical committee should work closely with and be an advisory group to
 
both the administrative group and the program director.
 

Fifth, the BIFAD and AID require that there be structured an external
 
review committee which will provide oversight and guidance to the program
 
over time.
 

We feel strongly that the long-run interest of the Nutrition CRSP will be
 
better served if a manrmrent structure Isadopted which possesses these 
general characteristic,.. A, I have reviewed the piper which you distributed 
at the meetirg in berkiley for a suggested rmarl, ',- etr or'janization, it appears 
to lack several of these (haracteristic,.. Jpecifical ly, it appears to suggest 
a superior-subordiraite relantionship between the ist itution s(,rvinrj as admin
istrative entity and other participating in,.titution,. I would suggest that
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Dr. Doris Calloway
 
August 23, 1979
 
Page 	Three
 

it may be necessary to reconvene representatives of the four universities 
who will be participants in the CRSP to further discuss management structure 
and reach a concensus prior to the submission of your recommendations to the 
Joint Research Committee. 

In case you have not had an opportunity to look at it, I am enclosing a copy
 
of the Memorandum of Understanding that has been signed by participating
 
universities in the Sorghum/Millet CRSP which sets forth a management organi
zation and defines the roles and responsibilities of various structural
 
components in d fairly concise way. While I do not feel that the Nutrition
 
CRSP need necessarily adopt the structure that has been agreed upon by the
 
Sorghum/Millet CRSP, I do feel that the management structure adopted by the
 
Sorghum/Millet CRSP incorporates those characteristics which demonstrate the
 
recognition of mutual commitment and co-equal status of participating
 
universities.
 

I will be happy to discuss any of these issues with you by telephone should
 
you so desire.
 

Sincerely,
 

T. Kelle 
Director
 

TKW:vr
 

cc: 	 Dr. Fred Hutchinson
 
Dr. D. Woods Thomas
 

Enclosure
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August 18. 1979
 

Dr. Doris Calloway
 
Department of Nutritional Sciences
 
University of California
 
Berkeley, CA
 

Dear Doris:
 

Greetings from Hyanipom/Hayfork a most delightful area! 
 It is hard
 
to focus on the outside world from here!
 

The meeting on 8/13 and 8/14 was extremely helpful to me in providing

a much better grasp of what this Title XII program is attempting - a very

ambitious undertaking and a real challenge. 
Also the hospitality was ap
preciated - especially the Chinese Feast.
 

In giving some thought to the "management entity" and program director

in terms of UCLA - doesn't the primary contractor have to be a land grant

college? If this is not so an appropriate administrative unit on our campus
might be OCOP or Office of Coordination of Overseas Projects. Possibly the

School of Public Health could be the focus. The problem is that I will not
be able to discuss this with anyone until the second week in September when
 
I return.
 

As for a possible project director this is really difficult. The only
individuals at UCLA School of Public Health that would be capable and ex
perienced enough with field studies in a L)C are those who recently complete(
the project in Ghana. Several of the individuals might be available but
 
none have had primary backgrounds in nutrition. Dr. Max Milner, although

you have reservations about, has stated a desire to come to UCIA in
some
 
capacity.
 

Quite honestly it would seem that the most logical management entity

belongs at UC Berkeley, with yourself as program director. If you could
 
get strong administrative help than you would be able to play the key

role of providing scientific leadership....
 

Charlotte Neumann
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University of Hawaii at Manoa 
College of Tropical Agriculture and Human Resources 

Gilmore Hall 202 * 3050 Maile Way
 
Honolulu, Hawaii 96822
 

Office of the Dean and Director August 29, 1979 

Dr. Doris Calloway
 
Department of Nutritional Sciences
 
University of California
 
Berkeley, CA 94720
 

Dear Dr. Calloway:
 

This will respond to your request for follow-up written positions
 
from the universities represented at the August 13-14 meeting at Berkeley.
 

First, let me express my personal appreciation for the chance to
 
meet and participate with the representatives of the universities from
 
the four states in attendance. I was, however, disappointed that the
 
other universities did pot have similar senior administrative participation,
 
even 
though Purdue sent a well-briefed member to represent their administration.
 
Since the meeting, I have held telephone discussions with both Dean
 
David Schlegel of your College and Director Kelley White of Purdue.
 
This has helped clarify the views I will set forth in this letter.
 

I strongly support your position that this CRSP should be based on
 
a carefully developed, clearly defined research program with common
 
goals, objectives and research methodology at the core of the program.

This should allow for some flexibility for additional initiatives through

the individual projects between participating universities and their
 
host country counterparts, provided the common goals and objectives are
 
fulfilled as a primary responsibility.
 

In order to do this, the program must be developed, coordinated and
 
administered through a mutually agreed upon program director with high
 
dedication and competence with full-time commitment to the success of
 
this CRSP.
 

The areas that I do not feel comfortable about are how issues such
 
as the commitment of participating universities, and arbitration of
 
policy and administrative matters such as decisions ranging from budget

allocation to policy iisties involving USAID and host country participation 
can be adequately handled to Insure a common program with mutual cotmnitment 
among the partner!,, rathr than an umbrelia contraet to !cwrWI arat 
university programs funded under a pass through mechann. 
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August 29, 1979
-2-
Dr. Doris Calloway 


I would like to reiterate that each of the universities is committing
 

state matching monies and reputation on this CRSP. I feel it must,
 

therefore, have administrative commitment based 
on intimate understanding
 

if the results are to be successful.
 

After having a chance to examine the agreement under which the
 

sorghum millet CRSP will operate, which was distributed 
at the meeting,
 
This could fit
 

I feel it has substantial merit in meeting my 
concerns. 


into the general format in your "Proposal for Establishing 
Management
 

Entity for Collaboratives Support Program on 
Nutritional Intake and
 

Competecy" provided the Board of Directors 
outlined on page 5 of your
 

the
 
document and in the first organizational chart were comprised of 


the contracting universities.
administrators of 


I feel relatively satisfied with the structures 
proposed for technical
 

development and filling the USAID evaluation 
requirements that evolved
 

This was primarily because the main representatives

from the Berkeley meeting. 


Perhaps, there was disproportionate time 
spent
 

were the scientists. 

on the role of the administrators and
 

without agreement being reached 


their part in insuring that the program was a mutual operation with 
one
 

of their numbers handling the thankless job of being the management
 

This is understandable under
 
entity for the non-scientific functions. 


the circumstances of only partial administrative 
representation, which
 

I feel this issue must be settled before the
 
was not your intent. 


matters on contracting university and selection 
of program director are
 

completed.
 

seek being the contracting institutloti, but if for
 
Hawaii does not 


any reason the other institutions are not acceptable, 
we would be
 

Our choices because of travel
 
take this responsibility.
willing to 


California or Purdue University.
 
convenience would be either University 

of 


We feel the most competent person to apply for the Program Director
 

position should be recruited by the contracting 
institution upon recommendation
 

the participants and approved
 
a selection committee representative of
of 


serve the participating
The director should
by their administrators. 

their program director with the contracting 

university

universities as 


a service to the participating institutions.
 means of hiring as
providing the 


would like to be considered a candidate for this
 
I understand you 

This would appear highly appropriate if you are willing to 
position. 


for this position and th, flelection and 
meet the conditions establifl;hed 

acceptable

approval process concurred. Undoubtedly, this would be most 


selected as contracting

to you If the University of California was 


university.
 

Dr. Robert Van Reen will respond separately to your letter on 
suggest

rather detailed program and technical isues. Ite may wish to 

director.
for position programadditional names the of 

715
 



Dr. Doris Calloway 	 -3- August 29, 1979
 

I would hope that the governing mechanism can be agreed upon soon,
 
since, until this is done, I do not feel comfortable in seeing additional
 
action on development of program details, selection of program director
 
and contracting university.
 

Sincerely yours,
 

William R. Furtick
 
Dean
 

cc: 	 Dr. Fred Hutchinson
 
Dr. D. Woods Thomas
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APPENDIX V-2
 

University of Connecticut: Submission for Management
 



-- 

The
University 

of -1- ... STORRS, CONNECTICUT 06268Connecticut COLLEGE OF AGRICULTURE 
AND NATURAL RESOURCESDepartmen ot Atu trrtonalScrnces 

August 23, 1979
 

Dr. Doris Calloway
 
Professor of Nutrition
 
Department of Nutritional Sciences
 
University of California
 
Berkeley, California 94720
 

Dear Dr. Calloway:
 

This letter is in response to your request for a statement from the
principal investigators concerning the Institutional management and
program director for the CRSP. 
The University of Connecticut would
be pleased to accept the responsibility for the institutional
ment of the program, and there are a number of 
manage

be appropriate for the program to be based here. 
reasons why it would
 

below. However, in the event that 
These are detailed
 

the University of Connecticut is
not selected we cordially endorse your candidacy.
 
We expect that close contact 
between the program director and one of
the on-going projects would facilitate the director's understanding
of problems and issues 
 to the enhancement of overall program managemont.
 

Advantaes of the Universityof Connecticutas the nstitu
tonsuan 
 e mentEntity:
 

1. The "start-up" project of the CRSP is likely to be based at the
University of Connecticut. 
 Pending approval of the American Embassy
in Mexico we should be ready to begin as
is given. soon as the project approval
The ethnographer for the initial stage of research (E. Messer,
Yale) already has an approved leave-of-absence for the second semester
of the 1979-80 academic year. 
 Our Mexican Co-P .I is also eager to
move rapidly.
 

There are considerable advantages to having the larger administrative
structure developed in close association with the initial stages of
a project. 
 Communication of problems and issues can be simplified
by close proximity. 
Although the scientiflc aspects of the Mexican
project and Its management appear to be in hand. the project will
be, in a senso, a field trial 
for the operation of the entire program.
We perceive a great advantage in proximity of the start-up project
as 
t0e central management.

then flow seriatim 

The benefits of this experi,.nc, willto all the projects IN the program. 
 The start-u|p
project will have firved as a de-bugging device,' and subsequent pro-
jectN will have the advantage of a smoothly functioning organization.
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It is especially important for all of us that the initial project

develops as smoothly and rapidly as possible to ensure that we
 
maximize our opportunity for a favorable initial review by the
 
funding agency.
 

2. The structure of research administration at the University of
 
Connecticut. 
 For 	several reasons, we feel that Connecticut is in an
 
excellent position to serve as 
the 	managing institution for the
 
CRSP. These include; (a) institutional commitment to international
 
research, including the inauguration of a new Vice President and
 
President who have strongly affirmed their intention to support and
 
develop international research efforts, and 
 (b) the structure of
 
research administration.
 

a. 
University Commitment and Experience in International Research.
 
In our initial response to the CRSP request (November, 1978)


we indicated the relatively extensive involvement of the Univer
sity in international research. Since the prepaeation of our
 
initial document, the Latin American Studies Center has received
 
a grant, together with Yale University, to further develop its
 
program. 
 In addition, the School of Business Administration
 
has also received U.S.O.E. support for internationalizing its
 
curriculum. A proposal for establishment of a Middle East Study

Center and a Center for World Education (largely School of Edu
cation) are under consideration by the University's administration.
 
For many years our Institute of Public Service has provided, with
 
federal assistance, training programs for a wide range of pro
fessionals, chiefly from the lesser developed countries. 
The
 
newly-appointed Vice President for Graduate Education and Research
 
has 	presented a plan to coordinate and encourage the development of
 
the 	University's international research activities recognizing

the requirements this entails for additional resources of space

and funding. Thus, there is a particularly propitious climate
 
for establishing the CRSP manapent program here.
 

b. 	The University of Connecticut Research Foundation.
 
All research grants at the University of Connecticut are
 

administered through a structure that is quite unique among state
 
universities. The Grants and Contracts Office works closely

with the Research Foundation, and indirect costs of grants and
 
contracts are returned to the Foundation. The Connecticut Gen
eral Assembly has condoned the use of such funds to support a
 
variety of programs including faculty research, travel, graduate

fellowships, and various forms of research program support.
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3. Proximity. Compared to the other participating institutions,
 
Connecticut has the advantage of relative proximity to the funding
 
agency. This proximity, which could significantly reduce transpor
tation and communication costs, would be an advantage to the program
 
as a whole.
 

4. Finally, we should note that the Universit) has an excellent
 
Computer Center available for inter-project data analysis.
 

5. Program Director for the CRSP. We would not, of course, recom
mend that the management of the CRSP be based at the University of
 
Connecticut without recommending an outstanding candidate for the
 
position of Program Director. Dr. Kirvin L. Knox, currently Head
 
of the Department of Nutritional Sciences, would be willing to assume
 
the role of Program Director. He is an excellent scientist with a
 
strong commitment to multidisciplinary research, and with a clear
 
vision of the kinds of problems which such research entails. In
 
our experience he has great insight into theoretical and methodo
logical problems of this type of research, in part demonstrated by
 
his development of a nutrition department that includes inter-dis
ciplinary graduate studies and community-based research. He has
 
worked closely in planning the outreach activities of the depart
ment. Moreover, he has extensive administrative experience, and is
 
widely recognized in the University for administrative abilities.
 

Whatever institution is selected we feel it Is important that the program
 
director makes a long range commitment to the program in order to ensure
 
continuity during the critical "phase-in" period and coordination there
after. Dr. Knox is willing to make this commitment.
 

We are in the process of preparing a list of nominees for the external
 
Scientific Advisory Board.
 

We hope that you will find these comments helpful, and we are looking for
ward to further discussion about them.
 

Sincerely yoJrs,
 

Lindsay H. Allen
 
Associate Professor
 
Department of Nutritional Sciences
 

Gretel Hl.Pelto 

Assistant Professor
 
Department of Nutritional Sciences
 

LHA/(;lP/ tcn 

cc - V.P. for Academic Affairs, - K. G. Wilson 720
 
V.P. for Grad. Sttidies, - Dr. DiBenedetto
 
Dean Hugh Clark, Research Foundation, Doan Kor4ting, CANH & K. L. Knox
 



The,
University STORRS, CONNECTICUT 06268 

Conn tcut COLLEGE OF AGRICULTURE 
AND NATURAL RESOURCES 

Department of Nutritional Sciences 

September 5, 1979
 

Dr. Doris Calloway
 
Professor of Nutrition
 
Department of Nutritional Sciences
 
Agnes Fay Morgan Building
 
University of California
 
Berkeley, California 94720
 

Re: Program Director - USAID Title XII: Collaborative
 

Research Support Program on Intake and Function
 

Dear Professor Calloway:
 

I have discussed with Dr's Allen and Pelto and the University of
 
Connecticut Administration the possibility of our University becoming
 
the USAID Title XII "Lead Institution" and of my being designated
 
"Prcgram Director". I support Gretel's and Lindsay's nomination of
 
the University of Connecticut as the USAID Title XII Institutional
 
Management Entity, and if that were to become a reality I would agree
 
to become Program Director as proposed.
 

Lindsay and Gretel have delineated the reasons for suggesting that the
 
University of Connecticut be named the Institutional Management Entity
 
and I shall not reiterate those but rather emphasize some additional
 
points; 1) the Department of Nutritional Sciences was founded in 1970,
 
in part to foster collaborative scholarship and teaching. We have estab
lished both intra and Inter-Unt.ersity research models that continue to
 
be successful (documentation is available upon request). 2) The depart
ment was among the first to develop a Community Nutrition Program based
 
upon collaborative efforts between our faculty and community agencies
 
and groups, primarily, but not exclusively within Connecticut. 3)
 
The department is an original contributor to and a participant in the
 
pioneering of an Urban Health Education Center (AHEC). The Hartford
 
AHEC, of which we are a member, is a collaborative effort between urban
 
Hartford and the University of Connecticut Health Center and Medical
 
School. 4) The University has a first rate research organization that
 
meets the criteria and requirements for the Institutional Management Entity.
 
5) 1 am personally committed to the substance and philosophy of the work
 
proposed in the CRSP on Intake and Function. I have been directly in
volved in the preparation of the Allen/Pelto proposal because it represents
 
an inmiensely important opportunity to put into effect collaborative
 
nutrition strategies to quantify the relationship between dietary intake
 
and function. The need for such a program and the development of the
 
expertise to carry it out has been the subject of our internal discussions
 
and planning for several years. My i n standing concern for, and interest
 
In such a program is testimony to tho depth of my commitment to and
 
support for It.
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The matter of my becoming Program Director is somewhat complicated
 

by virtue of my current responsibilities. I have discussed these
 

concerns with the University Administration and although a number of
 

changes would be necessitated, I am assured that we could negotiate
 

There would have to be adequate staff support
acceptable solutions. 

for the Program Director's Office and University support to pick up
 

some of my current departmental duties. Further definitions of the
 

role, responsibilities, and expectations of the Program Director are
 

The first 12-18 months of the program will be especially
needed. 

critical and time consuming if the program is to be launched appropriately.
 

If the proposal that the University of Connecticut become the Insti

tutional Management Entity is accepted, I would be prepared to devote at
 

least 50% of my time to the role of Program Director during the first
 

critical year.
 

I have appended a brief biography for your perusal and to document my
 
Should the University
administrative experience and other activities. 


of Connecticut be given serious consideration as the Institutional
 
I would want to have further discussions with the
Management Entity', 


Principle Investigators and USAID officials before a final decision
 

is rendered.
 

Best personal regards.
 

Sincerely yours.
 

Ki/vin L. K ox/
 
P ofessor Head
 
Department of Nutritional Sciences
 

KLK/tcn
 
cc - Hugh Clark, Graduate School
 

E. J. Kersting, Dean CANR
 
G. H. Pelto
 
L. H. Allen
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THE GRADUATE SCHOOL
 

UNIVERSITY OF CONNECTICUT RESEARCH FOUNDATION
 

Biography, Bibliography and Professional Sumary
 
OF
 

Kirvin L. Knox, Professor and Head, Department of Nutritional 
Sciences
 

Birthdate; 	  


Education: 	 B.S. 

M.S. 

Ph.D. 


Experience: 	 1958-60 

1960 

1960-64 


1964 

1964-71 


1971-78 


1978 


1979 


Professional Societies: 


Honors or Distinctions: 


Revised 2/79
 

Birthplace:  
 
Date of Appointment
 
1972
 

1958 Fresno StateCollege
 
1960 Colorado State University
 
1964 University of California
 

Research Assistant, Colorado State University
 

Chemist, Escalon Packers, Inc., Escalon, California
 

Research Assistant, University of California, 1960

61; Member, Davis Tracer Team for Metabolic Research,
 

1960-64; N.I.H. Pro-doctoral Trainee. 1961-64
 
Eacalon, California
Chemist, Eacalon Packers, Inc., 


Assistant Professor, Departments of Animal Science
 

and Physiology and Biophysics, Colorado State Univer

sity, 1964-67; Director, Metabolic Laboratory, 1965

71; Associate Professor, Departments of Animal Sci

ence and Physiology and Biophysics, 1967-71; Professor
 

of Animal Nutrition, 1971
 
Professor, University of Connecticut; Head, Depart

ment of Nutritional Sciences. 1972-78
 

Research Associate; Visiting Professor, University of
 

California, Berkeley - sabbatic leave
 

Head, Department of Nutritional Sciences
 

Society for Nutrition Education, America Affiliate-

Energy
European Association for Animal Production 

metabolism, American Dairy Science Association; New
 

York Academy of Sciences; American Association for the
 

Advancement of Science; American Institute of Nutrition;
 

American Society of Animal Science; Phi Kappa Phi;
 

Guou Sigma Dulta; Sigma XI' Alpha Zuta 

Colorado State University 1964-72 

Officeso Citteees Amrican Society of Animal Sci

ence (Physiology Program Committee, 1968-70 (Chairman, 

1969-70); Graduate Student Research Evaluation Commit

tee, Western Section; Editorial Committee, Energy Uti

lization); American Dairy Science Association (Physio

logy Program Committee, 1970-72; Memberstip Committee,
 

1970-72); Energy Evaluation Representaties. European
 

Association for Animal Production;
 

Grant Review Panels: NSF B1omedical Science Support
 

Grant Committee; Western Regional Commit;*e W-46 Colo

rado Representative, Chairman, 1969; Western Regional
 

Comtittee W-88, Colorado Roprementative
 

log 



Guest Lectureships (Other Universities): University
 

of Missouri, 1970
 

Special Honorary Lectureships (U.S. and hbroad):
 

International Atomic 'Energy Association, Belgrade
 

(Zemun) Ygoslavia, 1970; Regional AGR Lecture, Nu

trition and World Problems, 13th Annual Colorado
 

Veterinary Conference, Colorado; Colorado Extension
 

Conference; 5th Washburn Lectures, 1969; Equine 
Con

ference, Denver, 1971; LAEA Training Proiram, 
Colo

rado, 1971
 

5th International Symposium
International Symposia: 

on Energy Metabolism, Vitznau, Switzerland, 1910
 

U.S. Symposia: University of California ASAS Synpo

sium on Energy Metabolism, 1971; University of Calil

fnrnia ASAS Symposium on Environment anc Nutrient Re

quirements, 1971; University of Georgia Nutrition Con

ference, 1972; Colorado Nutrition Conference, 1972;
 

9th International Nutrition
Guest Speaker, Delega% 

Conference, 1972
 

Chairman, Colfrado State University
Other Activities: 

Nutrition Institute, 1969-71; Advisory Board.
 

-University of Connecticut 1972 


Departmental:
 
-
Promotion, Tenure & Reappointment. 1977/78 chairman.
 

New Faculty Selection - chairman 1972-78.
 
member - 1972-78.
Courses & Curriculum -


Ad Hoc Committees for specific purposes 1972-78.
 

College/University:
 
-
University Senate (elected) 1973 


Univ. Budget Committee - chairman- 1967-78.
 

Univ. Growth & Development Comittee 1977/78.
 

Faculty Review Board - University Wide (elected) 1977-80.
 

University Wide (appointed by Pres.) 1976
 
Program Review Board -


Dean, School of Home
President's Selection Comittees for: 


Economics & Family Studies; Dean, School of Allied Iiealth
 

Professions; Vice-Pres. for Research & Graduate Studies 
(1977/
 

Committee (Pies. appointed) 1975-78.
Graduate School Executive 

Veterinary Hedicine Study Committee (Pres. appointed) 1976-78.
 

Senate Committee to Study Graduate School 1976'77.
 

Senate Committee on State Legislature (meets with legilator)
 
1975-78.
 

AAUP Budget Committee 1977
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Invited Presentations (lectures/talks): 
Nutrition in Connecticut - Conn. Nutr. Council 
Nutrition & Health T.V. Series - Hartford Panel & Host 
Applied Animal Nutrition - Canadian Veterinary Ass'n. Spon.
 

Nutrition Update - Cooperative Extension - 1-2 talk/yr. in Conn.
 

Dietary Goals - National Food Editors - NYC
 

Nutrition Education - Pub. Health Nutr. Faculties - Chicago, Ill.
 
Nutrition Careers - Manchester High School CT.
 

State/Nation: 
Connecticut Nutrition Council
 
Connecticut WIC Advisory Board
 
Thompson: Putnam VNA Advisory Board
 
Northeastern Open University Study Group (Durham, N.H.)
 
Am. Soc. Animal Sci. Awards Conunittee 
European Society for Animal Production - Energy Metabolism 
Review Panel - Nutritbn Programs in 1890 chools 
Food & Nutrition Study Group, Northeastern States - Danforth Spoii 
State (CT.) Educ. Department Nutrition & Day Care 
Sn;ate (CT.) Health Department Nutrition Awareness Committee 
IX Int. Nutritin Congress - Mexico City AIN Spon. attendant. 

Field of Specialization:
 
Comparative Nutritbn Re
search Interests: Energy metabolism, kinetics & utilization of vitamin A,
 

nutrition education and behavior, food habits and nutritional
 
adequacy.
 

Publicationsi SUMMARY ONLY 

Books and monographs 
Journal articles 
Abstracts of papers 

presented 
Conference reports 
Technical reports 

4 
37 

26 
4 
4 

Total 75 
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Teaching: 1972-78 only. 
Undergraduate: 

and His FoodNUSC 166-Man 
N'USC 165-Fundamentals of Nutrition 

NUSC 252-Biology of Human and Therapeutic Nutrition 

NUSC 26b--Coiununity Nutrition 
Nutrition
NUSC 2 1-Experiences in Community 

NUSC 299-Independent Study 

Graduate:
 
NUSC 300-Advalced Nutrition 
NUSC 370-lield Work in Community Nutrition
 

Graduate Stud-nty: 
M.S. 30
 
Ph.D. 9 

Grants: 1964-72 Colorado State UnlversitResearch 
$250,000
NIH 

20,000
NSF 

Experiment Station 50,000
 

100,000
Industry 


$420,000
 
1972-79 Universitty of Connecticut
 

$15,000
UConn Research Foundation 

Storrs Agriculture Experiment
 

50,000
Station 

116,000
ACTION 

20000
Industry 


$201,000
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APPENDIX V-3
 

University of Minnesota: Submission for Management
 



UNIVERSITY OF MINNESOTA 	 Division )f Epidemiology 
TWIN CITIES 	 School ol Public Health 

1360 Mayo Memorial Building 
420 Delaware Street S E 
Minneapolis, Minnesota 55455 

14 January 1980
 

Dr. Doris Calway 
Department of Nutritional Scienoes
 
Morgan Hall
 
University of California
 
Berkeley, California 94720
 

Dear Dr. Callaway:
 

Please accept this letter and its attachments as our intent to
 
campete for the nrinag-rent entity for the research program on
 
nutrient intake and function. The attachments exhibit not only
 
our interest but our capabilities and facilities in this regard.
 

I fully realize the Imagnitude of the responsibilities of this
 
management entity and am ready to devote 50% time to the project.
 

Sincerely yourc,
 

L.M. Schum-i, M.D.
 

Professor and Director
 

Attachments
 

IMS:law 

Hf AL 1T1!,C( NCC', 
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Interest in and Capabilities 

for the 

operation of 

A Managemnt Entity 

for the 

CFSP on Intake and Function 

L.M. Schuman, M.D.
 
University of Minnesota
 

January 11, 1980
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I. 	PRINCIPAL INVESTIGATOR CM1TTMENT 

AND KEY DEPARTMENTAL PERCNEL 

Dr. Leonard M. Schuman, Professor and Director of the Department of
 

Epideniology can comit himself to serve as the Principal InvebLigator
 

of the Management Entity and would provide 50% of his time to the
 

undertakinq. The Department has a wide spectrum of resources among 

its 	faculty and other research personnel. As will be noted later, in
 

Section II,our staff has expertise in case-controL prospoctive and
 

longitudinal studies, in areas of environnxntil, occupajtiorv-l, cancer, 

other chronic disease ac-ii infectious disease erpidcrIoloqy including a 

concentration of inquiries on dietary fact-ors in disease production. 

Their consultative and collaborative assistance will be readily
 

available.
 

Dr. James Stebbinqs has an interest in hourchn-ld environmental risk 

factors for cancer, chronic respiratory an] acute respiratory diseases 

which may confoum] dietary factors under study. lie Ms extensive 

backqrourxi in the w-ui1y!cs of timr, series of lenith; corr(!;,[)rodin(; to 

the w .-kly through seasonal rkttern:s of fluctuatiors in nutrition 

which n-y neod to be relted txo physiolcxica] ari biocherdcal measure

ment refloctinq such variations in attack. 

Jack M nrioIl has hid exjvrji(-ncv in a variety of epiderdoloqic studies, 

particularly with referencx, to sttyly desiqn, data collection, tracing 

methods and study mavnnyqrrnt aji execution. 
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MISSING PAGE
 
NO. 



System 	Neoplasms7. Epidemiology of Central Nervous 

(1963-66)
 

Students8. 	 Blood Pressure Studies in High School 


(1970-78)
 

9. Epidemiology of Gastrointestinal Cancers in Relation 

to Dietary Patterns (Case-Control Study) (1964-68) 

an Insured CohortI0. Prospective Study of Mortality in 

utheran Brotherhood Members (1964-continuing)of 

11. 	 Regional Participant in Third National Cancer Survey 

(1968-74)
 

12. Survey of Incidence and Prevalence of Skin Cancers 

in the Minneapolis/St. Paul Standard Metolitan 

Statistical Area (1971-72) 

13. 	 Prevalene acui Epideniology of Cariogenic Micro

organisms (1972-76) 

14. 	 Survey of Malocclusion and Periodontal Disease in 

Montserrat (1974-78) 

15. 	 Study of Breast Cancer in Relation to Exogenous 

Hornres (1973-continuingi 

16. 	 Survey of Prevalence of Mental Retardation and Mental 

Illness in ortih Minneapolis (1973-75) 

Survey of Epid(iniologic Factors in Cholelithiasis,17. 

CholEcystitis and Gallbladder Cancer (1972-75) 

18. 	 Epidemiologic Study of Etiologic Factors in Prostatic 

Cancer (1975-oontinuing) 
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19. The Use of Screening 	Techniques for Blood in the 

Stool as a Means of Detecting Early Cancer of the 

Bowel (1975-continuing) 

20. 	 Design of an Experiment to Assess the Iipact of 

on Total Cancer MortalityMulti-Site Screening 


(1975-76)
 

21. 	 Endocrine and Thermorhythmnmetry on Japanese and 

North 	American Female Volunteers of Different Age 

amporal and Other PatternsGroups with a View of 

that may Differ in Relation to Mammary Carcinogenesis 

(1975-79) 

22. 	 Epidemiology of Malocclusion, Dental Caries and 

Periodontal Disease (1972-76) 

23. 	 Cancer in Spouse Pairs (1975) 

Impact Health Studies24. 	 Copper-Nickel Envirornental 

(1976-77)
 

25. 	 Epidemiology of Cancer in Inmmo-deficiency Families 

(1976-79) 

Health Status of American Men (1977-continuing)26. 

27. Epidemriology of Skin 	Cancer (1978-79) 

28. 	 Health Study of Plutonium Workers (1978-continuing) 

29. 	 Great Lakes Pollution Study (1978-continuing) 

Mltiple Sclrosis and Pet Exposure (1978-continuing30. 

31. 	 Mortality Study of Minnesota Iron Ore Miners 

(1977-continuing) 
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32. Nutrition and Diabetes in Austin, Minnesota
 

(1978-continuing)
 

Epidemiology of Cervical Cancer (1978-continuing)
33. 


34. Epidemiology of Kidney Cancer--Case-Control Study
 

(1979-oontinuing)
 

35. 	Epidemiologic Study of Alzheimer's Disease
 

(1979-continuing)
 

36. Gastrointestinal Cancer in Duluth (1974-continuing)
 

37. Prevalence of Heroin Use in Hennepin County (1975-76)
 

For the specific areas of expertise, we offer first a tabular display 

of our varirus studies with relevant characteristics of the type 
of 

study design, the methods of sample selection, metlods of data 
collec

tion, data prearation ari processing, and record linkaqe (see page 7). 

Selected areas of capabilities relevant to this proposal are described
 

in greater detail in the foilovinq: 

of Hcouseold Interview Forms, Instructioms andA. Developrent 

Trainin 	 of ntervicrm_2rs 

we haveIn the vast irwjority of the studies outlirX above 

to develop thle spcific interview for s and instrtmr.nts inhad 

fashion, arvl frequ1ntly of great oCxITlexity,highly structure] 

in depth by per.onalin order to explore th subject mritter 

interview. In virtually cVL.ry in!;ti 2e, a rminwl of inter

for purposesviewing proc"hures was develolet not. only reteroc 

but as a teaching dlvicC aK] ,,xirof- of infornrvtion in the 

The latter have always been carofullytraining of interviewers. 
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selected and trained to rigid adherence to such structured inter

view forms. We have had long experience in the training of 

fram a number of disciplinesinterviewers who have been 	drawn 

medical qraduate studentsincluding graduate nurses, students, 

their masters and doctoral deqrees in epidemiology andworking on 


sawe
students in psychology and sociology. In studies (lealth 

Status of American Men and Kidney Cancer Studies), we have re-

We hlve also trainedover interviewers.cruited and trained 170 

and supervised as many as 17 telephone interviewers at any given 

t:ite. 

Data Via Hkusehold InterviewsB. 	 Collection of 

studies have depended upon the pre-Virtually all of our 

developrnt of interview form; for application, either to whole 

population qroup; or sar le5 of householdi; within specific areas. 

For example, this war tlie modus 	 ojer,nli in the ri-ftati 

of the Th1ird rN-t.iona] CamcerLeukemia Stuxy. The 10% samp}le 

Survey for oos;t of canc,,r care wis al,;o ;ujectod tu) th~e household 

interview raethxI as were the' rorAlatior'; sturliv for cancer in 

anl tbos,, beinq stuxlid for the relajmun-deficient familie.;, 

tionship of br-i,.;t cancer to eXOf1eff hnrrl . u.;( a:; well a; in 

the various ca,,c-rnntroI studies including the most recent study 

of Alzheinwr's disease. 

Forms id Procedure for Selected SourceC. Devclorrt of Abstract 

Pecord Informition 

We have hd long experience in thi, d(velo[ i.nt of snpcial 

forr; t.upn wmich to trAnmfrr data fran existinq r(corda for puTr)Oses 
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of collating such material with data obtained from direct inter

views or questionnaires. As irdicated in the accompanying table, 

forms will obviously have had to be devised for the abstractinq 

of inforiwation frc(n a diversity of rtxx)rd in Ihox;pitals, physi

cians' offices, vital statistics divisions of he-i.th departmrents, 

autopsy and patholoqy reports. In every instance, tlio utiliza

tion of such special forms have necessitatxl the detailed 

training of abstrictors in the process; ay the developmnt of 

procedures for use of sixch forms. 

D. Participation ol Sources of Record Informition in Studies 

We belje, w- havv an enviable record in the coperative 

participation of hospitals, physicians, hoalth departments and 

voluntary a(lencit.-; in perrluttiriq us to ut ilizt, th.-ir records as 

data sources for our purpose. N; illutidt iV, (it this fine 

rapport which A, him- establised with the,.* various qro)ups over 

the r-tny year.- ol oLu ex-i lence:, thore niy bie citedx the 100% 

participation of all t1w r tholc : t s in th, are, in providinq 

us wlth unstaiixil histolIcxjic :,..ctiorc ol biops:"I Ixt dutnl)sy 

materials in our qa :;trointc!st iriil c'ncr s .t sail the! tnti] 

particiloation of ,ll txYpIt,ikl; the7o Na't Cancr(.er4. in Third iOLI1 

Surk y ill tth,' Ivy mur-tilty M1rul'i , . tix l'at t,[I itim Area 

Wtich .10XlIvXi total (.itovi, t, all I of the, r,,-ic.il recuril; in 

t heoo irt;titnt ioni; foi alk.ract ing of rel,.vnt iiforrivt ion for 

the survey,. 1- thus point. Iv- tirdldd tyh altyr)!t univ,.r;,t1 blanket 

pormission wich the pricticitsq phyicitnq of thl.; area havo 
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granted us in the interviewing of patients as the studies demanded. 

This rapport was carried over into the much rore formidable oper

ation of obtaining entree for specimen collection in our breast 

cancer and exogenous hormones study. Saw of our more recent 

studies, which involved the total ascertainment of incident cases 

in the starlard metropolitan statistical area of Minneapolis/St. 

Paul (7counties), hve recently won the endorsencnt of several 

medical sicialty societies and t1v unanimous cooperation of all 

physicians. 

E. Data Preparation and Processing 

As noted in the tabular material, in every study we have 

prepared our own data for processing. In every instance, except 

for five stLdies, we, have donev, our own data processing as well. 

The five exceptions include those stitlie., representin our pairtic

ipation in the Third National CGncer Survey, a four area skin 

cancer su-ey for the a-tionril Cancer Inmstituto, a collaborative 

study on breast cancer aryl exvoxqemLs horrmnes in which tle data 

were process.e'd at John!; liopkins, a nine area (U.S.) Skin Cncer 

survey with procnsing at W1! aruv theo H|ealth StatLq of Anrican 

Men StuLy with pr-ocesisinq( at tie cx'ordinatinq centemr at UCA. 

The arly;e's of the data of most. of our studies have heon 

performd in mrl la1o~ratirn with Our -leartrfvnt of Iiu 'try ad 

Hoalth Inforrrdtion Dhis pri)ovide''Mirtic's. it- withIfpIrt-mPnt 

consul t.t ion anl srvice,; in tlw,' follin, nareaiv.: stixly design, 

sj)linq nmthcx1s, data collection forms, oidlryi, key punching, 
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programning, systems and statistical analysis (including data 

managemnt and processinq). Dr. Richard Mcllugh of that Depart

nnt and an internation~ally known biostatistician has agreed 

to assum rcsix)rsibility for the statistical aspects of the 

nanagenent entity. Dr. Puqtne Joluhson, Professor of Bicumtry 

and Health lifonrktion Systems and Director of the Health Sciences 

Computer Service Center his aqreed to assurie responsibility for 

the data nmi-"i(,T-nt and processing aspects of the rannagemnt 

entity. 

F'.Facilities and FEuiET~t
 

1. The Division of Epidemriology has moved into expanded quarters 

in the new Hlth Sciences Buildinq, Unit A. These quarters 

are fully -p~iipd with all the necessary rodeni ccr,-tational 

and scientific labxrator equifmrnt, izl:hlinq ul tkra--he.p 

freeze strar 	 for biolo;ic I 'r; Nltquatfacilities Kiivi. 

space for th' hotu!;ir of add itional field inv,,! tiQv in; 

teams exist. Office a id tquirirunt facilities; mutficnt 

for tly! w;inq of eleven datAr processinq tx.rsonncl arc also 

avai labl'.. 

2. 	 q2tx.rxi'acilit i's
 

r llity: i ',r.;ity Cnquter Center (U.C.C.)
 

mrr: 	(,'yLmr 74 and Cylbei 172
 

Core aWiry Ctixicay; Th7e Cyb~n 74 i~*, a nrdxit" of 321.000 

cor., rr#vrry wkrtd:- (in ox't,k) av,it lablt to any sinqle user. 

7lIE ('yt*r 112 hiA, 40UO,O()) (.,r T,'v1Tr)y wol-isi (ill octal) 

avail4ble to ry sinqie user. 
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Peripheral Equipment: Several remote terminals and keypuncl 

nachines are located in many locations on campus. A card 

reader and several line printers are located across the 

street from the Epi department. 7 and 9 track tape drives 

are located at the Lauderdale facility. 

Software: Several oomputer programming languages are avail, 

able on the Cyber 74 and 172; SIMULA, SNOBOL, FORTRAN, 

AIGOL, LISP, COBOL and others. The Cyber 74 and 172 also 

have a large library of callable subprograms useful in 

statistical analysis. In addition, several packaged pro

grams, such as SIR, SPSS, and BMD are available on the Cyb 

74 and 172. 

Facility: Amrinistrative Data Processing Dept. (ADP), 

University of Minnesota, Minneapolis 

Cauter: IBM 370 

Core amryqicity: IBM a 1,200,01M The 370 has maximim of 

core niuory words (in decimal) available to any single use 

Peripheral Dqutirrnt: Remote terminals, keypunch machines, 

card reader, lir printers, and 9 track tape drives are 

located aI )roxim-itely 1 mile from capus. 

Software: Cnrutvr proqraminq larjuaqes such as SNCSOL, 

FUTRAN, AIXL anrd CODOL are available on the IBM 370. 

0. Stucue fth naqiemvwt.L)titY 

Our concept of the' management entity can best be described 

by the following diagram whose basic structuro follows in 
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principle the majority view of the participants at the August 13, 

14, 1979 meeting at Berkeley. We subscribe to this basic structure 

concept with the added configural'ions and suggested co)ositions 

noted below: 

AID(< 

SEERNUAL ADVISORI 

UNTIIRSITY OF M N EO'A i 

ADMJNISTRATIVE ANDFINA~NCE C'CILITEE r 
I

FINANC___ _ i 
SCIIFIC

COORDINATIO14 

QIAkIRMAN, Dean L. Stauffer* 
ITE CHAIRMAN, Anthony Potami** 

I 

I PROG1A DTIX=mRJR 
L.M. Schurn, M.D. 

IM171' 
(Each U.S. P.. and 

each LrC Institutioral Rep.) 
CiAI MAN-- PR0G1q

^" 
DIRECTOR 

V V v SCIrMTIFC AND 'IT.CNICAL 

(See attacKl list) 

SmIgested Scientific and Technical Mimimum Subaomudttees: 

Design and data collection 

Analysis 

Data nnnag-ceint. a(m] processing 

Quality control
 

Nutrient int~ke ay] nutritional status assesmrent 

Behavioral scie,,cc (psycholoqical testinq; social function) 
ad hoc 

Physioloqic and biochmical testing 

Disease ap rai sa 
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It is our opinion that 	the scientific coordination ccmnittee 

fram the LDC institutions to encouragenust include representation 

the concept of partnership and collaboration and to facilitate 

of the protocol.crpliance with the oommn aspects 
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Sig7-a Xi Society, 1978-


Membership in Professional Associations:
 

A.merican Public Health Association
 

Society for EVidemiologic Research
 

American Statistical Association
 

Bionetric Socjctv 

Co--ittee MembershipF!: 

Faculty Council School of Medicine,
 
1970-72
 

University of Ottawa 


1974-

Epidemiology Committee, American Cancer Society 


Committee on the Use of Humian Subjects in Research, 
1976-


University of Minne%ota 


Detection Task Force Committee,
Chairman, Bre.a-t Caucer 
1976-78

X.4nnesota Health Deparrtment 

Design and Analy;is Corz=ittee
 

Study of Health Status of American Men
National 
National Institute of Child Health and Development 1976-


Steering Coamittee
 
Health Status of American Men
National Study of 

National Instritute of Child Ienlth and Development 1976-

Space Planning co=.-i:t.e 
1977-
Schol. of Publi Health, University cit Minnesota 


Ccz2 t ,' o
c i( .'rcl t L, , un tv,,r.i ty ci. Minnesota 1977
5chrcJ I'iQt,] r I 



Executive Subcommittee on Policy
 

Use of Human Subjects in Research
 
1977-


University of Minnesota 


Grievance Committee
 
1977-


School of Public Health, University of Minnesota 


Planning Council
 1978-

School of Public Health, University of Minnesota 
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Publications:
 

Mandel, J.S., Notes on Methodology: Expectation of First Admission,
 

Statistics Canada, April, 1969.
 

Expectation of admission to a
 Johnson, G., Cooper, J. and Handel, J.S., 


Canadian psychiatric institution: Conditional expectancy measure,
 

Can. Psychiat. Ass. J., 14, 295-298, 1969. 

A household survey of chronic obstructive
Neri, L. and Mandel, J.S., 


pulmonary disease in Ottawa: Methodological problerms and results of
 

61, 407-412, 1970.
pilot survey, Can. J. Pub. Hlth., 


Risk of sudden death in soft water
 Neri, L., Hewitt, D. and Mandel, J.S., 


a:ea. Am. J. Epid., 94, 101-104, 1971.
 

Relation between mortality and
 Neri, L., Hewitt, D. aud Mandel, J.S., 

1, 931-934, 1972.
water hardness in Canada. Lancet, 


Neri, L.C., Hewitt, D., Schreiber, G.B., Anderson, T.W., .Handel,J.S.
 

Health aspects of hard and soft water. J.A.N.W.A.,
and Zdrojewsky, A., 


67, 403-409, 1975.
 

Neri, L.C., Mandel, J.S., Hewitt, D. and Jurkowski, D., Chronic obstructive
 

two cities of contrasting air quality. Can. Med.
 pulmonary disease in 


Ass. J., 113, 1043-1046, 1975.
 

Handel, J.S., Laudon, E. and Pearson, J.,
Levy, B., Sigurdson, E., 

Surveillance


Investigating possible effects of asbestos in city water: 


incideuce in Duluth, Minnesota. Am. J. Epid.,
o gastrointestinal cancer 


103, 362-368, 1976.
 

Boxtell, C., Mandel, J.S., Murray, S., Schuman, L.M. and Goltz, R.W., 

Incidence of skin carcinoma following renal transplantation, Arch. Derm., 

113, 436-438, 1977. 

L.X., Mandel, J.S., Blackard, C., Bauer, J., !;carIett, J. and
Scb=uan, 

prosratic cancer: Prr-liminary
He-ugh, R., Epidemiologic study of 


Rep., 61, 181-186, 1977.
Report. Cancer Treat. 


AhIgren,ltberg, F., Correlissen, R., Sothern, L., Wiallach, F., Htalberg, E., 

Barbosa, F., Goetz. , Buckley, .. , Mandel, J.S. , Schuman, L.,A., Radke, A., 

Hau. , F.. , et al. Rat ionalization of cost -f [tective s.atpllng In oncology by 

rather tha1 onl y by conv. 1etntVce . Internit: iorail r.tudies of LIM4i,
pertinence 


uith multiple frequec ies. III: . rt 1'atho]oj
host and tumor ryth i% 

ed. (In prer%)
of Abnor-mrl Growth. H. Kaiser, 
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Mortality among
Mandel, J., Hollingsworth, C., Nurray, S. and Lowry, P., 


priests with special reference to cancer of the prostate. Submitted
 

for publication.
 

McHugh, R., Church, T., Windler, C. and Mandel, J., Predictive value
 

cancer screen-ing. (In preparation.)
parameters in multi-site 


Church, T., Grewe, F., .Iandel, J., McHugh, R., Schuman, L.
Glibertsen, V., 

occult-blood screening
and Williams, S., The design of a study to assess 


for colon cancer. (In press, J. Chron. Dis.)
 

Mandel, J.S. and Schuman, L.M., The Epidemiology of cancer of the prostate.
 

(In preparation.)
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Papers Presented at Professional Meetings:
 

and Mandel, J.S., The relationship between water 
hardness and
 

Neri, L'. 

cardiovascular mortality. The Canadian 

experience. Paper presented to
 

the Society for Epidemiological 
Research, Minneapolis, Minnesota, 

1970.
 

Neri, L. and Uandel, J.S., Epidemiological survey of respiratory 
disease
 

in Ottawa. Paper presented to the Canadian Thoracic Society. 
Toronto,
 

Ontario, 1970.
 

Davies, J., Household survey for chronic
 
Neri, L., Mandel, J.S. and 
 the Canadian Thoracic 

respiratory disease in Ottawa. 
Paper presented to 

Society. Toronto, Ontario, 1971. 

Chronic obstructive
 Hewitt, D. and Jurkowski, D., 

Neri, L., Handel, J.S., to
Paper presentedtwo Ontario coauiiities.

pulmonarv disease in 1971.Association, Brighton, England,
EpidemiologicInternationa2 

I-. there a water
 
Neri, L., Hewitt, D., Schreiber, C. and Mandel, J.S., 


to Seventh Internationalpresentedfor magnesium. Paperfactor: A case 
1974. 

Iater Quality .ympsium, Washington, D.C., 

factors, in prostaticstudy of etio]ogicJ.5., EpidemiologicMandel, 
cancer. Paper presented to Society for Epidemiologic Research, Seattle,
 

Washington, 1977.
 

in multi-siteR., Test predictivity
Windler, C., Handel, J. and McHugh, 

cancer screening. Paper presentc' 
to the American Public Health
 

1977.
Association, Washington, D.C., 


Mandel, J.S., McHugh, R.B., Michienzi, L., Levy, B. and 
Sigurdson, E., 

Jagger, H., Investigating posnible effects of 

amphibole fibers in city
 

Paper presented to 
of (-ancer incidence in Duluth. 

water: Surveillance 1978.
Associ ation, Lot. Angeles, California,he.ilththe Ame*rican Public 

et Cancer morbidity investiga-Mandel, 3.5., al.
Sigurdson, E., Levy, B., 

asbestos Instudy of poss tble eff, -t,:. of 
tions: Les!onr; from the Duluth 

to the Second Workshop on Health Surveill
water. Paper presenteddrinking 

Sources of Pollution. Albuquerque, New Mexico,
 ance Around Point 

January 22-24, 1979.
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PUBLICATIONS
 

Rheumatoid Arthritis and Oral Contraceptives.
1. 	Linos, Athena, M.D,, et al. 


Lancet, 871, April 22, 1978.
 

Effect of Aspirin on Prevention of Coronary and
2. 	Linos, Athena, M.D., et al. 

A Long-Terc
Cerebrovascular Disease in Patients with Rheumatoi.d Arthritis. 


Follow-Up Study. Mayo Clinic Proc. 53: 581-586, 1978.
 

et al. Leukerula in Olusted County Minnesota.3. 	Linos, Athena, M.D., 

Mayo Clinic Proc, 53: 714-718, 1978. 

4. 	 Linos, Athenra, M.D., et al. The Epidemiology of RheumatoiL Arthritis in
 

Rochester, Minnesota. A Stud), of Incidence, Prevalence, and Mortality.
 

Submitted for publication.
 

Occurrence of Harhimoto'r Thyroiditis and
5. 	 Lino., Athcna, H-I'. , et al. 

Diabetes Hellitus in Patients with Rheumatoid Arthritif. Submitted for 

publication. 

6. 	Lino!, Athena, M.D., et al. The Prognosis of Kheumato'd Arthritis. 

Manuscript in preparation. 

of diagnostic and Theiapeutic RAdiation
7. 	Linos, Athena, M.D., et al. Effect 

Manuscript in preparation.
on Leukemia. A Cahu Control Study. 


8. 	 Linos, Athena, M.D., et al. Occupational Ri&k Factors and Leukemia.
 

A Case Control Study. Manuscript in preparation.
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RESEARCH PROJECTS CURRENTLY IN PROCRESS 

STUDY STATUS 

(1) Rheumatoid Arthritis and Oral Contraceptives. 
A Case Control Stud) Data collection 

(2) Epidemiology of Malignant Lymphoma in Olmsted 
County, Mirnesota Data collection 

(3) Epideriology' of Multiple Myeloma in Olmsted 
County, Minnesota Analysis 

(4) Epidemiology of Amyloidosis in Olmsted County, 
Minnesota Analysis 
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John 	 Fred Annegers EPidanuology. 

PERSONAL
 

Date of birth:    Married:   
 
Place of birth:   Children: Two
 

EDUCATION
 

1962 	Graduated from Evanston Township High School (suburban Chicago).
 
Entered Michigan State University in the fall of 1962.
 

1965 Graduated from Michigan Statu Univer;ity with a Bachelor of
 
Arts degree: Major - Geography; Minor - Hlistory
 

1965 Accepted threte year National Dcfense Education Act Fellowship for
 
graduate study in geography. Began graduate studies June, 1965.
 

1967 	 Received m.u.ter's degree in geog raphv The ,; s Apricultural
 
Production and Population r'Nessirc in El Salvador.
 

1972 	 Received Doctorate of Geography at Michigan State University.
 
Dissertation: Geographic Pat:erns of Diet and Nutritional
 
Status in West Africa.
 

1973 	 Additional course work in m-dica] statistirc and epidemiology at
 
the Mayo Clinic and University of Minnesota.
 

RESEA? F't POSITIONS 

1. 	 Research Assistant in African Studies, Michigan SLate Univer&ity. 
January-September, 1969. Biblicgraphical research on the geog

': ,ro ,,,': ,' , r r.7 -!e -- : f-r ., r ~ ' . .o 7". 	 .. ! ¢ r : 

Department) and Charle,. liught*,. (Au throprliogy Dep.ar mert ). 

2. 	 Reseatch A,,; ;taMl ih IAlu;,t*i Nui rit M:cht an !tite.ion, 	 University. 
June, 1971, to I.iar 1Q73 (p.irt time). Research vo'nducted for 
thv Salt ln:.tit.,' with O 1f Ni~ elsen on Iodized cralt , iodirt 
intake and thyroid d I . atit 

3. 	 Resenercli A!.ssi!..tant In Epldemiology Dpartment of the Mayo Clinic 
"Ruchester Vroct , April, 1973 to April, 1977. Asisat.nt on 
studlet. ol, thr cpi &duiolo-yof dibeate in the Pocht-%ter-O<mIrted 
County ;wo'(. A'!.Jj,.nd proj, cth conctr ng thetelpdeml-Lit itn. to 

olugy of , lt;I . . , (,..}...nit h ] l forwif ttl to'. , brd rcnircot
 

4. 	 Rehearch At.',,, lat In p.1 emi'logl .'o tt : of th. Mayo (U1ritc 
"rItcheutel Ji jjt ( t" ond ' CO rter':, ye ll ]itp~v J'Prt:ra April,0 
191/ to March. 1079. Ao.ntrIats ' tt.dL of epilept', Y, he4d
 
trariit.i, and ctaimv r.
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5. 	 Associate Consultant in Epidemiology Department of the Mayo Clinic
 

"Rochester Project" and "Comprehensive Epilepsy Program," from
 

April 1, 1979. Consultant for study design on epidemiology projects.
 

TEACHING EXPERIENCE
 

1967 	Michigan State University, Spring Term-Teaching Assistant in
 

Geography. Responsible for recitation section in introductory
 
world regional geography.
 

1968 	Spring Term: same as above.
 

1969 	Fall Term: Same responsibilities as above plus assisting in an
 

introductory cours;e on statistical methods in geography.
 

1971 Western Michigan University, Winter Semester--Instructor. 
Taught two sections of geography of Middle and South Africa. 

1975 Mayo Medical School As!,,istant in ep)1deu, tology course for
 
medical students.
 

1977 	Instructor, Mayo Medical School
 

DISSERTATION RESEARCH
 

Dissertation: Geographic Patterns of Diet and Nutritional Status in 
West Africa with Special Reference to Calorie and Protein Deficiencieb. 
Comittee: Borg;trom, Hunter, Michelsen, Sotr"aert;. 

Research: An exteniiive ,,urv(,y of the geographlcul , nutritional, agri
cultural , anthropoloic l and medical lteraturv concer ing diet and 
nutritional I ,st Wer t Afrfcii from Engllil, and ete ch Iourcet; wasatt!, in t 
undertaken. Thti retearch Incliuded rIx mon tlh abroad it,Loundon, Paris, 
Geneva, Rome , Accr, Abidjiiin, itid Daka r to obtaini ilnor,:,ation a toaid 


4;a f.; ..tL t ,. eL tb 1 ".,1l1u,. II,'-ts. 

Syn .,sf!: The r glonal and ecological asperct, of food con!.umptton arid 
nutriti(tIdl tI In were The t trrnti. oftu. W.t Af rica anaiyzed. I use 

of the major fo d!. and, ill turn, nutrient compusition of dieti Were 
showt, to be highly reglonal and ttriingly relatud to the physiciil con

dit lonb.inLlo t -( insg fouid pr(iluctotnl and itoraje. Never thelen,!., these 

distributontu, are dytia tsic with etotnus. c factor. and dlf! ,,ion rotri b

utlng to alterartloni. in trdlttio il dfltrihution,. 'Pit'kicular euplhaLls 
Is given to thoti,, pi e'.,.e*, which havr mide anA are ton inultig to make 
KUn i f ic aniit c h iprsa i n t,ti'P.e pit ttr rtiF,. ltIer 0'( 111 1en)etI ( f pf ot! n anld 
calorie de Iic l', i,t. I n 'evtt A f r a wer te we t, Jr t i-'I l atio! 

related to the pattemnl. of food (cnoumi;,tion. htt gr. of emclotrt1t. 

,1CC r a 0 Aepilrnkul |phenomena in parti of the stuuiilc roine of ut~L 

Africa. 
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John F. Annegers, Ph.D.
 
Articles:
 

1. Borgstrom G, Annegers JF: Post-war developments of East European
 
agriculture. Tljdschrift Voor Economishe en Sociale Geografie
 
62:114-125, 1971.
 

2. 	Annegers JF: Ecology of dietary patterns and nutritional status
 
in West Africa. I. Distribution of starchy staples. Ecology of
 
Food and Nutrition 2:107-119, 1973.
 

3. Annegers JF: The protein-c.lorit ratio of West African diets and
 
their relaiionu hlp to protein calorie malnutrition. Ecology of
 
Food and Nutrltion 2:225-235, 1973.
 

4. 	Annegers JF: Seatoonal food i;hortages in West Africa. Ecology of
 
Food arid Nutrition 2:25]-257, 1 q73.
 

5. 	Anneger. JI: Protein qualitV of West African foods. Ecology of
 
Food and Nutrition 3:1-b, 1974.
 

6. 	Anneger. 11., [lv-bac.k L., Haur, tr WA, Kurland LT: Do anticonvulsants 
have a terat'oj ,nic e fect? Aichi e of Neurology 31:364-373, 1975. 

7. 	Harr is,LE, Stayura LA, vera ITat:;irez-';.dlPF, Anntvjer r JF: Congeni
tal and acquired abnormalite., ob!,er vtd in Ilvelborr, and stillborn 
neonatLes. mlayu Clinil Proc Si: ',-90, 1975. 

8, 	Anneger.s .11, L vvb,(,k LfR, Iol-t j.il ,A, Kjrlar;d L : pi 1cp ; ant iconvul
s a tS 1 at ionf.. Now clhrtmosor and malfou rmation syndromes.and nalC r 
The 	Nat io. Joniatiot, Krc? of I)ii'. , 11(5):1h7-1t,6, 197"5. 

9. Ann ;.rs JF, Hawwuir WA, Ktiland Li: Sei zure disord*r, in th, off
spr inj of ptrviits wit h hiitorv o ! b,. urt. ;--,, nt rnt I-par. t lriil 
differe.nce," L|,tlv.|,- , 11:1-1), 197/0. 

10. 	 Annep.ers JY, Hl vehb-k L., Ltt trlh, DR, Haifu';er WA: I ftrhelic heart
 
dLht~eA.V ill |oat etitt. w tnl ep.leipsv. [pl pi a. i7:1ii-i , 1 4 .
 

11. aruchi N, Ann'v.erl .1[, U.: 1urI.a4I 	 andIi4.4h0 nutc't. thytoiditito 
bre it u rtrnce:. Kt-,'- C' il Proc ,1:2(0 -265 , 1916. 

12. 	 McDona ld Vv.', u'rll ,AiitwyeFr, .11 ', cic V*X, I4ocke.rty Mb, Malkwtiiart CD, 
Kurland LU: Fxojeii,. r-. ojen air,2 t,Jnmetr il cartcinoma. Case
control aid incidenct- ntudy. AnerIcnn Journal of Obutetrice and 
Gyriecolol:y 1/7:577-580, 197/. 

13. 	 Anneper .1|, lliru e! WA, : l , ,,k ul , And r,,,.on VF., Kurland 1.1: 
Conit-nt1t. mnalformat i c a.aiid selzure dl ordet iIn l r o1ff ptJrl 
of matirt ith i titrmtional Jou'rran*1 ol 1,[deVMIo1(ugyep 	 elt), 

24 1-2.7 ,1177.
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Articles-continued.
 

14. 	 Annegers JF, Carr DT, Woolner LB, Kurland LT: Incidence, trend,
 

and outcome of bronchogenic carcinoma in Olmsted County, Minnesota,
 
1935-1974. Mayo Clin Proc 5.3:432-436, 1978.
 

15. 	 Annegers JF, Coulam Ch , Abboud CF, Laws , Jr. ER, Kurland LT:
 

Pituitary adenoWa in Olmsted Coutity, Minnesota, 1935-1977: A
 
report of an increasing incidence of diagnosis in women of child
bearing age. Mayo Clin Proc 53(10):641-643, 1978.
 

16. 	 Annegers JF, Hauser WA, Elveback Lk, Kurland LT: The risk of epi

lepsy following febrile convulsions. Neurology 29(3)297-303, 1979.
 

17. 	 Annegers JF, Strom H, Decker DG, Dock.rty MB, O'Fallon WH: Ovarian 

cancer: Incidence and case-control study. Cancer 43(2):723-729, 1979. 

18. 	 Coulam Cb , Anntge.-, JF , Abbuud CF , Law! , Jr. ER , Kurland LT:
 
Pituitary ade uota, ar,6 c,rc c: ce;-, ptive:;: A casc-control
 
study. Fertility and Sterility 31(1):25-28, 197,.
 

19. 	 Annegers JF , Lawt., Ji. LE , Kur land LT , Graboi, 3I): head trauma
 
and subsequent brain ttuirors. Neurosurgery 4:203-206, 1979.
 

20. 	 Anneger!, IF , Kurland I.T: The epidetriology of central nervous
 
system trauma. IN: Central Nervous Sy,,tem Trauma. GL Odom, ed.
 

National Institute,. of ittilth , 1979, pp. 1-8.
 

LI.T, iF: geochemical enviornment cancer 
epider:iooo ,v. Comment!, on international dlagncs;.f and study 
deslpn. I': iv and nt III. 

21. 	 Kurland Annegers The and 

Ge hen ist rv Ih- Lnvi ronm Vo l uoe 

HC Hopp!. , ed. Nat ion1.tl Re!;arch Council , 1016, 1,;.90-93.
 

22. 	 Kurland L. , Annevr., IF , OFal Ion W1: Ut il1iat ion of Mayo Clinic
 

records for popolat ion-hased, long-term evaluation-, of drug ex

posure. IN: Computer Aid to Dru, Ther,*pv and Dirug Monitorinig.
 
H Duncrot et al. ed-;. North Hblland Pub. Co., 0Q1V, pp. 69-76.
 

23. 	 Kurland 1.1 , Arint-ge rt J1 : Medica 1 record,' linka, e ys tem of the 
Mayo Clinic. Here nt comrput erx. ii,-n(,'--fontr butIon.. to epi
demioloy anid health cate delivery. In: Proceedings of the 

lnterntional Symposium on Medical Information Sytemt.. Oaka, 

Japan. October 24, 1918. (In 'reh6) 

24. 	 ,lkafsain GD, Ann,.e.rt. IF, fountain KS: Carcinoma of the 

endomet r iua;: St age I. At'. I Oh!et Gynecol. (In Prest) 

25. 	 Anneger% .11 , Ihijl'er WA, Hvebac l.P: Remlstfon of heitureti and 
relapse in pit Icritt, with pilc.v . Ep ilp a 70:729-137, 1979. 

26. 	 Evanu AT. (alfey 1A , MHalkiknti.ii C1, Atn g.erh JF: Gndontlo( CPU1 
corctliom., ,rid cet11 A cliric(o-'i j,1tclI reviewthei' ttnior: at of 

200 cnsoe . 01t, iIt yr (chI. (In Pre&t.). 

27. 	 CoulAtn Ch, Anriveyrt% JV: Do antr~ovulhLritjL redure tir efficaCy 
of ors I rnt risre p tivea for cont racept ton? 1i,llf-11,p.1 20:59-526, 
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Abstracts and Letters:
 

1. 	Kurland LT, Annegers JF: Breast cancer and Hashimoto's thyroid

itis. Lancet 1(7963):808, 1976.
 

lschaemic heart disease in epileptics.
2. 	Annegers JF, Labarthe DR: 

Br Med J 1(6023):147U, 1976. 

3. 	 Hauser WA, Annerers JF, ?Yurland LT: Is the incidence of epilepsy 

declining? Am J o! E ldemiol 106(3) :246, 1977. 

LT: 	 Exogenous oestrogens and4. 	Annegers JF, O'Fallon WM , Kurland 

ovarian cancer. Lancet 11(8043):869-870, 1977. (Editorial Cor

3, 1977, pal'o 1188).rections: December 

5. 	 Houser WA, Annegers IF, Kurand LT: Febrile convulsions:
 
tsizurc. Neurology 27(4):341, 1977.
Prognosi., for subsequent 

6. 	 Hauser WA, Auneei!, .F, }urlar,< LT: Morta 1t i, . cr:: vith
 
disas'e? American Epilep,;y Society 1977
epilepsy--A b,#nign 

Annual Me: in,. Novtubr 30 - December I , 1977. New York, New 

York. Fpi lepsia (In Pre s)• 

7. 	 Anneger,. .IF, Hau,er WA, Kurland LT: Secular changcs in the 

incidence 	 of seizure disordter., in Rochester, inne,,ota, 1935-1974. 

Annua1 Meetin g. November 30 -American hilely Society 1977 

December 1, 1477. New York, New York. Epilepsia (in Press).
 

If, 	 Grab,. Jlb, Croove:r P-', Kurland LI: 1.1,id,-miology ofS. 	Anneger,. 
onhead traur., in a pediatric popwit re', w'th speci.l errpha. i. 

P(.,.t-tTJi ,",:,,tiC e'lI:v C1 iId N,,U I ( I,, !y ' ) Cet y. Septeribvr , 

1978. Kcy.ton, , Cevloado. Ainnil of Ngeur.VL,(Iy 4:19(-197 , 197F. 

9. 	 Annejert, .i , tLau. r WA, Ander,.on VE, Kurlind LT: Fort l1it y in
 

calet. and ler..l's befort and ' onstt epilepty. American
after of 

Epilepsy .Socity 1971 Annual tiel n . Novvmlber !- ti,,err,ber I 

19/7. Niew York, New York. ipi4ivp!,ia (Ori Pre) 

.
10. Gribow J ), Anni.ge rrs .I , 	 ( iro)vt'1 PV , L-iws, EP, Kur ,o11 LT: Head 

trauma 1 ( 1i st ed Count y , wi.,i ,ot.,' --4p i dtm 1oloi ,, r .sk b of post

tr w,at I( c-pi 1pt. y , and F.G I i d I ti. hod!. and pr.liminary 

11. 	 Annege r IF, ( o 1a C' , l.riw . [I , ut:r Irid LI: P tui teary adenomas 

and orol rg,,, r.,ceptive ,. .L. vt (b4' 4):1364 , 19/e. 

.t. 	 !F, O'Ftillon WM,, bockerty hb, 10Malkaian GD,12. 	 gcIlonald '"l , A-tn 
Kutland LI Lojnnouu es ttogenj anid etdometrial carcinoma: Case
control aio incid.ncre ttudy. I: IN e arbook of Cancer. RL Clark, 

ed, 19/b, ..7 133-134. 

6 r43 bow j: , G ()uv r r P , 	 Lav. FP : Thr13. 	 Ariir e rt, II, 1u,la nd 1I., 
inc Idrncr t, f head trnue a arid %ut,% qt nit I n of w- I rv v a lid 
brain tu"Nv,.. ,ur,,1,,i,: .9(4 	 )',1 , 1'9?9. 
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Presentations:
 

1. 	Epilepsy anticonvulsants and congenital malformations. American
 

Nw York, New York. April, 1974.
Epidemiological Society. 


1974 	Birth Defects
2. 	Epilepsy anticonvulsants and malformations. 


Conference. Newport Beach, California. June, 1974.
 

the 	children of parents
3. 	Malformations and seizure disorders in 


with epilepsy. Minnesota Neurologic Society. Minneapolis,
 

Minnesota. October, 1974.
 

in Olmsted County. 	Obstetrics
4. 	incidence of endometrial cancer 
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C U RRI C. U1M. VIjT AE,
 

LEE P. STAUFFER 

DATE OF BIRTH:  

PLACE OF BIRTH:  

CiT IZENSIIIP : United States 

MARITAL STATUS: Married, four children 

MILITARY SERVICE. United States Marinv Corps, July 1946 - September 1947; 
Midshipman, United States Naval Reserve, September 

1947 - October 1948. Commissioned as an Assistant 

Sanitarian, U.S. Public Health Service Reserve, 

July 1955 -- Prvstet Ralik: Sanitarian 

PRLSENT 1OME ADDRESS: 	 3000 Croft Drive, Minneapolis. Minnesota 55418 

PHONE, 	 612-789-/61 

PPESENT BUSINESS ADDRESS: 	 School of Public Health, 1360 Mayo, Box 197, Univer
sity of Minnesota, 420 Delaware Street S.E., Minneapoli, 

Minnet.ot 55455 

612-373-8060
PHONE: 


I'D'CATION 

B.S. In English Education
University of Nebraska, 1947-51 


University of Hinneonta, 1953-56 Master of Public Health
 

EMPLOYMENT
 

Date Location Position
 

School of Public Health, Associate P'rofessor and
Jul1 1970 
Prm.vnt University of Minnesota Dean
 

January 1969 - Collrge of Medical Sciences, Asmiut :,nt I'rofiesnr of Public 

July V'70 University of Minnesota Health ,indI,.>-(ut iv Director, 
OffIc,'ir tof'. t.. Educa-E' 

r toniI A, t Ivit Ii., 

January 1968 -
De'ember 1968 

Medical'School and School of 

Pub Ic hIl.lth, University of 
AsIul tall lroftM,., o 
Ih'.ilth ,il A.i.'tt,, 

of I'ublic 
D!iitor 

Hinnetiota of Cotit tmtl ',ioI tl! Icn] I'dit
cat It'll 

July 1966 - American Colleg Health Exec'utiv .- rcretiry 

December 1968 Ausocdalition, Coral Gables, 
Florida 

http:Minnet.ot
jmenustik
Rectangle



-2-


ERPLOYMIENT (Continued)
 

Position
Location
Date 


January 1962 - School of Public Health, Assistant Professor and
 

July 1966 University of Minnesota Assistant Director
 

July 1958 - University llealth Service & Senior Sanitarian and 
halth, Assistant ProfessorJaruary 1, 1962 	 School of Public 

University of Minat-sota 

October 1955 - University ije.iltb .c'rvice & Sanitarian and Instructor 

July 1958 School of Public Health, 
University of Miinnesota 

October 1954 - University ih.vlth Service & Assistant to the Public 

of Public liealth, Ihealth Engineer and
October 1955 	 School 

University of Minnesota Instructor 

ousing InspectorS;eptember 1952 - Univers itv le.,Ith Service 

October 1954 University of Mint±SuLa 

- Lincoln Citv-La, caster County Sanitarian
August 1951 
Septenber 1952 Health lhp,irt'tent , Nctdbt 445ka 

PHILSs10.O'Al Si)1clATIONS 

i-it iow (Fel uw)American Public ilealth Ao( 

1962 - 1964
Chairman, FooJ Prote( t ln (' jtttve Council 1964 - 1966XH~ber, Eninerrig 	,ind .'.,,it,,tion Section 

to the N.4t lonal RetaurantAssoc iat ion Repre.nt st ivle 
1962 - 1966Assoc tat loo 

Minorcaft Pob!,i If,. t h Ant,- , tit ion 

1962 - 1965
Treastirer 


1964 - 1965

Chairman, Rehlutionrl Comnmittee 

1966, 197.
Progr1m Corant t tet. 

1966

Clairruit, Awvrii. Corw1it1te 

1968Norina t lutg Comml t t ee 

Casmnii ,afetvyAi,.4lC at iou 
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_ _Anitarian_wational Environmental
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PROFESSIONAL ASSOCIATIONS (Continued) 

A erican Co1lge Health Auwoc lat iop 

Chairman, Committee on Student Housing 1958 - 1960 
Liaison Commit tee 1958 - 1960 
Chairman, 'ubl ic it y Commi ttee 1966 - 1967 
Elitorial Committee 1966 - 1968 
RZceived Distinguished Service Award 1976 

Asaociat ion of Amtr icati Medical Col1t g e 

1968 - Proent
Member 


Interuociety Board for the Cyrt if ication of Sanitarian* 

Founder Diplomate 1969 - Present 

Member: Board of Directors 1970 - 1973 
Ch&airmart, Nominating Cori ttee 1973 

Associ tion of Schnu l. of |1ibl ic Health 

Co iirrman, loa.k Force on Acc-reditation 1971 - Present 
Appointed C(,'incilor, Cotincl on Education for Public 

1974 - PresentHeal th 

Council on Fducatioi for Public Health 

1974 - 1976Councilor arid Vice Presid nt 
1977 - PresentPresident 

Ad iiory C,,::,itte. on Health Education, Minnesota Higher Educ atlui Coordira'itng 
ri rd 

Cha irman 1975 - 'repent 

National Advisorv Public Hrtolth Trainlni$ Council Health Resourcei Administra

1976- 1977Council Member 

Alumni .Asocion Foundat ic, n (A) 

Ex-Officlo Member: Board of Directors 1977 - Present 

Mnne Ca, j, t ; r,arvlt anl Fdocattonal Trust 

Cotnultinl- Panel 1978 - Proset 

AmprrIcian lleirt Ausoc tlon 

ember, Epidemiolopy Council 1977 - Pr~ent 

01111:1 UNIVFT'S ITY PROVFSTONMA. CO41ThENTS 

ExcCutivo Secte'try, Friday IIospitttl Staff Meting 
Com Ilt topv. t it it I medac ", Cooiuic i1 1968 - 1970 

Ixecutlve Secretary, Akvi .ory Committree on Potu rrnduate 
Fducation anti Regionl Me',dical Projram.J 1968 - 1970 
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OTIlIR UNIVERSITY PROFESSIONAL COMMITMENTS (Continued) 

Member, Adminiutrative Board, Medical School 1968 - Present 

Member, St eer ing Commit tee for Cont intii- Educat ton 
Fac tilt ies Planiitng, All University 1969 - Present 

Member, Seai ch ComiL'n t tt for the Director of Conference$ 
and Inst. it titt e 1969 - 1970 

Member (atiiv (1hiatrfnl, 1970), Commi ttee on Fees At1d 
Salarius, ;ener, Ixtension D)ivision 1969 - 1970 

Member, Corunlttee on Resetarch, General Extension 
Division 1970 

Member, Rural Health Care Project Committee, Health 
Sciences 	 1969 - 1970
 

Vice Chalrr .in, AlI Un ivcr:, ty Consol idat ed Fund Drive 1969 

Univerbit y Coun(t I (I Ac,1dCemic Off icers 	 1970 - Present 

Chairman, Ta,.k Force o P.ttenrt Policy 	 1972 - 1975 

Chairtwtn, Univertity Stuarch Ccr,-nittve for Director 
of Cuntcr for Urban and Rgion, Affairs 1977 - 1978 

HIealthc iencvt , itC ni of Dea ru, atid Directors 1970 - rres1tt 

Health Scenceu Planning Cor.: ittet 1977 - Present 

1Ialth ScleiweN C-.'c ittee to Update the Master Plan 1977 - Prebent 

Advisory Boord of the 11taIth Se rvirrs Research Center 1976 - Present 

Member, Setch (ortAittee for the Dirertor of Hubert H. 
Humphri Institute 	 1979 

OTHFR PPOFI:SSIONAI. ACTIVITIES 

US.LP.li ., Co)uicable Dise.te Center. Comunity Health TrainingBranch,
.Atn t, G~vnr la 

Contultatnt 1962 - 1967 

U.S.P.i.S. 	 Dviniot of Euvaronndntal Engineering Food Protoct Ion, 
W4shI1'4 81 io DC. 

Con wuiltont 1962 1964 

U.S. P. H. D...!- iton of Hompitals and Medical Faciliti es, at.!ngt n,1D. 

Coniill tont 1961 - 1966 

Anr ( AlT it p ita I An rc lation, PrLa t OpPrat lonis C i1ntttee, and Ctrilt tet- of 
In!er** Iowt' W t 161t1 o i I 

(-.I t ant 	 1962 1964 

ii~1Krv 	 C3t I mm!-ee of thr ?4ekraoklhat ibis th Pepsr tmne'n 
Conwti I tant 	 1964 
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O 1IILR IV.INA, VI Ii ((ont Inued)1 A(I 

New York _t.itv islc, . Dicpartment 

Consul tant 1964 - 1968 

.Burt'~u if ht' Ih Citv of St. Paul 

Co.suI t ant 1964 

_ ili_ r.,. p tP SS .. paUlI 

Conut I t 1965 - 1966 

U.S. Publi _ealth "Survey of ^ttltuds,Iiiavior. and-I Service Contract: 

Belieft, , i Soki t _And Health Among Students of American Coll~eg._atd -


Project Coordinator 1966 - 1968
 
e Ca'.
Nort,:o.JeL oi,,.,l McdILar t .L fnotL 

Vi v Chltiz n: Ad H!oc Co mittee on Continuing .odical
 
duc.i t ion 1968
 

Acting Director, UnIversIty of Hinnesota Division 1968 - 1970
 
Me ri)r r Dial Act .es Adv%-.'oty Coniittee 1969 - 1910
 
Alt, : ,.;rtd of tu tvv,u 1961, - 1970
 
CtIIr 11a: Co"- 1969 - 1970
,ducat ion ttee 

Mem lez Board of "trutsr ee , 1970 - 1978
 
President: Boat!d of Tru-.tees 1972 - 1978
 

Sthj'.& vf Ie.lth, tf North Carolinahi oiv,.rIt 

,,!Loc t urur 1970
 

Wor'-d ii.cAlth Oreantzat lo, ;;0Lthj 1dt Asia OffiCt_, .'!-w De.l. ndip 

Con.ult,.nmt 2 wtevk. New I li, October 1978
 

Con-iuiltait 1 week, MThl dol Univetilty chol ot
 
Public hIealth., Bankolo, lh,illand, INuvember 1978
 

C0%1(4UNITY ArTIVITIES 

Deputy 11malth Officer 1960 1964 

NortttSidbutbau !.,n It ,ryt sewer 

lr n-Ir,: D,-pipty Ch, Irman 1962, 1963. 1965, 1966 

(I Inar r.4 3964 
Vittrict R.iprrFL.tative to the Metropolitan Planninig 1965 - 1966 

|Ol(C)t'Lti*! S 

1 r~. t,, 1963 " 1966
 
nttrmi. of the School of Nursing Commitre 1964 - 1966
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JMMNlUNMT ACTI VI TIFS (Contilnued) 

Se~cond Vice~President: Elementary PTA 1968 -1969
 

St_ Ant briny Cotiuiun i ty jlIe t It Boliard
 
fBoard lienih.' r 
 1977 - resent 

St. Anhrj-11- Brtitprio S(hopl District 282 1969 - 1973 
School Board IDirector-Vice Chairman 
 1970 - 1972Chin Itrviau 1972 

state-of MXr'tineoa 

Miliber: Envivronme~ntal Health Planning Task Force,
State Planning Age~ncy 1969 - 1970 

a n Cuunc 11 

Miember: Metropolitian Health Boaird~, Metropolitan

Couuic 11 1970 - 1973 

PUL!~ CATI UNS 

"Food Sanitation and/or the' nfcctious Proctog." 
 (Wi'th Richard C. fd)
Journitl or the AmericAn 111stttc Asuo~tat) 31: 993-996. October 1955. 

"flow to C tit rol FocoJ --ho e e IT) hrD1sib tie l i t It1"1L61iha11b 31108
Novemiber J7 

"odSe rvice Uqu i ;neit Ct'-iria.drat ion inI the 11tevnt ion tit 11u:p ital IAlet-t i on t Cutit inuat on Coiur Le lit c~t rvvrt AztJ Cont rolh. iOn of Inifetionlit IHoupltiln at Ultvr.ri-tty of h$i-;. Cti-ter for Cont1nu~tiont iudy'. 

IReco"rn 'ld 1 m itirum Ilie. th a ndi Saft.ty !t 1 '4 lb for (41 .tpu ri fttsdont 
flotia Isi. "(With Pichard G;. Bond) .tudrtit Mh~i to 1: v44. Sppr *'i~er 10M~. 

ni rofrirent I Healit h dild !SA! tyv", Iio~e-dtip. oft tie Ylve *-h*-,jI i 
Hel.It h Ctnn ft rCe tit Collji trwi sit with t he ?1 t Annutal tr-e t~ fi4 the No~rth
Cent rii1 (nci ). iv t-rIt t Arftuo: Iof ton 11' - 1. K.Math 1''). 141tniieft'sr. 1I4or.CUlouls i ILt Healt h Abtkit, It Iiii, St . P ij 1 , tieso a. 

June J6, 14I,9. 

l t h ."n~~j 11 Heat (vitth 1(liest'a . 00114) M.jiraIof MI41111ft -1Cp..4 

* t I Ii., ' r nhil ri In t udjirtft '%to . ~ aftety #Ittj~ . IhI ), e ti-0 1'nria Cto~rt( encr. eo (s'till" tafrty pp. 7"-n~ Ue $lt1 t: I Y Utn4IiLc t
11 M14 11,1 al C a, fI,1~ ~i 1 1F.1 ioti, r 
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PUBLI1CAT'iUS ((Co i iued ) 

c 

Iht , it I Con f vr v ic vo rC~I tpu -, Sikf L1) pp . 61 -66 Nationial 
"S tal a rd! . f or ';t ud et lit, is I ni - Reali is LIt, or Idval t I ti?"'' ft MLqoograp 

2o12, 1i't i 
5ifoty othiil, CIS5 North Michigan, Chicago 11, 11Iliws, 1961. 

I -s U it Iu r.; I i s '' Richard C.a iiI !vt ( ft h"Elk V'tI 1:1w IIt-, IIt It Net.I!, Iit I,n- t a I 
hluid , (t1zt S~~. Mi tld.* I .tii .l dt1. ~t, anA Ralp '. o Woli un). 
A-mr h- u.itAtiual I Pu! Ii, lit.'! h i 51: .1531 Apoii 111, 

ONW14it St ode ut IILb!oitig.''Poedi"Mi nnu-itnn rLm i-In t'tIU. ly 

of t lit, 'I ItI rt vitil i AnimalI (oti t euice A'..,o, i t Ion of Coll an.imd1nive rs Ity1_1 

Hi'.int ~ t!fcvrt. pp. t14-hlo. Juily 30O-Atjyw,1 1, ]961 . Columia~ U~niversity, 

.. rw Y''zk, INcw Yol k. 

"'orv~wo'td, ";c tidvnut liou.Alig St-and.*rds. ' St udenit Mvd icine 10:J 366- 367, February 

19 6 

Itot Dv:.i;r l*. dei lilt i for Safte Living." (WithI Gust ave L. Sclief f ir) 

it:-J;jjl~ ion in lIW~.p1t~t F0011 Srvice."* li-tpit.alti 3S: 162-170. July 16, 1964. 

"Fot l''.t- and I'swn to Lary. it 1*1uiprlenut and Food Siafet y."AppI I.n 

tti.at bter Growth."I'rvp.. rnt lon 1v.t 1,Avi har ZIia1 Cont i-A n. ttion and 

ITiot~tt illj h)"71 L-r, 1t-. ;w.sy tto tht-iv .~- t Hos.)I-tnI,,!i 311: l.1 I, iL pe u 

tie h1 14111111 lfle P, l~ iters liv-a tb-Consc Otot Foo~J 1indo era ." lnutn 1 rAlu 38: 

vatri 1.4 firty 40) Gf4r hoport, of A Co-itunity 1] tort lit Drownuing 

Prr~vo-i (1':. .tt%'' lr.derton) fiIt tlt hDjhrtirr lI A( t Is.v It i v ni iti 
*~(Wi 

'I t1 rhi, nu.1 VelI aroo,41f Ythic~t toss,Iwrolilif It mCl 10t . U.. Itn10 44 t4tVu 

I'Uit 14 11"411 11, mt1V V, Iiivh11 tos of Act IdItit lit veiIon , WsAi i iton. 1). C., 1966. 

ar iato f I t-~ liu.mv 1! aI vo kw It w ' iIt Iv.V-1I)jtr t v 'eut i I't~h IIC lr.. th 

46"4ypia liit ;,-it lket* 'llsiio It'av tot !ietaty 1 -' ( tiIt 

~.J . 11# PI ?4. 0 tft~r 1,1967.vtiot'-#~ t,tor p1. 

1y9tti7ulikIJIt t #t ,, e if i~' ti i~ IirAti i itt CI'dsa Ires- I ib'''at uA- 'I I"ne041t 

rs*olXII Ise tIfift ctt iltgr14,1. 101o. I 'oI Vl-1, Th0r")A I h # ir~ 

jlitj " ollt-e ~ Aci~i)tiAt-,vfj~ JI ti 11:0n 



PUBI.ICATIONS (Continued)
 

"Sanitation and the Human Ingredient." Itospktals 45: 62-66. July 1, 1971. 

"Im;act-Peope In their Environmetnt: A Challenge to College Health Services." 
Journil of the American College li'u th Association. October 1976. (al o 
pretwnted tit the general setision of the 4th Annual Meeting of the American 
College Health Aaociation, April 29, 19?6, Denver, Colotado). 
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for the Operation of a Management Entity
 

for the
 

CRSP on Intake and Function
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1. The Institution
 

The University of California, Berkeley, has the resources to provide ex

cellent management of the Title XII Collaborative Research Support Program on
 

intake and function. The faculty is internationally noted for distiitguished
 

academic achievements. The research quality and scope is supported by 150
 

statewide research facilities, by more than 5,000,000 library volumes, and by
 

a variety of computer services. The organization and administration of the
 

University is entrusted to a curporate body, providing strong executive manage
ment independent of other state agencies.
 

Because Berkeley is known for both biological and social science research 
and has outstanding faculty in both areas, any research questions arising from
 

the projects can be readily answered locally. Methodological problems can
 
also be handled on the campus. The Department of Nutritional Sciences is one
 

of the foremost in the nation and will provide much scientific support for the
 

CRSP.
 
ne Computer Center contains a CIDC 6400 and seven remote job-entry
 

stations, an IBM 4341 with virtual memory and remote access, UNIX time-sharing
 

systems on five PDP 11/70's (two are linked to the 6400), a DEC-2040, various 
graphic devices including two Tektronics 4027 terminals, and various other
 
one-on-one personal computers. Software packages such as FORTRAN, BASIC,
 
ALGOL, COBOL, GPSS, SPSS, BMD are available for use. The Center is in the
 

process of adding facilities and has expressed interest in assisting the
 
CRSP with any new software needed. 

2. Tlhe Institute for International Studies
 

The Institute for International Studies on the Berkeley campus has agreed 
to support the Title XII Collaborative Research Support Program (CRSP) on In
take :u:d Function. This CRSP is multi-disciplinary, combining the strengths of 
biological arid social scientists here and abroad. Thus, the social science 
emphasis of the Institutc will complement the biological scicec enplhaa,;is of 
the Depa rtment of Nutiitional Sciences and the College of Naturnal Resource:-. 
The Institute, with established overseas linkages and expertise with overseas 
projects, will be able to strengthen the management of the collaborative re
search projects. The I.'t*ifute will also provide a structure to maintain 
close interrelationships among institutional administration, CR1' scientific 
and technical management, and the individual projects. 

In recognition of the intellectually nourishing interface between leaching 
and research, the University of California has long encouraged the development 
of research centers on its campuses. For more than half' a century international 
and comparative studies on the Berkeley campus have clu;tered about a ur:it 
that is known today as the Institute of International Studies. Formerly 
called the Bureau of International Relations, this center was; formally 
established as an organized research unit of the University with int it ute 
status in 1955. By then it had already been involved in overseas; projects 
in Latin America and other areas, and was deeply involved in negotiating with 
the old International Cooperation Agency to establi s;h a medical rain inq, 
center in Indonesia for the W' medical school. 

During the following quarter of a century, the Ih::titute ha; administered 
many overseas projects, such as a large three-year study of the Slale of Sao 
Paolo in Brazil, a public administration project in Indonesia, and a four-year 
culturai study in Taiwan in the fifties and sixties, all of which involved 
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well as overseas research
supporting researchers and their families overseas, as 

The pattern continues into the seventies with
center offices in most cases. 


research projects in Africa, France, Germany, Scandinavia, England, Japan,
 

Inipnesia, India, Pakistan, and the Middle East, all involving research field
 

support over extended periods.
 
A nu,,.'-er of these overseas research or training projects were contracts,
 

i.e., the Inci&nesia medical training project and the Brazil Sao Paolo project
 

in the sixties, and in the seventies a two-year State Department contract for
 

developing academic skills for the University of Nairobi in Kenya, an Arms
 

Control and Disarmament Agency (ACDA) contract, a Department of Transportation
 

contract, and a large three-year contract with the Volkswagen Foundation in
 

Germany which places four researchers in the field and pays their expenses in
 

foreign currencies.
 
Another large fund management responsibility appeared in the mid-sixties
 

with the 1965 $5 million Ford Foundation grant to the University of California.
 

The Institute of International Studies administered $4.5 million of this
 

grart, which was reallocated by an interdisciplinary committee in the In

stitute and covered overseas projects as well as international studies based
 

on the campus. Some of these have already been mentioned, such as the 

Taiwan project. By 1970, the capital account of $4.5 million had been re

allocated to research projects, but the Institute continued to utilize the 

interest, which amounted to approximately $900,000 for seeding other extra

mural grants and for overseas travel, which was difficult for faculty to 

obtain from other sources.
 
Most recently, the Institute has entered into a Cooperative Agreement
 

with USAID on a project entitled "Managing Decentralization," which unlvler

takes a $4.5 million project over a four-year period, and embraces three
 
long-and shortUCB research institutes. Elements of the project include 

tern advising in less developed countries, workshops and symposia held in the 

USA and oversea5 locations, the publication of research works and a textbook, 

the development of an information network concerning decentralization and 

development.
 
In summary, the Institute's infrastructure has developed over the years 

to accommodate increasingly complex international research needs on the 
overseas projects and international corfer-Berkeley campus to include many 

ences. Several conferences are held under the Institute'.; sp lnsorship each 

year, mo;t of which have involved bringing foreign scholars to the Unite d 

States for varvin2 lenvths of time. A good example is the Soviet-American 
brought tovether 40 American facultyConference on Contemporary Asia which 

United scholarsmembers and scholars from all around the States and 11 from 

the Soviet Union for a week. In its daily onerations, the lnstitu'e guides 
foreign scholars through immigration requirements and travel prc',lem; in 

campus. Further,bringing short-term visitors and lecturers to the Berkeley 
the lns,.itute is recognized as having among the best staff resources on 

campus for managing conferences, colloquia, and workshop!;. 

3. Administrative Framework
 

campus would be the institutionalThe Sponsored Projects Office on the 
represcntative for negotiation, acceptance and execution of the CRSP. The 

office oversees over 2,000 projects and $75,000,000 in sponsored research on
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the Berkeley campus so provides much expertise and assistance in developing
 
equitable agreements between the funding agency, the contracting institution,
 
and the subcontract institutions. Several grants with USAID already are
 
administered through the office (AID/DSPE-C-0021 and AID/ta-c-1195 as well
 

as the CRSP Planning Grant) so established linkages exist.
 
With respect to other institutions, the University of California's in

direct cost rate (31%) is low. Also, the University has decreased the amount
 

of a subcontract subject to indirect cost, an advantage for this CRSP.
 

Since the University of California has had sponsored research for over
 
40 years and is a foremost research institution, resources exist as a matter
 
of course that may not be available at other institutions. These include
 
departmen.tal staff trained in grant administration and campus administrators
 
who support and understand the significance of this research.
 

4. Management Structure
 

Management of the CRSP would be housed in the Institute of International
 
Studies. The Institute would provide space and staff support for managing
 
the grant. Personnel hired by the management entity would include at the
 
minimum:
 

Program Director (50%) - responsibility and final accountability for 
scientific management of CRSP; 

Planning Coordinator (100%) - technical responsibility for project 
management; 

Administrative Assistant 	Il (100%) - clerical and financial respon
sibility for project management, including 
scheduling of meetings, maintenance of com
munication networks and legally qualified files, 
supervising clerical and data personnel, and 
keeping of financial records; 

Bookkeeper and Statistical Clerk(l0O%)- accounting for all grant funds, 
statistical support; 

Secretary (100%) - clerical support as well as support for the AA; 

with additional data management and clerical support in subsequent years. 
The choice of Dr. Doris Calloway as Program Director of this CRSP is logical 

since she generated the concept and fostered the idea of this research as a 
member of the NAS World Food and Nutrition Study Team 9. She is the principal 
investigator on the planning grant for this CRSP, and she knows all the 
principal scientists from all participating institutions in the U.S. and 
abroad.
 

She has a recognized international reputation in nutrition and has 

established relationships with international agencies. Thus, she can facili
tate the coordination of the overseas research projects and the cooperation of 
additional experts, many of whom have already contributed to the CRSp. 

She has an exceptional knowledge of the U.S. government system from ten 
years ef federal service. She concluded her service to the government as the 
head of a twenty-person division. Her dutie:" included administration of 
nutrition research contracts and grant,. for the Department of Army. 

As former chairman of the Department of Food Science and Nutrition at 
the Stanford Resea rch Inst i t ute, and chairman of the Dt.pjartment of Nut rit ional 
Science. at the University of California, ierke ley, she has experience with re
search and academic admi ni st rat ion. 

IHer research field is human nutrition, so she is familiar witl the problem; 
of himvan reseai-c. 'ie type of re:;,'arch this CKS' addresse!: both a knowledge of 
humans a; eXpe' imental ul,ject , and a good iIe,, of the inherent (Iifficuiltie; ill 
experimental de',ig.n and !at a collct ion when human. are the participant;. 
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BIOGRAPHICAL SKETCH
 

NAME TITLE QIRTHOATE Afa. Ds'y, Yd.j 

CALLOWAY, Doris Howes 
PLACE OF BIRTH IC#ry, State. CopunLy) 

Professor of Nutrition 
PRESENT NATIONALITY (f no'... rititn, 

February 14, 
SEX 

1923' 

Canton, Ohio, USA 
Ir1diest 

U.S. 
kind of v1is rnd eaptruron ddre) 

1 j Male E] Female 
EDUCATION 10,"n mh bwcoaurt# tuvn,Aq end includopoaadocror~i 

INS I iTUTION AND LOCATION DEGREE YEAR SCIENTIFIC 
CONFERRED FIELD 

Ohio State University, Columbus, Ohio 
 B.S. 1943 Nutrition & Dietetics
 
Johns Hopkins Hospital, Baltimore, MD --- 1944 Dietetics Internship
 
University of Chicago, Chicago, Illinois 
 P..D. 
 1947 Nutrition
 

kONOnS 

See "Professional Activities and Honors" 
- attached. 

5RHRESE AC i, NEST ROLE IN PHOPCSED PROJECTHum~an nutritici 	 IProtein, ener-y requirements PRINCIPAL INVESTIGATOR
Gdstrointestin,-,I stuaies 

ATs[AFiCi Sup"R'0T	 

_ 

1. USDA 12-14-)001-290: "Research Studies to Determine the Effects of.Dry Bean Diets onthe Furction of te Human Intestinal Tract," 6/30/77-1/31/80; co-PI: G.W. Chang; $69,800.

2. NIH At-i)0202-13: "Studies in Human Nutrition," 12/1/78 - 11/30/79 (11/30/81), $a67,i'33; 

Program Director is Dr. Sheldon Margen; 
 DHC is co-PI.
 
3. US AID'DSA:1/C-O002: "Functional Significance of Marginal Nutrient Deficiencies: Program

Proj-et lanning," 4/1/78 - 6/30/79, $220,194. DHC is Principal Investigator. 

VtESLAJkCH ,AMN),") H,,0 IFLZIIONAL EXPEAINCE 
1963-presenL: 	 t'rofessor of Nutrition and Nutritionist in the Agricultural Experiment

Station, bepartment of Nutritional Sciences, University of California,
 
Berkeley
 

19/6 - 1973 : Chairrnan, Department of Nutritional Sciences, University of California,
 
erkeley
 

1976-present: Professor of Nutrition, School of Public Health, University of 
Ca-Iiforn ia, Berkeley 

1971 - 1974 * Senior Lecturer in Nutrition, Department of Coritunity Medicine, 
rIlve-rs-ityotc-d-Cal fo rn i ,,--an Diego 

1962 - 1963 	 lecturer in Nutrition, Department of Nutritional Sciences, 
University o -a-litornia, Berkeley 

19b1 - 1964 	 Chairman, Department of Food Science and Nutrition, Stanford Research 
Institute, Menlo Park, California
 

1951 - 1961 	 Nutritionist and Chief, Nutrition branch, Armed Forces Food and Contair 
In-stitute, Chicago, Illinois
 

194d - 1950 Consultant, Medical Associates, Chicago, 
Illinois
 
1946 - 19,17 	 kesearch Assintant, University of Chicago, Illinois 
1945 	 .'setrch Dietiitai, University of Illinois, Chicago, Illinois 



DA Calloway - 2 
- Doris Howes Calloway (contd)
BIOGRAPHICAL SKETCH 


: Editorial Board, J. Am. Diet. Assoc., 


Professional Societies: 

An,-icail Institute of Nutrition: Secretary, 1969-1972 
Editorial Board, Journal of Nutrition, 1967-1972 

1974-1977 
American Dietetic Association 


Professional Activities and Honors:
 

1959 - 1963: 


1959 : 
1962 - 1968: 
1966 - 1968: 

1966 - 1969: 


1967 1972: 
1968 1971: 
1969 - 1971: 
1969 - 1971: 

1969 - 1974: 

1969 - : 
1971 : 
1972 - 1975: 

1972 - 1973: 

1972 
1972 - 1974: 
1973 - : 

1974 - 1977: 


1974 : 

1974 - 1977: 

1975 : 
1975 - : 
1976 : 

1976 - 1977: 

1976 - : 

1917 - 1978: 

1977 - : 

1977 - : 

1977 : 

1977 : 

1978 - : 
1978 1992: 

Member, Research Advisory Council, Institute of American Poultry
 

Industries.
 
Meritorious Civilian Service Award, Department 

of the Army.
 

Associate Editor, Nutrition Reviews.
 

Member, Subcommnittee on Pantothenic Acid 
and Ascorbic Acid, Committee
 

on Dietary Allowances, Food and Nutrition 
Board, National Academy of
 

Sciences, National Research Council.
 
on Cabin Atmosphere Regeneration, Life 

Sciences
 
Member, Ad Hoc Panel 

Committee, Space Science Board, NAS-NRC.
 

of Nutrition.
Editorial Board, Journal 

Board of Directors, American Board of Nutrition.
 

Board, National Council on Hunger and Malnutrition 
in the United States.
 

Member, Committee to Evaluate National Nutrition Survey Data,
 

Food and Nutrition Board, NAS-NRC.
 

Nember, Committee or Dietary Allowances, 
Food and Nutrition Board,
 

NAS-NRC.
 
Biology and Medicine.
Editorial Board, Environmental 


Consultant to FAQ on Report of Energy and 
Protein Requirements.
 

Executive Committee,

Member, Food and Nutrition Board, NAS-NRC; 


1974-1975.
 
Member, Program-Project Committee, NIAMD, 

NIH. USPHS.
 

Member, WHO Expert Advisory Panel on Nutrition.
M 

Visiting Committee, II.I.T.
 
Member, Advisory Committee, Maternal Nutrition 

Education Project,
 

California Association for Maternal and 
Child Health.
 

Institute of Arthritis, Metabolism,
 Member, Advisory Council, National 


and Digestive Diseases, National Institutes of Health.
 

Distinguished Alurmna, Ohio State University.
 

Editorial Board, Journal of the American Dietetic Association.
 

Consultant, NutriTlion Division, FAO 	(Headquarters program).
 
cience Reviews.
Editorial Board, Interdiscipliar 
 and Space Administration,
-ationa -u-tics
Group Achievement--wa-a-


U.S. Member of the Joint Editorial Board for Foundations of
 

Space Biology and Medicine.
 
Member, NAS-NRC World Food and Nutrition Study 

Group 9 (Overview of
 

Nutrition). Sciences Coniittee 7Union of NutritionalMember, International 

(Evaluation of Protein Foods).
 
Member, Scientific Advisory Comittee, XIth 

International Congress
 

of Nutrition.
 of Abstracts
 
Merer, Editorial Advisory Board, International J-ournal 


in Nutrition Planninq.
 
14ember, Corinittee on Food Consumption Patterns, 

Food and Nutrition
 

Board, NAS-NRC.
 
Member, Competitive Grants Policy Group, USDA.
 the Council of
Advisor to the U.S. Delegation, Biennial Meeting of 


the Food and Agricultural Organization of the United Nations.
 

Joint Council on Food and Aricultural Sciences, USDA.
ilernber, 
on Aging, National Institutes offlrfubr, Nat ton,1l Advisory Courncil 
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SELECTED PUBLICATIONS (1974 - 1979):
 

I. Books
 

Bogert, L.J., G.M. Briggs and D.H. Calloway. Nutrition and Physical Fitness,
 
10th ed. Philadelphia, Pa.: W.B. Saunders and Co., 1979. 604 pp.
 

II. Chapters
 

Calloway, D.H. Nitrogen Balance During Pregnancy, Chapter 5,pp. 79-94.
 
In: Nutrition and Fetal Development (Myron Winick, ed.). New York:
 
U-hn Wiley and Sons, Inc., 1974.
 

Calloway, D.H. Basic Data for Planning Life-Support Systems, Chapter 1,
 
pp. 3-21. In: Foundations of Space Biology and Medicine, vol. III
 
(M.Calvin Tn-d O.G. Gazenko, eds.), 1975. (Ajoint publication of the
 
USA-USSR Acadehmies of Science.)
 

Calloway, D.H. Discussion - Biological Variables inHuman Nutrition:
 
Human Adaptability to iutritional Variables, Section III, Chapter 14,
 
pp. 157-158. In: Progress inHuman Nutrition, Vol. 2 (S.M4argen and
 
R.Ogar, eds.)-.Westport, Connecticut: Avi Publishing Co., Inc., 1978.
 

IIl. Scientific Papers and Reviews
 

,Calloway, D.H. Recontiended dietary allowances for protein and energy, 1973.
 
J. Am. Diet. Assoc. 64: 157-162, 1974.
 

Blackburn, M.L., and D.H. Calloway. Energy expenditure of pregnant adolescents.
 
J. Am. Diet. Assoc. 65: 24-30, 1974.
 

Margen, S., J.-Y. Chu, N.A. Kaufmann, and D.H. Calloway. Studies incalcium
 
metabolism. I.The calciureti: effect of dietary protein. Am. J.Clin.
 
Nutr. 27: 584-589, 1974.
 

Calloway, D.H., R.D. Giauque, and F.H. Costa. The superior mineral content
 
of some American Indian foods incomparison to federally donated
 
counterpart coroodities. Ecology of Food and Nutrition 3: 203-211, 1974.
 

Schraer, K.K., and D.H. Calloway. Zinc balance inpregnant teenagers.
 
Nutr. Metab. 17: 205-212, 1974.
 

Calloway, D.H. Unresolved problems relating to the observed intake, nitrogen
 
utilization, and predicted needs in pregnancy, In: Proceedings of
 
the IXth International Congress of Nutrition (MeixTco, 1972), Vol. I,
 
pp. 49-52. BdsCl: Karger, 1975.
 

Crim, H., D.H. Calloway, and S.Margen. Creatine metabolism inmen:
 
Urinary creatine and creatinine excretions with creatine feeding.
 
J. Nutr. 105: 428-438, 1975.
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SELECTED PUBLICATIONS (1974 - 1979): (continued)
 

(continued)
Ill. Scientific Papers and Reviews 


Calloway, D.H. Nitrogen balance of men with marginal intakes 
of protein and
 

J.Nutr. 105: 914-923, 1975.
energy. 


- An update. In: Proceedings of
 Human nutrient requirements
Calloway, D.H. 

the Western Hemisphere Nutrition Congress IV (August T9-22, 1974),
 

pp. 195-203. Action, Mass.: Publishing Science Group, 1975.
 

Livingston, R.B., D.H. Calloway, J.S. MacGregor, G.J. Fisher, and 
A.G. Hastings.
 

Growth and Development of
 
U.S. poverty impact on brain development. In: 


Raven Press, 1975.
 
the Brain (H.A.B. Brazier, ed.), pp. 377-394. New York: 


Zezulka, A.Y., and D.H. Calloway. Nitrogen retention inmen fed varying levels
 

,ofam'no acids from soy protein with or without 
added L-methionine.
 

'.Nutr. 106: 212-221, 1976.
 

Creatine metabolism inmen:
 Crim, M.C., D.H. Calloway, and S.Margen. 
 J. Nutr.
 
Creatine pool size and turnover in relation to creatine intake. 


106: 371-381, 1976.
 

Basal metabolic rate and work energy

Blackburn, M.W., and D.H. Calloway. J.Am. Diet. Assoc. 69: 24-28, 1976.
 expenditure of mature, pregnant women. 


Blackburn, M.W., and D.H. Calloway. Energy expenditure and consumption of
 
J. Am. Diet. Assoc. 39: 29-37, 1976.
 

mature, pregnant and lactating women. 


Zezulka, A.Y., and D.H. Calloway. Nitrogen retention inmen fed isolated
 

soybean protein supplemented with L-methionine, 
D-methionine, N-acetyl-


J.Nutr. 106: 1286-1291, 1976.
 
L-methionine, or inorganic sulfate. 


Food patterns and food assistance programs in
 Calloway, D.H., and J.C. Gibbs. 
Ecology of Food and Nutrition 5: 183-196, 1976.
 

the Cocopah Indian community. 


Meyer, S., and D.H. Calloway. Gastrointestinal response to oat and wheat
 
Cereal Chem. 54(1): 110-119, 1977.
 

milling fractions inolder women. 


Differences
 
Kuhnlein, H.V., and D.H. Calloway. Minerals in human teeth: 


Indians. Am. J. Clin. Nutr.
 
between preindustrial and contemporary Hopi 

30(6): 883-886, 1977.
 

Nitrogen requirement.
D.H. Calloway, and F. Costa.
Butterfield-Hodgdon, G., 

Lancet I:376-377, 1977. (letter to the editor)
 

Calloway. Contemporary Hopi food intake patterns.

Kuhnlein, W.V., and 0.11. 


Ecology of Food and Nutrition 6: 159-173, 1977.
 

Lactation and pregnancy in
 Geissler, Catherine, D.H. Calloway, and S. Margen. 

Am. J. Clin. Nutr. 31: 160-168, 1978.
 

I.Social and economic aspects.
Iran. 


Protein and energy utilization men given a
 Calloway, D.H., and M.J. Kretsch. 

rural Guatemalan diet and egg formulas with and without added oat 

bran.
 

Am. J.Clin. Nutr. 31: 1118-1126, 1978.
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SELECTED PUBLICATIONS (1974 - 1979): (continued)
 

III. Scientific Papers and Reviews (continued)
 

Lactation and pregnancy in Iran.
Geissler, C., D.H. Calloway, and S.Margen. 

Am. J.Clin. Nutr. 31: 341-354, 1978.
II.Diet and nutritional status. 


Kuhnlein, H.V., and D.H. Calloway. Adventitious mineral elements inHopi
 

Indian diets. J. Food Sci. 44: 282-285, 1979.
 

IV. Committee Reports
 

Recommended Dietary Allowances, 8th ed. Washington, D.C.: National Academy
 
of Scicaces, 1974. 128 pages. (Section author)
 

Guidance on the Application of the 1973 Energy and Protein Requirements.
 
Report of Joint FAO/WHO Informal Gathering of Experts. WHO Miscellaneous
 
Paper NUT/75,4; Food and Nutrition 1(2): 11, 1975. (Chairman and
 
Rapporteur)
 

Food and Nutrition Strategies inNational Developmeot. Report of Joint
 
FAO/WHO Expert Committee on Nutrition, 9th Session. FAO Nutr. Meetings
 

(FAQ Consultant
Rept. Ser. No. 56; WHO Tech. Rept. Ser. No. 584, 1976. 

Editor)
 

Applied Nutrition Research. Report of an Interagency Meeting, FAQ. Food and
 
Nutrition 2(1): 5-8, 1976. (Editor)
 

Report of the First Joint FAO/WHO Expert Consultation on Energy Intake and
 
Protein Requirements, (October 12-14, 1977; Rome, Italy).
 
Danish Funds-in-Trust, IF/INT 297 (DEN). Rome: FAQ, 1978.
 
(Participant and Contributor)
 

V. Miscellaneous Technical Writings
 

Calloway, D.H. The role of nutritionists in food and nutrition planning.
 
PAG Bulletin V(4): 26-27, 1975.
 

Callowuy, D.H., S.M. Oace, and K.J. Carpenter. World Review of Nutrition and
 
Dietetics, Volume 23. J.Am. Diet. Assoc. 68: 598, 1976. (book review)
 

Calloway, D.H. Working pdper: Proposal for research. PAG Bulletin VII(3-4):
 
53-58, Decermber 1977. 

Calloway, D.II. Discussion: Nutrition and food science implications. 
Am. J.Agr. Economics 59(5): 849-850, 1977. 

Wood, C., and D.H. Calloway. Nutrition, Immunity, and Infection, by
 
R.K. Chandra and P.M. Newberne. New York: Plenum Press, 1977. 246 pp. 
(book review) 
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from the University of
C. urST CHiRCM-. received his Ph.D. 
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