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SECOND QUARTERLY REPORT ON THE FUNCTIONAL
 

SIGNIFICANCE OF MARGINAL NUTRIENT DEFICIENCIES
 

Workshops on Intake and Function
 

The arrangements have been completed for the five workshops on
 

nutrient intake and function to be held in September, October and No­

vember, 1978. Table 1 contains a list of the dates and locations of
 

the workshops.
 

TABLE 1
 

DATES AND LOCATIONS OF THE WORKSHOPS ON
 
NUTRIENT INTAKE AND FUNCTION
 

&-"Disease Res : September 23-29
 
Red Jacket Beach Motor Inn, Hyannis, Massachusett3 

'Cognitive and Sensory Ability: 	 October 2-6
 
Joseph Hienry Building, National Academy
 
of Sciences, Washington, D.C. 

e Competency: October 23-27 
Torrey Pines Inn, L;a Jolla, California 

t-"_Phvsical Activity and Work Output: October 30-November 3
Torrey Pines Inn, La Jolla, California 

Social Competency: November 27-December 1 
West ward Look Hotel, Tucson, .\ri:ona 

There have ben some changes recent i, with regard to authors of the 

principal background papers. An updated and final list of authors is 

given in Table 2. Dr. Jcsef Bro:ek will prepare. th, paper for cogni­

tive and ;ensory ability from the biological per-.pecrive while or. 

Henry Ricciut i will write from the ;ocial .;cience viewpoint. Dr. John 

Bongaa rt:; will '.,'rite from the .;ocial ;ci ence per:;pective for reproductive 

competlency. Pr. C. (;oTpali:n ha:; agre ed to prcpire a piece on social 
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TABLE 2
 
AUTHORS OF PRINCIPAL BACKGROUND PAPERS (REVISED);
 

BIOLOGICAL .ANDSOCIAL SCIENCE PERSPECTIVES
 

Disease Response
 

Biological: R.K. Chandra, Memorial University of Newfoundland
 

Social: J.O. Field, Massachusetts Institute of Technology
 

Cognitive and Sensory Ability
 

Biological: J. Brozek, Lehigh University
 

Social: II.Ricciuti, Cornell University
 

Reproductive Competency
 

Biological: D. Picou, University of the West Indies
 

Social: J. Bongaarts, Population Council, New York City
 

Work Performance
 

Biological: F. Viteri, Institute of Nutrition of Central America
 
and Panama
 

Social: C.J. Bliss, Nuffield College, Oxford, England
 

Social Competency
 

Biological: C. Gopalar, Indian Council of Medical Research,
 
lyderabad, India
 

Social: P. Ratoosh, Psychiatric Consultant, Berkeley, California
 



competency from the biological viewpoint although he will be unable to
 

attend the workshop. At the time of this writing we have received the
 

background papers from Drs. Chandra, Field, and Brozek and they have
 

been included in Appendix 1.
 

Table 3 contains a revised list of participants in the workshops;
 

however, there may be further changes and additions. Each worksho
 

consists of sixteen to eighteen participants. In addition to experts
 

in the workshop topic and in nutrition per se, we have included experts
 

in anthropology, sociology, psy.,:ology, economics, epidemioloy, and
 

statistics, some of wnom have done research on nutritional problems.
 

Many people were invited to attend one of the workshops that could not
 

participate, usually because of previous committments. Table 4 shows 

those people who were invited but were not able to attend. 

The chairmen and rapporteurs for the workshops have been chosen 

as follows: 

Worksho Chairman Raoporteur 

Disease Response G. Beaton H. Sandstead
 
Cognitive Development L. Greene A. Harper
 
Reproductive Competency A. Chave: L. Graveti
 
Physical Activity and Work Output M. Latham R. Nesheim
 
Social Competency M. Yarrow P. Payne
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TABLE 3
 
WORKSHOP PARTICIPANTS (REVISED)
 

Disease Response - September 25-29, Hyannis, Massachusetts
 

G. Beaton, University of Toronto
 

A. Block, University of California, Berkeley (observer)
 

D. Calloway, University of California, Berkeley
 

R.K. Chandra, Memorial University of Newfoundland
 

J.O. Field, Tufts University
 

G.S. Gershoff, Tufts University
 

L. Greene, University of Massachusetts
 

J.P. Habicht, Cornell University
 

J.L. Joy, University of California, Berkeley
 

G. Keusch, Mount Sinai Medical Center
 

T. Kramer, I'ashington University, St. Louis
 

E. Messer, Yale University
 

B. Morgan, Old Dominion University
 

H. Sandstead, Agriculture Research Service, U.S. Department of Agriculture
 

L. Schuman, University of Minnesota
 

G. Solimano, Columbia University
 

C. Wood, University of California, Berkeley
 

Cognitive and Sensory Development - October 2-6, WVashington, D.C.
 

A. Block, University of California, Berkeley (observer)
 

J. Brozek, Lehigh !niver;ity 

D. Calloway, Univer,;itv of California, Bc:keley 

E. Foulks, University of Penn.;Lvawia 



Cognitive and Sensory Development - cont. 

J. Galler, Massachusetts Institute of Technology
 

L. Greene, University of Massachusetts
 

A. Harper, University of Wisconsin
 

D.M. Hegsted, Human Nutrition Center, U.S. Department of Agriculture
 

H. Jacobs, U.S. Army Natick Laboratories
 

S. Margen, University of California, Berkeley
 

A. Meyer, United States Agency for International Development
 

M. Monk, New York Medical College
 

E. Pollitt, University of Texas
 

H. Ricciuti, Cornell University
 

W. Shoemaker, The Salk Institute
 

C. Wood, University of California, Berkeley
 

M. Yarrow, National Institutes of Health 

Reproductive Competency - October 23-27, La Jolla, California 

E. Barrett-Connor, University of California, San Diego
 

J. Bongaarts, Povulation Council, New York City
 

N. Butte, University of California, Berkeley (observer)
 

D. Calloway, University of California, Berkeley
 

A. Chavez, Instituto Nacional de Ia Nutricion, Mexico City 

R. Frisch, Harvard University 

J. Galler, Ma:;:;achu.ett:; Institute of Technology 

L. Graveti, Univer';it . of California, Davi:; 

J.1Joe, Navajo Corn:um itV Col legt, s:;ai le, Arizona 

R ,Martorell, n. tanford 1nivcr,;it%, 
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Reproductive Comtetenc/ - cont.
 

P Picou, University of the West Indies
 

P. Rosso, Columbia University
 

H. Srebnik, University of California, Berkeley
 

E. Thorbecke, Cornell University
 

B. Winikoff, Population Council, New York City
 

C. Wood, University of California, Berkeley
 

Work and Physical Activity - October 30-November 3, La Jolla, California
 

M. Barnett, Cornell University
 

S. Basta, World Bank
 

C. Bliss, Nuffield College, Oxford, England
 

R. Beall, University of California, Berkeley (observer)
 

K. Borer, University of Michigan
 

N. Borhani, University of California, Davis
 

E. Buskirk, Pennsylvania State University
 

D. Calloway, University of California, Berkeley
 

R. Evenion, Yale University
 

A. Ferro-LtA.:i, University of California, Berkeley (visiting)
 

E. Fleischman, Advanced Research Re sources Organi:ation, Bethesda, Maryland
 

M. Latham, Cornell University 

E. Montgomery, Wa:;hington University, St. Louis 

R. Nesheim, Quaker Oat; Company 

S. Parker, Office of Population Cen;uses and Surveys, London, England 

L. Schuman lihiv.r i tv of ,i -e.lota 

F. Viteri, INCAP , ;uatem.al.1 (:4ty 

C. Wood, tif .',:r'.it ' ,C." i fornia, Berk e '. 



Social Competency - November 27-December 1, Tucson, Arizona
 

M. Behar, World Health Organization (tentative)
 

A. Berg, World Bank
 

D. Calloway, University of California, Berkeley
 

S. Chafkin, Ford Foundation
 

N. Cheek, Jr., Texas A&M University
 

C.W. Churchman, University of California, Berkeley
 

S. Greenhouse, George Washington University
 

G. Harrison, University of Arizona
 

JL. Joy, University of Californiai, Berkeley
 

R. Khare, University of Virginia
 

R. Livingston, University of California, San Diego Medical School
 

P. Payne, London School of Hygiene and Tropical Medicine
 

P. Ratoosh, [Berkeley, California
 

V. Ruttan, University of Minnesota 

W. Twining, University of Warwick
 

B. Winikoff, Population Council. New York City
 

C. Wood, University of California, Berkeley
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TABLE 4 
IWITED BUT UNABLE TO ATTEND 

Disease Rosponse
 

E.A. AlluiL3, Performance Assessment Laboratory, Old Dominion University
 

T. Almy, Dartmouth Medical School
 

J. Austin, Harvard School of Public Health 

M. Behar, :,utrition Division, World Health Organization
 

11.Beisel, U.S. Army Medical Research, Institute of Infectious Diseases
 

H. Fabrega, Department of Psychiatry, Pittsburgh, Pennsylvania
 

J. Galler, Massachusetts Institute of Technology
 

P. Greenwald, Cancer Control Bureau, New York State Department of Health 

NI. Grossman, Wadsworth Veterans' Hospital, University of California, 
Los Angeles
 

B. Kean, Cornell University
 

C. Lieber, Mt. 3inai School of Medicine 

R. Olson, St. Louis University School of Medicine 

H. Popper, Mt. Sinai School of Medicine 

W. Sodeman, tlriver;ity t 'f TarIipa Me'dical College 

S.G. 	 Srikantia %ational Inititute of Nutrition, Indian Council of 
Med'cal Research, llvdorahad, India 

L. Teply, United Nations Childrn's Fund 

P. Timmernv, iHarvarl Ulnivor.it.v ;chool of Public Hoalth 

Cogitio ad Sn-;ryDevelo1 en t 

F. Bloom , Sa11i In-titut, 

S. Dornbus,:h, ;tanfrd Irijvr- ity 

If. l l ,, -i v 1111mdl 	 inoij 

S. Grrecnhoii,,,- ,,':, ntt nU.hiversity 



Cognitive and Sensory Development - cont.
 

N. Howell, University of Toronto
 

J. Kagan, Harvard University
 

K.E. Knutsson, Swedish International Development Agency
 

B. Popkin, University of North Carolina
 

R. Shekelle, Rush Medical College
 

S. Snyder, Johns Hopkins University School of Medicine
 

R. Wurtman, Massachusetts institute of Technology
 

Repro uctive Competency
 

J. Blake, University of California, Los Angeles
 

R. Chez, Howard University
 

D. Glass
 

G. Harrison, University of Arizona
 

A. Hermalin, Ann Arbor, Michigan
 

R. Jaffee, Unilersity of California at San Francisco Medical Center
 

J. Kncdel, Ann Arbor, Michigan 

P.11. leidermian, Stanford University 

R. Pitkin, University of Iowa
 

R. Potter, Brown University
 

K.N. Raj, Center foi Development Studies, Trivanirum, Kerala, India
 

Z. St-in, Cc'tL'nbi.. Univer:;ity (could not be reached) 

M. S'isser, Columlia University (could not be roached) 

J .M.Tanner, lnr,'titute of "hi[ lIfealth 

L. Tcily, tlni.td ';at on: (.hildren".; Fund 

E. liddow";,n, amuhrid 'e, United Kingdom 

C. Yarhrou i , ,:mcnod , ' i fdrn a 
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Work and Physical Activity
 

P. Bardhan, University of California, Berkeley
 

C. Gotsch, Stanford University
 

D.M. Hegsted, Human Nutrition Center, U.S. Department of Agriculture
 

Social Competency
 

T. Almy, Dartmouth Medical School
 

G. Bateson, Ben Lomond, California
 

J. Cohen, Cornell University
 

S. Dornbusch, Stanford University
 

M. Douglasr, Russell Sage Foundation
 

C. Gopalan, Indian Council of Medical Research, Hyderabad, India
 

J. Mayer, Tufts University
 



universities and colleges, and site visits to U.S. institutions.
 

A preliminary scoring sheet has been designed for use in evaluating
 

the institutional returns. Each curriculum vitae submitted would be
 

scored according to the following criteria:
 

Main discipline noted
 

Nutrient(s) with which investigator is primarily concerned
 

Training (score of 1-3; considering degree attained, school where
 
degree obtained, field of degree)
 

Research (human or other)
 

Sub-disciplines noted
 

Publications in referreed journals:
 
Numbur of publications dealing with human research
 
For each program area (disease response, reproduction, etc.),
 

the number of articles with a high degree of relevance, involving
 
energy-protein malnutrition and the program area (score of 3);
 
moderately relevant, only involving the program area (score of
 
2): slightly relevant (score of 1)
 

Articles pertinent to food intake or nutrition indicators were also
 
counted (relevance 1-3)
 

Number of publications dealing with animal or biochemical research
 
relevant to each program area scored similarly
 

Relevant training/experience in each program area (score 0-3)
 
Experience in less developed countries (score 0-3)
 
Availability (for new research project) (score 0-3)
 

At this point, the publications of all of the curriculum vitae have
 

been scored. The steering group will discuss these evaluations and
 

perhaps modify the above criteria before further scoring is done. A
 

decision will be made as to how total scores shopld be reached for each
 

curriculum vitae and for each institution. There should be some way of 

absorbing key people in institutions which otherwi:;e are not top-'scorers. 

Possible consortia of institutions will be discussed. Criteria will be 

cstablished for evaluation of each institution, its facilities, research 



potential, and its links with overseas institutions. Site visits to 

possibly eligible U.S. institutions should be madc at the beginning of 

1979 and steering group members may make some of these visits. A
 

second steering group meeting will be held after the workshops are all
 

completed and the date for this mee.ing will be deciled.
 

Site Visits
 

Three site visits have been made so far !o institutions in less 

developed countries to appraise their potential for carrying out the 

sort of research that will ultimately be proposed in this program.
 

Dr. D. Calloway visited the l.donesian Nutrition Qesearch and Develop­

ment Center in Bogor and attended the Work:;hop on Food and Nutrition 

in Indonesia held by the Indonesian Academy of Science. She alo vis­

ited the Philippines. Dr. C. Wood made a preliminary s'it. vi:sit 

the Bureau of Nutrition in Port-au-Prince, lIaici. the report of Dr. 

Calloway's visit to Indonesia i, contained in Appendix 2. The other 

two reports will be included in the next quarterly report.
 



Nutrient Intake and Osease Response
 

R.K.Chandra
 



APPENDIX 1 PRINCIPAL BACKGROUND PAPERS
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The availability and the provision of erough food for the 
continuously increasing population of the world is the
 
greatest material problem facing mankind today. Associated
 
withit is the stark spectrum of about 500 million people

suffering from the multiple erosive effects of undernutrition; 
it is a rude eye opener for any serious student of global

health situation. 

NUTRITION, ENVIRONMENT, BIOLOGY AND GENES
 

The ability of an individual to achieve his/her optimal

potential is dependent upon a harmonious interaction of
 
genes, nutrition and environment. Nutritional stress affects
 
each and every structure and function of the body. The effects
 
of undernutrition are protean; some are adaptive changes

with no apparent consequence, others are pathological and
 
produce symptoms and signs; some are almost immediate and
 
may be short-lived and reversible, others are prolonged or 
even permanent. All these effects are, however, conditioned
 
and modulated by the genetic endowment (metabolic,
immunologic, etc.) of the individual, by their timing in 
relation to the critical periods of growth and development
of biological activities, and by the environment including
socioeconomic and cultural factors. Thus there is an 
intimate interaction between genes, biological clocks,
nutrition and environment; the effects of nutrient intake
 
on disease response are also governed by such interactions.
 

The most prominent as;ociation of nutritional deficiency is 
with infection. However, these two inextricably intertwined 
problems defy easy analysis in terms of the underlying
mechanisms of pathogenesis and interplay. Recent studies
 
have revealed impaired function of a variety of host
 
protective factors in malnourished individuals. It is
 
possible that the clinical problem of repeated and severe 
Infections in undernourished persons is the result of a 
summation of variable individual abnormalities in several 
key cellular and humoral immunological functions. These
 
changes in immunocompetence may play a critical role in 
the effectiveness of immunization, in the susceptibility 
to septicemia spread of infection, and in the production of 
immunopathological disease. Infection itself can result in. 
significant deficits in immunity function and in nutrition,
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the latter because a sick individual has no desire to eat,
intestinal absorption is impaired, and there are 
greater
metabolic needs and heightened catabolic losses. 
I,1 addition,
there is sequesteration of many nutrients in an attempt tosynthesize urgently needed antibodies, complement and other

protective responses.
 

At the same time, it must be recognized that nutritional
 
status is intricately tied 
to other health factors, and that
the roots of malnutrition are 
largely economic and'socio­cultural. To tackle this major world affliction, we mustconsider a portfolio approach of intervention at several

levels, including socioeconomic development, nutrition
education, promotion of breast feeding, immunizations,

safe water supply, and environmental sanitation.
 

The task looks formidable, but that is 
no reason for
 
not trying.
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SUSCEPTIBILITY OF UNDERNOURISHED INDIVIDUALS TO INFECTION 

The common association of malnutrition and infection does
 
not necessarily imply a causal relationship. It must be
 
recognized that the same economic, sociocultural and
 
ecological factors which contribute to undernutrition
 
may well maintain a high frequency of infectious diseases.
 
In this connection, the role of poor personal hygiene and
 
environmental sanitation, and early weaning with inadequate

and inappropriate replacement needs to be highlighted.
 

A variety of evidences have been cited to support the
 
cinical impression of health professionals working in
 
developing countries that infections occur more frequently
 
and are more severe in the malnourished. Epidemiologic

data from field surveys in Asia and the Americas have
 
confirmed the intimate association of nutritional
 
deficiencies, growth failure, infectious illness and
 
diarrhoeal disease. In a prospective study of Mexican 
children followed from birth to 5 years of age, moderate 
malnutrition correlated significantly with the duration and 
severity of infectious episodes and to a lesser extent
with the incidence of diarrhoeal disease in the age period
from 8 to 18 months. The majority of hospitalized children 
with severe forms of malnutrition have an associated ihfection 
at the time of admission; this is more often observed in 
kwashiorkor than in marasmus. The PAHO survey of mortality
patterns in Central and South America showed that 57 percent
of the children who died under 5 years of age revealed signs
of nutritional growth retardation, intrauterine and/or
postnatal, as either the primary or an associated cause of 
death, often from infection. 

Many diseases run a more severe course in nutritionally
deprived children. For example, measles is known to produce

fatal giant cell pnedmonia in kwashiorkor. Interestingly,

there is an unexplained geographic difference in measles­
associated morbidity and mortality; the firghtening spectrum

of measles in African children with kwashiorkor has not been 
observed in Asian malnourished populations. Herpes virus
 
infection is often generalized and fatal in kwashiorkor; 
autopsy studies show multiole visceral hemorrhages and there
 
is a conspicuous lack of inflammatory response. Septicemia
with Gram negative organisms and Pneumocytis carinii pneumonia
frequently complicate moderate-severe protein-energy
malnutrition. In undernourished populations, there is a heavier
load of parasites, particularly Ascaris, Necator americanus, 

i1
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Srongyloides stercoralis, Giardia lamblia and Entamoeba
 
histolytica, and greater rates 
of infections with enteropathogens

such as Shigella. Pneumonia and diarrhoea occur more frequently

and are more severe, leading to higher death rate. Hepatitis 
B surface antigen is detected more often. The intimate

association of tuberculosis and inanition so well described 
by Osler has been validated. However, tuberculosis and parasitic

infestation may be the cause and/or the effect of undernutrition. 

Whereas there is considerable data on energy-protein malnutrition, 
similar- critical information for deficiency of specific nutrients
 
is not available. This is understandable since malnutrition in
 
man involves deficits of many elements, and each nutrient may

exert a variable, possibly even opposing, influence the
cn 

occurrence of infection. Some 
surveys reported a decreased
 
In infection rate among iron-supplemented infants, others 
have failed to detect such an association. Iron deficiency 
was noted to be a common denominator of chronic mucocutaneous
 
candidiasis, and therapy with iron improved the skin 
lesions 
as well as the associated immunological changes. An association 
of increased infections and iron-deficiency anemia was seen 
in Indonesian plantation workers, although the study results 
were vitiated by unintentional provision of additional cash

incentive, and by the lack of co current observitions in 
a control group. Again, a Tanzanian study succsting a lower 
Infection rate in iron-defcient subjects than in those wi'th
other types of anemia had no control data on healthy subjects.
In laboratory animals, deprivation of specific nutrients 
generally increases host susceptibility to pathogens and 
Infection-related mortality. 

IMMUNE RESPOISE IN NUTPITIONAL DEFICIENCY 

In the last decade, many studies haie looked at the ability

of the undernourished subject to mount immune responses to 
specific antigenic challenge. Some have employed a uniform
 
preplanned protocol (adapted from WHO-sponsored- documents)
and in a few instances, samples were analyzed or rechecked 
in a central reference laboratory.
 

The consistent demonstration of impaured cell-mediated immunity
has been extensively reported. Severail types of evidences were 
collected: Cutaneous delayed hypersensitivity to a battery of
ubiquitous recall antigjens or after deliberate immuni,'ition 
or sensi tization, numbe r of ci rculatino thymui-depwn&'rit
T lymphocytes, lymphocyte ONA synthre;i Induced by ml tojens andantigens, production of soluble mediators of immune ractivity,
mixed lymphocyte response and skin homografts. 

0 
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Several methodological fallacies need 
to be pointed out for
the correct interpretation and comparison of results. Skin responses require the participation of several 
cell types
and their mediators, and depends upon nonimmunological dermal
characteristics as well. Three separate components of suchreactions are recognized; the afferent link of sensitization ofT lymphocytes with 
or without prior processing by macrophages,

the efferent link of antigen-recognition and proliferation ofT lymphocytes and release of lymphokines, and finally the
inflammatory response amplified by chemotactic factors.rmpairment of one o," more of these sequential steos will depressskin response. Lymphocyte stimulation in vitro depends upon
the number and concentration 
the 

of cells, other leukocyt-s and
amount of mitogen. It is ideal to plot a dose-response
curve since the optimal concentration of mitogen required
to produce maximal response may vary from one cell preparation

to another, from one batch of mitogen 
to the other.
 

Most of the studies have shown a r.cuction in the number of
circulating T cells, as 
detected by rosetting with sheep
erythrocytes. It Is possible that a change in the surfacecharge or in membrane-bound enzymes, e- cholinesterase, inmalnutrition affects 
the detectable numbers of 
such cells.
This change in T cell number is an early indicator ofnutritional deficiency and is promotly reversed within 1-6 weeks
 on supplemental nutritional therapy. There ais relative increaseIn the number of 'null' cclls; these cels thesuppress .functionsof other lympnocytes and are cytotoxic for a variety of xenogeneic
tissuer in culture. Mitoren-induced lymphocyte CLA synthesisis reduced, except for one 
report from Chile on arasmic infints.Leukocyte mlgration inhibition 
factor is normal. Skin reponses
are usually depressed.
 

Serum levels of i-munocflobulins are cenerally clevt ted andIgG turnover is increased. In a rare intnt ,vith erly onsetmalnutriticn, srum 1,G levehl ray be lo, ' itn a co7,nensatory
increased in pl a,7a hal '-1 if . n o:,t instances, antibod response to 3n adequate anti ;n ic chil len e is nor-7,11 . Anti rensrequiring the help of T cl ls fire l -s wel 1. Secretory !gAand mucosal antibody re )on,.s iare siqn fic .n'y decr-ised; thiS may be the result of redjured nu''b,!r )f 1-,A-;rcducinl 'I.',;1.- c I I Sin jejunal uth.rucc-,l loc,iion;, or rbdu,.,!I ,ntn, sisand -ub 
of secretory cr.!,ponort, r Y) th. ucYosi l uf" tyY "1.r1.fac 1 I tte t he d, Vi.1 ,,,m,n t of ., t')ti I AIi n d ol f od anti bo(0 " :..Data on antibod y iff in1: i con;:ic jou ,Iy lac , n . i n l ,snnhowe ver , pro t, in !f-o ri /,t i on r f, 1t n r,,du ct un in ti ItI tyOf antibody, poor,,r and , Iow'or ci,oiran,, f tht ainti *n , and
Increased inc ,onco of hrttunq coiph,.e:. 
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Opsonic activity is related to the concentration of plasma

employed in the in vitro techniques. When tested at concentration 
of 5% or higher, opsonization is comparable for sera of healthy
and undernourished subjects. However, at greater dilutions,
 
serum of malnourished children shows reduced capacity to opsonize

particles for phagocytosis. Ingestion by neutrophils is normal
 
but intracellular killing of pathogens is reduced. The importance

of using a discriminatory ratio of bacteria to phagocytes has 
been reported. 

Recently, we have looked at the number and location of intra­
epithelial lymphocyte.s which are thymus-dependent and probably

mediate cellular reactions in the mucosa. These cells are reduced
 
in the epithelium of malnourished subjects. Experiments in animals
 
suggest that such a change is the result largely of thymic
involution associated with malnutrition. A 'leakage' of these
cells into dilated lymphatics of the villus has been postulated. 

Many other nonspecific protective factors are affected by
nutritional deficiency, eg c~mplement system, interferon, 
lysozyme, structural tissue ,.hanges, etc.
 

EFFECTS OF I'JFECTO' ASSOCIATED WITH MALNJUTRITION 

Infection itself can produce significant changes in nutritional
 
status and in immunity function. The extent of such alterations 
is determined ty the severity and duration of illness, nature 
of the microbe, and the health status of the individual prior to 
Infection. Febrile illnesses increase tissue catabolism and

urinary losses, reduce appetite, decrease absurption or actually 
cause protein-losing enteropathy. In addition, the synthesis of 
acute phase reactant proteins, antibodies and otner protective
factors results in 'sequestration' of many nutrients, c.ausing 
further nutritional deficiency. Infection depress .s many aspects
of immunity, possioly Jy alterations in normonal balance, actual 
Invasion of lymphoid tissues, encotoxer'ia, alterej ratios of 
lymphocyte subponula-ions, chalones, etc. Measles suppresses

cellulhr immunity, may Dreclpitate edema, and te followed by
secondary infections ircluding] tuberculcsis. These .-mmunolo;ic
alterations have proqnostic siqnificance. Infection-Induced
granulocyte dysfunction may adversely inflwence the outcome of
infectious illness. 

o,)
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INTERVENTIONS AFFECTING THE MALNUTRITION-INFECTION COMPLEX
 

While there is obvious need for obtaining more critical data
 
on the etiopathogenetic interactions and biological significance
 
of nutritional deficiencies and susceptibility to infectious
 
disease, there should be attempts at tackling these twin problems
 
by emplcying a variety of intervention strategies. These measures
 
would in addition yield useful information on nutrient intake
 
and the individual's response to stress and disease. Some of the
 
immunologic approaches are briefly tiuched upon. Breast feeding
 
in associated with reduced frequency of diarrhoea and respiratory
 
infections, in both developing and industrialized countries.
 
Complications such as dehydration and septicemia are prevented.
 
Immunization schedules should be made more effective by modifying
 
the dose of antigen, number of inoculations, timing in relation
 
to nutritional status, type of adjuvant, and perhaps providing
 
short-term nutritional supplements in selected instances.
 
Immunoootentiation with biological or pharmacological age.nts
 
may have some value, if it used as a short-term measure before
 
an imminent stress, such as infection or surgery, in malnourished
 
subjects. Short-term nitritional suoplements before or during
 
a period of metabolic stress, eg infection, may reduce the
 
impairment of immunity associated with such episodes. This is
 
particularly relevant for hospitalized patients. Speciftc nutrients
 
may be required in individual subjects. Prevention of low birth
 
weight by appropriate prepregnancy, antenatal and ptrinatai
 
measures, will reduce the incidence of inpaired ir:runocompetence
 
associated with fetal growth retardation. Such defects of immunity
 
occurring during intrauterine life are more severe and longer
 
lasting, particularly in those who continue to have physical
 
growth retardation. The strategies dealing with this problem 
must necessarily take into account the prevalence of various
 
risk factors for causing low birth weight (preterm, or small­
for-gestaticn, or both) and the magnitude of risk associated with
 
each of these factors.
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NUTRITIONAL STATUS OF HOSPITALIZED PATIENTS
 

In recent years, there has been increasing recognition of 
the frequent prevalence of energy-protein undernutrition
 
in patients hospitalized for a variety of indications. This
 
is true of children as well as adults. In such subjects,

there is a good correlation between the presence of nutritional

deficiencies, and infections and mortality. In patients with
 
lymphomas and leukemias, the occurrence of complicating P.carinii

infection was related to low concentrations of serum proteins and 
albumin, confirming controlled observations in protein-deficient

animals. Nutritional deficiency in patients admitted to hospital

for elective surgery has been shown to correlate with their
ability to mount delayed hypersensitivity skin reactions to 
common recall antigens or chemical sensitizing agents.
Postoperative sepsis and mortality correlated with preoperative 
serum albumin and transferrin levels, and with cutaneous 
anergy and lower phagocyte bactericidal capacity. Nutritional
Support may reverse these nutritional and immunologic changes
and reduce the incidence of pyogenic infections and of death. 

3,
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NUTRITION AND CANCER 

The possible relationships between diet, nutrition, immunity
 

and cancer are difficult to study and to interpret. One
 

cannot generalize since no single etiopathogenetic factor
 
cancers. If dietary factors do contribute
underlies all 


it is
to the development or progression of neoplasms, 

very likely that different types of malignant tumours
 

are susceptible to dietaiy manipulations to a varying extent.
 
field is derived from observations
Much of the data in this 


in laboratory animals in whom the etiology of cancer can
 

be defined.
 

In experimental animals, diet and tumour growth are
 
intimately linked. It has been hypothesized that malignant 
cells divide and grow by deriving nutrients from the host
 

whose nutritional status should affect tumorogenesis.
 
Chronic calorie restriction reduced the incidence and delayed
 
the appearance of many but not all tumours. This may be
 
mediated by the inhibitory effect of energy deficiency 

in mice,
on mitotic activity. In the case of mammary cancer 

caloric deprivation influences neoplastic proliferation
 
possibly by reducing the production of estrogen, a
 
cocarcinogen. Changes in the levels of glucocorticoids 
occur in malnourished subjects and may influence the genesis
 
and growth of cancer tissue. On the other hand, obesity 
and tumour risk often run in parallel. Increased total amount
 
of fat and a high proportion of polyunsaturated fats in the
 

a
diet enhance susceptibility to cancer. Fat may act as 

solvent for ingested carcinogens, thereby increasing the
 
rate of carcinogen transfer. A diet high in polyunsaturated
 
fatty acids promotes the synthesis of bile salts which
 
rovide the substrate for carcinogen-forming microorganisms
 
mplicated in the etiology of colonic cancer. Others have
 
failed to note such an association. Differences in intakes
 
of energy and protein may alter the animal's ability to
 
deal with cancer cells; animals deficiency in protein and
 
aminoacids may enhance tumour-inhibitory cellular immunity by
 
reducing "blocking" humoral factors. Excess of retinoids
 
and deficiency of riboflavin exert anticarcinogenic activity,
 
whereas deficiencies of lipotropic factors, iodine and
 
magnesium may enhance the growth of certain tumours. The
 
mechanisms by which such dietary changes exert their effects
 

not clear; altered immunity function, restriction
on cancer are 

of available nutrients, changes in cell-surface proteins and 
enzymes, etc. may be important.
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In man, 
three major types of dietary alterations have been
postulated 
to be linked with the occurrence of cancer. One,
some types of tumours occur more 
frequently in association
with nutritional deficiency states; 
e.g. carcinoma of the
cervix and vitamin A deficiency, carcinoma of the 
esophagus
in association with iron 
deficiency 
anemia and Plummer-Vinson
syndrome, large amounts 
of carbohydrates with 
?lower intakes
of vitamin C and gastric cancer. The role of alcohol in the
genesis of malignancy is probably secondary; 
it has been
linked with carcinoma of the larynx and upper GI 
tract in
heavy smokers and with liver 
tumours. Two, some tumours occur
in higher frequency'in the obese; eg. endometrial and renal
carcinomas. There may be some 
dietary factors contributing to
the genesis of bladder and breast 
cancers. It has been
postulated that a low fibre diet predisposes to colonic cancerby causing fecal 
stasis, the increased transit time allowing
longer contact with dietary carcinogens, bacterial growth and
conversion of bile salts into 
potential pathogens. Three,
food additives and contaminants, eg mycotoxins such as
aflatoxin, and diethylstilbestrol, 
may increase the frequency
of cancer.
 

Primary intestinal lymphoma has interesting geographicdistribution. 
In developing countries, it occurs 2-3 decades
earlier in life than 
in industrialized countries, and 
the
preferential site of 
its occurrence is different. 
It may be
associated with 
alpha chain disease, which ha 
 been postulated
to result from continuous antigenic stimulation of !gA producingcells in the lymphoid tissue of the 
gut. A correlation between
animal protein consumption and 
lymphoma mortality has also been
reported. The 
concept of enhanced absorption of harmful antigens
leading to tumours is supported by the higher frequency of 
cancer 
in celiac disease.
 

Genetic susceptibility and other environmental 
factors such
 as contamination of food with oncogenic viruses may playcritical role, 
however there is little data'in this area.
 

Another facet of nutrition-cancer interaction is the 
frequent
occurrence of nutritional deficiency secondary to cancer,and this may lead to immunodeficiency and higher incidence ofInfections, as has been shown for andlymphomas leukemias. 

/
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NUTRITION AND AGEING 

There are several facets of interaction between nutrient

intake and the process of ageing. The major health

problems of old age are infections, cancer and
atherosclerosis, each of which 
is influenced by nutrition.
 

The common clinical manifestations of the majority ofold individuals - loss of subcutaneous tissue, cachexiaand anemia - resemble those of undernourished children.
The syndrome of progeria or premature senescence bears a striking resemblance with some of the clinical featuresof marasmus. Recent nutrition surveys in Canada haveshown the frequent presence of nutritional deficiencies
in senior citizens. 
It is possible that nutritional

imbalance contributes to the progressive decline in
 
many biological functions in old people. There is
 a significant impairment of immunological responses,

and nutritional deficiencies may underlie such 
a

reduction in immunocompetence. These immunologic changes
may play a role in the genesis of life threatening infectionnwith a number of pathogens of variable virulence. There
is evidence that with advancing age, there may be an
imbalance bet'.een 
the activity of different components
of the immune system, eg cell-mediated and humoral immunity.

These alterations, perhaps nutritional 
in origin, may
determine the susceptibility to develop autoimmune 
diseases and malignancy.
 

In experimertal animals, 
there is good evidence 

support the 

to
relationship between dietary intake andlongevity. In some genetically immunodeficient mice,
mild to moderate undernutrition decreases the frequency

of pathologic diseases, delays 
the onset of autoimmune
 
processes and prolongs 
life. In animals allovwed free access to food 
in terms of quantity and quality, the
 
amount of energy intake and consumption of proteins andcarbohydrates correlates with increments of growth and 
life span.
 

On the other hand, ageing is associated with changes inappetite, metabolism and nutritional n-equirements. This

will necessitate new approaches to feeding the elderlyto keep metabolic homeostasis. There is need for the
quantitation of adequate and safe allowances to support 



13
 

body's repletion of nutrients during and after stressful 
stimuli and to maintain maximum resistance to disease.
 

Finally, there is the possibility of a link between 
genetic-metabolic factors and nutrient intake over 
several years in the causation of atherosclerosis. Such 
an influence of dietary fact;rs is likely to have its 
origins in early life. Both the quality and the quant,,ty

of dietary constituents may be important determinants. 
Interestingly, many patients with fatal ische-,ic heart
 
disease have high titers of antibodies to corn-on food 
protein antigens, an observation also made in undernc,,rished

subjects. The production of food 3ntibodi,;s 1s facilitated
 
in the presence of impaired mucosal i-riunitly. 

Other diseases of old age may also be linked to nutrition. 
These include osteoporosis, oeridontd"l dise,.se, div,-rticulosis, 
hemorrhoids and varicose veins, and colonic . The 
pathogenesis of these ',orders is rultif,ic<rlHil ird 
dietary influences over several years !ay contr'i. ut,,!
to an increased frequency. however, the epidemiolo,)ical
data in this area is not firm. 

http:dise,.se
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NUTRITION AND GASTROINTESTINAL DISORDERS
 

Nutritional deficiency is associated with a number of
 
structural, biochemic.l and functional alterations of
 
the gastrointestinal tract, pancreas and liver. In kwashiorkor
 
and marasmus, the salivary glands are atrophied initially, with
 
shrinkage and degranulation of the enzyme-secreting cells.
 
Mucus producing cells are relatively unaffected. Amylase activity

is reduced. In adults and in some children with malnutrition,
 
the parotid glands hypertrophy and become prominent clinically.
 
The jejunal mucosa shows varying changes of partial villus
 
atrophy. Electron microscopy shows accumulation of lipid
 
droplets in epithelial cells at the tips and sides of the villi,
 
mainly in the apical cytoplasm. In marasmus, the changes are
 
less pronounced, but there are abnormalities of the brush
 
border, large autophagosomes and residual bodies, and the
 
deposition of collagen filaments and a dense finely granular
 
material below the basal lamella. These changes reverse to normal
 
after nutritional recovery. The frequent association of
 
malnutrition with changes in gut microflora and the common
 
occurrence of infections, makes it almost impossible to attribute
 
these morpholoQic changes to nutritional deficiency only.
 
Functionally, varying degrees of malabsorption of fat and
 
d-xylose, and of disaccharides have been reported. It is likely
 
that nutrition-related absorptive de;ects would be more
 
pronounced in those with a genetically determined deficie.ncy,
 
eg of lactase. In the few children studied, jejunal dipeptidases
 
have been reduced, but absorption of amino acids using in vivo
 
uptake techninues has been normal. The presLnce and contribution
 
of any functional metabolic changes intrinsic to the enterocyte
 
in malnutrition are ,iot establish,!d. In the ileum, villus
 
atrophy is associated with impaired vitamin B 12 absorption and
 
macrocytic anemia.
 

Pancreas is atrophic with disruption of acinar pattern and
 
diminution of secretory granules and organelles. Pancreatic
 
enzyme activity in the duodenal juice is reduced, trypsin being
 
less affected than other enzymes. The volume and pH are normal.
 
Mild abnormiities of pancreatic function mzy persist for
 
several months to years after nutritional rehabilitation.
 

The liver show; an increase in fat, proba, ly a direct result of
 
failure to transport triglyc,:rides out of the hepatocyte because 
of reduced I i poprote in syn th I1, 1. 3 i ochem i c a 1 evidence of ive r 
cell dysfunction occur, in a f ,w r:a 1no u ri -- d ub Jec ts , and i, 
a bad proino ,tIcc f n . The probibl c(,,n tri uti ion o7 maf1nut r It i i 
to liver dami i ha', b on r,ce t I i hi ,I' ; t,d by o e rvaiL ons on 
patien t roc, ,vin t(it rav'onou. hypor i ; n ti t toini in those 
undergo i n( by),i r o ;,r ti on , i , t r, i":,,n t ut r r ) 1d obes i ty 
It mu-t be point,.ed out, how!,ve, that th ecosyst , that breeds 

http:point,.ed
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malnutrition also increases the risk of exposure to potential
 
hepatotoxins, both biological and chemical.
 

These alterations in the structure and function of the
 
gastrointestinal tract, pancreas and liver, in malnutrition
 
contribute to the increased frequency and severity of
 
diarrhoea. The episodes are more prolonqed and difficult to 
manage.
 

NUTRiTION AND GROWTH
 

There is little doubt that the fundamental effect of 
nutritional deficiencies is on rellular regeneration and
 
protein synthesis, and that these basic changes underlie
 
the consistent growth failure in undernourished individuals. 
The extent and the nature of growth failure, ie weight loss, 
short stature, etc. is governed by the magnitude and timing
 
of nutritional deficiency, and the presence of aggravating 
factors such as infection. If qrowth failure occurs in utero,
"catch up" increments are usually not adeqiate, so that 
permanent alterations ir,size may occur. Since short stature
 
is a recognized predisposing factor for low birth weight of 
the offspring, this sets 'ip a vicious circle. Similarly,
 
nutritional deprivation during most of the periods of 
rapid growth, ie infancy and prepubertal, may be more deleterious 
for growth, than deficits during periods of relatively slow 
growth. It is likely that these intergenerational effects of 
nutrition or, growth are part of the explanation for the 
ethnic-geographic variations in anthropometric measurements. 

NUTRITION AN4D CARDIOFMYOPATHY 

In selected nutritional deficiencies, myocardial dysfunction
 
may occur, eg thiamine deficiency. This may be fatal unless
 
recognized and treated in time. In some developing countries
 
with rampant malnutrition, there is a high frequency of obscure 
cardiomyopathies; the interaction of infectious agents and 
nutritional deficiencie may be important in the pathogenesis
 
of these syndromes.
 

NUTRITION ANrD OSTEOPOROSIS 

Bone changes are freauent manifestations of deficits of protein, 
calcium and vitamin D. Gften, osteoporosis is one of the major
manifestatiorns of malnut-iticn. Permanently disfiguring malformations 
of the bones may occur'. felvic changes may create difficulties 
during labour and higher rates of stillbirth and birth trauma. 
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NUTRITION, MALNUTRITION, AND DISEASE:
 

A SOCIAL SCIENCE PERSPECTIVE
 

by John Osgood Field
 

Studies of nutrient intake and disease response (conventionally
 

known as "nutrition and infection") fall into three general categories,
 

as suggested in Figure 1.
 

Figure 1: The Nutrition-Infection Connection: Three Foci for Research
 

Research Foci 	 Core Ouesttons
 

1. 	The interplay of nutrient 1. What are the dynamics at
 
intake with the type, work?
 
prevalence, and severity
 
of disease
 

1. 	The functional effects 2. What do these dynamics
 
of malnutrition mean for both individual
 

and 	society?
 

3. 	Policy responses 3. What can be done about The 
problem? Xore precisely, 
what work!, under what 
conditions and why? Also, 
what do different options
 
cost? 

If this is a fair accounting, two observationn follow. First, the
 

subject cmttier -- to a ;urprisl ng extent perhap-: -- I:i ,intr: icipl (nary. 

Technical .pcCali: t may dominate the aUllynfi; of nutrition-infoction 

dynamics; but when the focus hift:: to the f1icctional Impl icat ions of 

$<I.­



AUTHOR'S NOTE
 

to write about food intake and disease response
My assignment is 

This is akin to asking an astronomer
from a social scien,:e perspective. 


to sound intelligent after peering through a microscope. One has the
 

-- protozoa and para­uncomfortable feeling of a disciplinary mismatch 


being the stuff of which galaxies are made -- and something of
mecia not 

"Functional competency," however speci­a macro-micro mismatch as well. 


is probably best studied by meticulous observation of individual
fied, 

cases. 
 A behavioral scientitt with knowledge of nutrition, medicine, or
 

not so a political scientist whose limited
both might be up to the task; 


forte is with broad-gauged patterns and processes. Central casting may
 

have made a mistake.
 

"state of the art" concerning nutri-
Moreover, my sense is that no 

At least I know of none.
tion and infection exists in social science. 


There
Nor do I know of any social scientists who might claim otherwise. 


acquired wisdom concerning
may be doctors and nutritionists with an 

come
social system:. (Wray, Navarro, Scrimshaw, and Maycr, among others, 


does not hold, however. What ;ocial scientists
to mind). The reverse 


know about the food-health nexus is extremely limited, strictly non­

then it follows
technical, and in no way professional. If I am correct, 


that the social scientist is largely irrelevant to the definition of a
 

disease. A glLr=er of relevanceresearch agenda conceriiing intake and 

may reside in his natural tendency to look for the applications of 

raise the banner of practical significance
knowledge to policy and to 


lest scientific inquiry turn totally inward.
 

This is a thin reed on which to .,rite a paper. Honorably, if not 

-- resisted the temptation to stray from
wisely, I have -- by and large 

satisfy.the topic onto more comfortable ground. The result may fail to 

a frame-However useless substantively, thi.; paper may at least provide 

work for discussion.
 

John Osgood Field 
Medford, .ianachusett 

Septcmber I, 1978 
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this interplay, they are soon joined by behavioral scientists, cultural
 

anthropologists, economists, and others. With an invocation to policy
 

and design of interventions, the canvas broadens to include health admin­

istrators, social workers, even (God forbid:) political scientists.
 

Something which at first blush seems coherent, -anageable, and rigor­

ously scientific quickly becomes anything but. One suspects that the 

current state of knowledge is neither cumulative nor additive as a result. 

Second, as one moves from the first research focus to the second 

and from the second on to the third, a rapid decline in expertise occurs. 

In part, this is because knowledge about nutrition and disease logically 

begins with research on nutrition and disease. Everyone else gets into 

the act rather later in th, game, ai the growing bod:' of cor,! knowledge 

invites horizons to expand. The three foci, therefore, represent con­

centric circle-j, with each wider circle following upon the one before. 

Moreover, the move outward entails a sharp diminution n scientific 

purity. The relatively straiFhtfor-ward te-iting of relationT-hips at 

the "micro" 1 vul give way to a profutnion of influcnce:C at work a 

more ''macro" l.ves of analy.sis;, wher,' c,1ncCpt4 .r, incr,!aA ngly fuzzy 

and difficult to ma :iure anid where the nsec e.0o.ary data are typically 

either unreliable or noti-xi it,.t. For the.;,' ,..am ', the "-,t.ate of 

the art" -..Ly be ,.x;.,ctd to r,-n.lin ,l t d.'ve.ooe , for" s.of t',! at 

jeanLt, wh.re it -a'. mlt .at,,d, in the l.0,or.itory and un(itr c nditionn 

of wel l-con, rs l,.d i IdlI ,fio 's .t .ots.tid ub.t vt len 

Thin p-sp;tal'e: cor_-:ent fI:'t Oh ".101i rr,'ArCE fOCUs3 111d attOMpt
 

to identifty ivsssews for furthler Iiet~sn
 

Id
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Without question, Research Focus #1 is the strongest of the three
 

research foci in terms of effort made, findings reported, and confidence
 

derived. Even so, the experts talk of untested theory, observed excep­

tions, inconsistencies, and gaps in knowledge.
 

Perhaps what appears on the surface to be a fairly straightforward
 

pattern on nutrient intake and disease response in which they vary pos­

itively (the more, the better; the less, the worse) is much more complex.
 

Perhaps, too, the impact of new disease on nutritional status is highly
 

variable. It may be worth hypothesizing that these relationships differ
 

significantly -- and not necessarily in linear fashion -- across types
 

of nutrient, types of disease, degree of nutrient deprivation, and sever­

ity of health insult. Obviously this is as far as a social scientist can
 

really take the subject, but it suggests that much useful work rempins
 

to be done at the core of the concentric circles.
6
 

Research Focus '2: The Functional Effects of Malnutrition
 

As an outcome condition reflecting inadequate food intake and infec­

tious disease, malnutrition -- in turn -- has functional implications for
 

those experiencing it which are observable at both micro and macro levels
 

of analysis. At least some of these implications are surmarized in Figure
 

6 Many attending the Hyanni; workshop may be inclined to accept this 

statemnt i.; an obvious truth and accordingly devote considerable atten­
tion to the re:sevarch called for. It mi,.ht hv rore appropri ate -- or in 
any event hall.cnging -- to troat this i' atsa:nt . aypothA.Sis only, 
one to 1w dfnded : aln .n .i trtii hyin0thcS i th- cffi.'ct thatiirt t, 
another rouid of !;tudi-:; on nutrition .a1;d I fCt ion Will do no rnore than 
confirm the obviou,; et .I n and lav, r,;,.,,rc :r :.kin; Intllectual 
mountain: )ut. if pract -al .u. 
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3 below. Individually and together, they indicate why malnutrition has
 

become such a developmental cause celebre.
 

Figure 3: 	 Malnutrition as an Outcome Condition and as a Barrier
 
to Development
 

Inadequate Food Intake Impaired Biological Utilization 
(Digestion, Absorptionj Metabolza­

- Quantity tion) of Ingested Nutrients due to: 

- Quality - Diarrhea, gastroenteritib, 
dehydration 

- Respiratory infections 

- Parasitic infestation 

-Other health insults (fever,
 
coughs, epidemics)
 

MALNUTRITION 

Child Development 	 Socio-Economic Development
 

- Low birth weight (from 	 - Low productivity, work efficiency 

maternal malnutrition)
 
- Reduced capacity for change
 

- Physical 	 stunting/blindness 
- Unresponsiveness 
to family plan­

- Reduced resistance to ning, high population growth 
disease rates 

- Low social stimulation - Lower return on social sector 
investments (health, education, 

- Withdrawal, reduced social employment, etc.) 
competcuce 

- Accelerated rural-to-urban 
- Impaired 	learning migration (?)
 

- Reduced mental capacity (?) - Threat to political stability(?) 

- igh mortality 
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A quick look at Figure 3 reveals that this research focus opens up
 

a veritable Pandora's box of concerns, the precise parameters of which
 

are not well established by any means but the general thrust of which is
 

nonetheless quite clear. In terms of its effects, malnutrition ranks
 

among the most pervasive and serious health problems in the world today.
 

Protein-calorie malnutrition, in particular, results in physical stunting
 

of the very young, impaired learning, possibly even irreversible brain
 

damage, and -- of course -- high rates of infant and early childhood mor
 

tality. An indicator of under-development, extensive malnutrition is
 

also believed by many to be a barrier to devel iment, for it constrains
 

human competence and productivity, inhibits a society's capacity for
 

change, and serves as a powerful disincentive to the practice of family
 

planning. Malnutrition does much to lock people into the very state of
 

deprivation from which it is derived. Just as malnutrition is a key
 

ingredient of the poverty syndrome, combating malnutrition is probably
 

a necessary, if not sufficient, condition for breaking out of it.
 

So much for the glittering generalities. In fact, some of the
 

effects imputed in Figure 3 are little more than plausible propositions
 

on which little or no research has been done. In quite a few cases,
 

research or no research, the precise role of malnutrition is extremely
 

difficult to isolate. This is especially true at the macro level of 

socio-economic development, where so many factors come into play. Figure 

4 summariz.; the current !;tate of knowledge concerning the functional 

implicatfonS of malntritLion. However crude, this summary demontvtrates 

As indlcat,:d, Figure 4 is an interpretation only. It invites
 

challeng
 



Figure 4: 	 The State of Current Knowledge Concerning the Functional 
Implications of Malnutrition -- An Interpretation 

------	 --- - - - -- Te -t t - f-K o l d e 

Established Documented Asserted Unexamined
 

Child Development
 

Low birth weight X
 

Physical stunting/blindness 

Withdrawal, jeduced social
 

X
 

Reduced resistance to disease X
 

competence X
 

Low social stimulation x
 

Impaired learning X
 

Reduced mental. capacity x
 

High mortality x
 

Socio-Economic Development
 

Low productivity, work efficiencyb x
 

Unresponsiveness to family
 

Reduced capacity for change x
 

planning, high population X
 
growth rates
 

Lower return on social sector x
 
investments
 

Accelerated rural-to-urban 	 X
 
migration 

Threat to political stability * 

a Withdrawal iswell established. Whether it really entails reduced com­
petence in interacting with one's social (and physical) environeant is
 
less clear.
 
b These effects have been observed incertain labor-intensive enterprises#
 
The case isnot at all settled when# as isusually the case, individual
 
work performance isless significant for total output. N(or isItclear
 
that malnutrition inearly childhood really results Inpoor work perfor­
mance by adults.
 
cThis isa hotly contested issue. However attractive, the "1child
 

~l~Isurvival hypothesis"l isprobably flawed inits logic. The evidence to date
 
isIndirect InAny evant.
 

X 
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-thk-pronouhnced difearenceb4tween hat -to known- ore documented a 

the Individual and societal levels. Italso suggests that#,overall, the 

statelof knowledge Isnot especially advanced. 

One thing that lgure 4 does not do isdiscriminate between the 

effects of mild, moderate, and severe Ci. Indeed, quite possibly most 

of what isclaimed about the consequences of malnutrition Senrally, 

here and elsevhere, pertains solely or In large measure to the severe 

manifestations of it. Of course, the more serious the malnutrLtion, the 

clearer the case and the greater the dramatic effect. Two thigs.happen 

at the moderate and mild portions of the continuum: much of what is 

"serted is either patently false or at least questionable, and research 

attention fades significantly. 

Joy9 and others believe that the time has come for reserch to exa-

Ine the implications of mild and moderate malnutrition such more specif, 

ically and concertedly than in the post. This makes very od sense If 

only because most malnutrition swng vulnerable groups Is not severe,. 

Perhaps the dynamics linking nutrition and infection are quite different, 

in nature and In outcome, when the deficits In food consumption are smll, 

Perhaps, too, the effects of additional disease on an existing state of 

malnutrition are also much less serious when the malnutrition i mld. 

Aan it may be worth putting ooward a revisionist views that more 
research knowledge will only confirm knovldSe derived from other sources: 
the senses, logic, experience, intuition. The latter are not scientift­
cLy respectablte, to be sure; but in practical trmis they may be enough,
especially at the more cacophonus macro levels of analysts. 

Leonrd ai."Research Into Intake and function," fPA lLL tasla VUT 
pp5.
 



Some scholars believe this to iethe case.10
 

Moreover, there may well be as yet unknown threshold effects or
 

disease-specific effects, knowledge of which would permit a more func­

tional classification of malnutrition than is now possible.e1 Perhaps,
 

as Leonardo Mata argues, estimates of the prevalence of malnutrition
 

based on weiSht-for-age measurements and the Comez classification are
 

seriously Inflated and that physical stunting, in itself, should not be
 

considered malnutrition.12 IfMats is right, particularly on the latter
 

point, then it might be possible to target nutrition interventions more 

precisely and with greater overall cost-effectiveness than is now being
 
13
 

done. 


10
 
For example, Dr. $. 0. Srikantial, Director of the National Institute
 

of Nutrition in Ryderabad, India, has hypothesized that the synergistic

relationships between nutrition and infection become pronounced only at
 
relatively low nutritional levels. (Personal couunication to Davidson
 
R. OviatkIn referred to in avackin's paper, "Nutrition Planning and Physi­
cal Well-Being in Kerala and Sri Lanka," Overseas Development Council, 
January 1978, p. 19.) Positive and negative evidence based on specific 
relationships is reviewed in Jon Eliot Rohde, "Preparing the Next Round: 
Convalescent-Care After Acute Infection," position paper for the National 
Academy of Sciences, Food and Nutrition Board, o skhop on Effective ILtUs­
ventions to Reduce Infection in Malnourished PogulatIons, 13-16 June 1977. 
IJJoy called for a functional classification of malnourished populations 
more than five years ago (Leonard Joy, "Food and Nutrition Planning," 
Journal ot Atricultural Economic, XXIV (January 1973), 22 pp. as IDS 
Reprint #107). See also Doris No Callovay, "Functional Definition of 
Nutritional Status," P, I.1eint VII (1977), pp. 53-58. 

12 Leonardo Hata, "'Me Nature of the Nutrition Problem," paper presented 
at the International Study Symposium on Policy Making and Planning to 
Reduce alnutrLtion, The University of California at Berkeley# Berkeley, 
California, March 29-April 1, 1977, 34 pp. 
13 The more precise the targeting the better according to Shloo Reutlinger 
and Marcelo Salovsky, HqInutritin and Poverty; ramnitude and.Policy 

O-piono World tank Sctti Occasional Papers, o 23 (1976)# chapter& 3 

http:malnutrition.12
http:possible.e1


Two final points may be made regarding the implications of malnu­

trition, both of which refer to the connection between thIs research
 

focus and the other two indicated in Figure 1. First, it is helpful to
 

keep in mind the strong likelihood that the functional effects of mal­

nutrition on the individual (and, by aggregation and inference, on
 

society at large) depend critically upon the dynamic interplay of dif­

ferent kinds and degrees of nutrition, infection, and nutritional status.
 

As long as this remains a valid hypothesis, research on functional
 

effects will itself be dependent, to some meaningful extent, on know­

ledge produced concerning the basic dynamics. If so, Research Focus #2
 

assumes continued guidance from Research Focus #i.
 

Second, Research Focus #3 on policy responses to malnutrition should
 

rest, in part at least, on both of the others. The dynamics produce
 

outcomes which either are or are not serious in their implications. The
 

thrust of research on policy and interventions is bound to be on how
 

best to impact malnutrition at acceptable cost. However, a prior issue
 

is what forms of malnutrition should be addressed and at what degrees of 

severity. The answers here depend on research Focus #2 as informed by 

Research Focu:; #I. Ideally, the third focus is the least autonomous, as
 

well a; the lc;ust sclentific, of the three. Whether this is the case, 

in fact, d,:,,nds; ona the flow of knowledge acro! the concentric circles, 

which -- In turn -- dependi on the willingne;!; of scieltists , social 

ocientis t:;, And progcarners to interact with one another. 
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Research Focus #3: Policy Responses
 

Nutrition programs of one description or another may be found in
 

most countries, at times in bewildering profusion. Nutrition planning
 

is very much more rare, but this new field promises to introduce greater
 

conceptual order and methodological rigor to nutrition interventions while
 

possibly also upgrading their importance in the development efforts of
 

low income counLries. Every country has a health ministry, of course,
 

although most people in most countries receive little, if any, modern
 

What should research do under these circumstances?
health care. 


One thing which should be done is being done. That is taking
 

At Harvard, CARE, the WodId Bank, Community Systems
stock of experience. 


are being made, at last, to
Foundation, and elsewhere serious efforts 


examine what has been attempted, where and how, and to estimate effective­

in relation to costs. In the main, tbo documentary evidence concerning
ness 


nutrition programs and specific interventions is long on descriptibn
 

rare), adequate - if unsophisticated ­(although good case studies are 

14
 

on costs, weak on impact, and limited on process. All of this suggests
 

some lines of fruitful research.
 

One live of special pertinence to Lhe nutrition-infection nexus concerns
 

the role of the health sector in addressing malnutrition. Many nutrition
 

health related, in fact, while a country's health
interventions are 


is often employed for transmission of supplementary foods,
infrastructure 


to thbse belie ed to need
nutrition education, and related services 


them. For their part, many health interventions - curative and preventive 

also have a diruct bearing on 	 nutritional status through their imp.Ict
 

of dI;easce. Effective action agains
 
on the incidence and s;overity 


the MOrbidity prhl::m; at ,arly childhood i ; an appropriate
 

14 For ex,: I I .. , I..-;; than .I q ,art,,r of t !,It- t rItLon program:, all rver tlie
 

I uttvi ," lh t,.r:,r,ionail Dcv loprenL reporbd

world roviow d 11,' the i rd 
haivn ma .'..I ot. tii. hon, tv' . qi I n r it I ,t, 	 q 
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means for impacting malnutrition as well. If the core problem - the
 

interaction between inadequate nutrient intake and lowered disease
 

response - is a negative synergism, one approach to its solution suggests
 

itself in the potentially positive synergism of nutrition and health
 

interventions. Health systems, in short, merit invizorated attention.
 

If so, we are faced with a curiosity. On the one hand, in most low
 

Income countries malnutrition - once recognized - is defined as a health
 

problem, with the health sector given principal responsibility for dealing
 

with it. On the other, the explosion of intellectual interest in malnu­

trition has been accompanied by an almost studied neglect of the health
 
15
 

sector as a means of doing so. Indeed, the recent enthusiasm for
 

multi-sectoral nutrition planning has received at least some of i:s
 

momentu from a conscious desire to escape from the imputed parochialism
 

of the medical approach to the problem. Health specialists may be
 

16
 
displaying a new-found interest in malnutrition, but nutrition
 

specialists have shown little programmatic interest in health.
 

This not-so-benign neglect makes no sense. In the first place,
 

as Ivan Beghin puts it so well, "Nutrition cannot be separated from
 

health, and any nutrition programme will possess a very heavy health
 

component. Pure nutrition is out, hopefully forever. ',1 7 No one seized
 

15To illustrate, Alan Berg's seminal book, The Nutrition Factor, contains
 
virtually nothing on health care delivery as an approach to improving
 
nutritional status.
 

16The World Bank, ____lth: Sector Policy Pa'er (Washington , D. C.
 

The World aink, 19)75).
 

17 Ivan Begh in, "[mprovin. ,Nutrition at thu Local Level," Carnets do
 

1'enfan , 33 (July-S,,pt'en~b r 1976) p. 13. 
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with the seriousness of the malnutrition-morbidity-mortality syndrome
 

could possibly disagree. Even when the malnutrition is mild or moderate,
 

health care is often the most appropriate response, in addition to
 

being the only operationally feasible response. Indeed, the time
 

may have come to begin liberating the problem of malnutriti.on from the
 

protective embrace of nutritionists in order to emphasize the instrumental
 

role of people responsible for health care delivery. 
8
 

A second reason why the neglect of health care delivery makes no
 

sense concerns the rather ambiguous track-record of multi-sectoral
 

nutrition planning itself. This approach is, understandably, held up as
 

the most appropriate response to the complexities of malnutrition since
 

it seeks to harness the resnurces and capabilities of different ministries
 

behind a coordinated plan of action. Unfortunately, however, multi-sectoral
 
19 

nutrition planning remains more an ambition than an achievement. In
 

many low income countries, most in fact, it might be premature and counter­

productive to push it. At this stage much can be done within established
 

18This suggestion will not be met with favor by many. It is based, in
 

part, on personal experience in a country where the Minister of Health, a 
well-intentioned surgeon, wanted his ministry to do something about mal­
nutrition, did not know what could or should be done, and formed a committee 
of distLinguished nutritlnists to advise him. The renult was a lot of 
words and no action, with everyone waiting for the .ini.;ter to produce 
funds so that he might get some for his own put projects, typically 
entailing research. And thi; in a country with -ll unusually well 
disseminated health Infra;tructure capable of ro;.ching, people In 
need. The Minister',, mistak,- , now be ing, roctifi,-.d, waa; to a! sume that, 
if malnutrition is the problem, nutriLiowial e:<pert I!in ;t.Uhe 0the solution, 
a one-to-one relatiLon:;hip aI; it were. It ;inply did nt occur to hin 
at the timo to call upon the 'p,,,zii i:;ts in hI own tinIi:itry re: pons Ible 
for convent ional health c are !services. Hie i:;s ow doilin ;o, 

19 See page 15 for this note. 

http:malnutriti.on
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spheres of competence, particularly health, without requiring a formidable
 
4 

amount of administrative engineering as a precondition. "Sectoral 

reie"aywelbe a more realistic first a pncnrnigm urto*, 

with analysis of the health and agricultural sectors assuming a logical 

19 We should no longer'be surprised that this is so. The multi-sectoral 

approach to nutrition planning suffers from at least three major
 
I
flaws. 


1. 	It Is predicated on the willingness of governments to give 

reasonably high priority to malnutrition as a problem calling 

for direct policy intervention and to set up strong planning
 
The 	required
and executive institutions for this purpose. 


level of comitment rarely exists, and established sectors
 

(agriculture, health, education, etc.) typically have other
 

priorities.
 

2. The approach assumes an abundance of accurate data and a 

wealth of disciplinary and inter-disciplinary expertise combined 

with detailed familiarity with conditions in the country. It 

also assumes both the hardware and methodological skills 

necessary to convert all this information into cost-effec;ive 
decisions.
 

3. The approach assumes that even modest financial allocations,
 

when combined with soph.sticated planning techniques, will
 

result in policies and interventions that successfully impact
 

the problem regardless of anything else that may be true about
 
other policies being pursued, the overallthe 	economy and polity, 

pattern of development, and the control over resources in society.
 

a nice idea that
Multi-sectoral nutrition planning, in short, is 

It is both too broad and too narrow, too broad because may not work. 


of its cross-sectoral ambitions and because governments rarely harness
 

total systems behind nutrition goals, coo narrow because nutrition is
 

seldom isolated as an exclusive focus of social sector programing. 
indeed,
 

in its pristine form the multi-sectoral approach reflects the Western cult it seems to 
of rationality. Although designed for underdevploped countries, 


in data and in planning andaan&geent
forset that they are underdeveloped 
skills, to say nothing of the resources necessary to undertake a compre­

hensive assault on malnutrition. The multi-sectoral approach is unbelievably 

demanding. All too often it is politically naive, while also being 

inattentive to problems of implementation and insensitive to the wishes 

of its intended beneficiaries. Even At its best, multi-fectoral nutrition 

planning runs the risk of being more intellectually elegant than functional.y 
-- and corruntd -­practical. It also runs the risk of being coopted 


by basically conservative governments unwilling to address the structural
 
constraInts on popular well-being.
 







to achieve breakthroughs infamily planning, the importance of population­

based health care delivery islikely to increase considerably. Health
 

status, nutritional, status, mortality, receptivity to family planning,
 

and productivity are all related inways that bring health services
 

into the mainstream of a country's development efforts instead of
 

being on the fringe. Indeed, far from being irrelevant or only dis­

tantly relevant to development, ministries of health can be among the 

For ministries offoremost participants in helping the process along. 


health are uniquely positioned to attend to both elements of the demographic
*, 


As the best conveyor belt for dissemi­transition: births and deaths. 


nating family planning information and technology in society, they
 

potentially play a frontal role in the implementation of population
 

More, to the point, as the agency most immediately responsiblepolicy. 


for public health, including malnutrition, they are essential to a
 

focused attempt to bring infant and early childhood mortality down. 

It comes as no surprise that those countries which have given priority 

to equity-oriented rural development (such as China, Taiwan, South Korea,
 

Sri Lanka, Cuba, and Tanzania) have done the most to redirect and upgrade
 

their health services.21 They also tend Co be the countries which
 

have made the most substantial gains in combating malnutrition, lowering
 

mortality, and reducinS population growth.
22
 

By and large, research on health care delivery is still conducted
 

by members of the medical proiession. Rather little has been done by 
0 

0 

social scientists, and Inter-disciplinary "team" research also remains 

The sae applies to the Indian state of Kerala. 

See,0 for example, William Rich, Smaller a1LeTrutJi.in 
kanaMSi roosa Oversoas DeVOtOPmdnt Council# mnonograph no.V 
(Janttry 1973), 77 pp) John W.Ratcliffe, "Poverty, Politics, and 
Fertilityt The Anoaly of Kmrla," MLipatn 2gnter- toort (February 
1977), 34 - 42; And Owatkin, 21gr L 

http:a1LeTrutJi.in
http:growth.22
http:services.21


rare, although some recent initiatives look promi~sing. The research bias,
 

like that of most health systems,, is reflective of an orientation which
 

-
sees -needs-and-problems,-in-largely technical- terms -and-which,,-accordingly, 


prescribes largely technical solutions to them. However valid, this
 

thrust entails a number of distortions which can be serious. For example,
 

when basic problems facing a health system are perceived as internal to
 

that system, very little attention is given to how the system interacts
 

with the society of which it is a part. The latter realm is beyond the
 

usual analyst's competence or mandate, but it is often critical in
 

improving the performance of a health system.
 

The following research topics are responsive to old needs and new
 

opportunities. They are listed here in outline form for the sake of brevity.
 

1. Impact
 

Inasmuch as the purpose of health (and other) interventions is to
 

improve nutritional status, it is sobering to realize how little is really
 

known concerning the impact of the many things going on, somewhat ritual­

istically, all over the world. At least with regard to PCM, the core
 

policy question identified in Figure 1 - what works, under what conditions, 

and why? - remains substantially unanswered.
23
 

A priority need, therefore, is to analyze and document the impact
 

achieved by alternative types and combinations of interventions in different
 

settings. Wherever case experience pemits, we simply must go for the
 
0 

23 Incredible as it may sound, Carl E. Taylor and his colleagues were
 

quite Justified In making the following statement based on their work
 
in Narangval, Punjab, India. "Nutrition care can increase significantly
 
the weight and height of total populations of children. As far as we
 
can determine, this is the first controlled experiment of total child
 

populations undor natural conditions whao this has been demonatratod"
 
(Theiara~~Nutyttl~eicon Itudy, Report to the World Bank, 'Novemnber197
 

Paper till p.28).
 

http:unanswered.23
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jugular and ask: given what has been done, what difference has it made? 

The effectivenessside of cost-effectiveness requires a great deal of
 

attention- if 'only-to -- -and whegV-so'called nutritionetablish-whether 
malnutrition. 2 4 

-interventions are - and are not an appropriate response to 

Given the importance of the health sector, impact studies might usefully
 

focus on alternative modes of health care delivery.
 

. Process
 

Although rarely addressed by technical experts, how programs are
 

implemented is often a critical determinant of their success. The process
 

effects the outcome. How well what is provided works depends, in part,
 

on how it is provided. Research is needed on the operational characteristics
 

of nutrition interventions and equally on how people in the targeted popula­

essence, are attempts to manipulate them.2
5
 

tion respond to what, in 


Two themes relevant to health care delivery will illustrate. One
 

has to do with system-society interaction, the other with surveillance.
 

Concerning the former, health delivery succeeds or fails in direct
 
26
 

proportion to how people In society relate to the health 
system.


2The author is presently engaged in a longitudinal analysis of more than 
4,O00.rowth charts and data concerning health, family history, socio-economic
 
status,,environment, and intervention inputs from Kanyakumari District,
 
Tamil Nadu, in India. When completed, this study should enable us to say
 
several things about impact: to what extent it has been achieved and
 
on whom, at what degrees of PCH, in the context of what health complications,
 
under what family and economic circumstances, where, and in response to 
what. The last refers both to nutrition/health services and to broader 
attempts at socio-,nvironmental engineering. More analyses of this kind 
would make a significant contribution to operational knowledge, especially 
when examining real programs that are replicable. 

25 An illustration may be found inJohn Osgood Field$ "Development at the
 
Grass Rooct The Organicational Imporativo," paper presented at the World
 
Food Forum: Practical Points of View, Hiram College, Hiram, Ohio, March 31,
 
1978, 35 pp.
 
26 This observation is developo d poignantly in D. Uanrj "Ifealth Behaviour in
 

Rural Populational Impact of Rural Health Services#" ~Conomic and Polital
 

Wookly (Docombor 22, 1973), 2261 - 2268.
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Most health systems in low income countries appear to function in ways
 

detrimental to their mission. A major part of the problem lies in a
 

cluster of socio-cultural variables influencing the recruitment, sociali­

zation, and operational orientation of medical personnel at the local
 

level where contact with the population takes place. At the same time,
 

there is evidence to suggest that popular receptivity to modern health
 

care is largely indifferent, if not negative, and that utilization rates
 

are low. Inconvenience is one reason for this hiatus between system and
 

society. Professional and class arrogance is another, and mutual mis­

perception is a third. Unfortunately, very few studies address health
 

care delivery from a sociological and attitudinal perspective. Given
 

the importance of this dimension, more work is needed quite urgently, if
 

only to enable existing health systems to function more effectively in
 

their environraents. 

Surveillance is a relatively new interest, and it is an important
 

one. 
 The National Nutrition Program in the Philippines, China's
 

barefoot doctors, the mini-posto system in Brazil, and India's
 

an&jnadis - to mention but a few cases - are attempts to monitor
 

health and nutritional status in village communities using designated
 

local people as the key agents of problem identification and then solution. 

The objcctvo if; to identify persono at ri1k, children especially, and 

to ten1 to their need: before their situation worsens and the cost of 

treatment incrca'; . A., an "carly warning mrchafi;ism," surveillance is 

both a muaivs of ahichviiig outreach ind the hginnln>g:; of a referral 

System. It i; an ,,ttomp t to blendI I r,?v,'nt iv, wfth cura . lvi medicine 

and to bring, thv lal~tr to the vry peoplo who t:;picilly rccile the 
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least of it. Because surveillance relies heavily on paramedical
 

personnel, it requires sensitive recruitment, suitable training, and
 

strong administrative reinforcement and support. Very little is known
 

these facets.
27
 

about any of 


27 Surveillance is an idea that has received more exhortation and formal
 

prescription to date than operational analysis. The need for research on
 
the latter is underlined by Jon Rohde's very challenging ideas concerning
 
the vital role of the mother in monitoring her own children in village
 
settings (op. cit.). For any surveillance scheme - whether pre-illuess
 
or post-treatment - to work, there are several operational requirements.
 
The village health worker (VHW) must:
 

1: 	 Know how to detect problemS (knowledge)
 
2: 	 Actually do so - i.e., effectively monitor the population
 

(conduct);
 
3: 	 Be in a position to provide personal help (knowledge-materials)
 

or to refer people o a higher level (that is, there must be an
 
established system);
 

4: 	 Actually do so.
 

The 	"at risk" family must then: 

1: 	 Accept the judgement of the VHW concerning the pioblem;
 
2: 	 Act upon his or her advice. 

If this entails referral or the delivery f services, the system must 
then: 

the promise of c: 

problem.
 

I: Fulfill 	 the VHW.; hy respond: effectively to the
 

Moreover, all this must be at acceptable co:;t to the -y';:tem and to the 
f'at risk" family. 'rh i:; L whit ha!; to haippll. Hcj,: it i:; to h.Ip;pen is 
something else again . Neither a.;pcct 1t ; woll-, ider:,tod. For s o..k! 
interest ing thoutght:; on the u() s_, .oin1!. !Iv+'iit, lity11ct,I-"Curn 
Health ork,.rs: Interf.ice ,.; ld Cla.thThe litwl n Cow.-::nkit (ore 
Systems, "' VHO ChrtonIclo, 32 (1978), 144 - 14d.. 

http:facets.27


3. Health Dynamics
 

Health status (including nutritional status) depends not on health 

health care do'livi
y - -­rlationt to-vast 

care delivery alone but on 

conditions. This i well range of socio-economic and environmental 

triad - and historically,- the aSentohost-nvironsentunderstood medically 

particularly vth reference to the dramatic decrease in
Infant mortality
 

Hovever, in a macro
 
inWestern countries over the past In0 years or so. 


health dynamics are not at all well understood in
low income countries,
 

sense 

where health budgets are often competitive with 
resources for development.
 

A very useful role for research, therefore, would 
be to relate indices 

especially malnutrLtion, Infection, and mortality 
(along


of health status ­

on
sooio-economic development,
with fertility) - to Indices of general 

and to indices of health care delivery, on the other, in 
the one hand, 

5. Such &n approach would Indicate how responsive
the manner of Figure 

types of infection are to different forms of 
mlnutrition and various 

urbaItation, literacydevelopment in a country (e.g. rising IncoMes, 

womn entering
acquisition, electrification, availability of purLfied water, 

e.), quite apart from the effects of that country's
the paid Labor force, 

and the extent
health system. It would also reveal the ways In which 

is having, or might have, independent effectsC) to which the health system 

pattern of overall development.
givn an establishedof its own, 

28 To illustrate, using the simple model shown in figure 5 end a body of 

s by no mans sxceptional, the H.I,T.-CaLro University Health S 1data which 
Care Delivery Systoms Project has unearthed a fascinating series of 

(many quite Ufnexpcted) which havo helped Egypt's 
critical relationships0 soes of the health dynamics
Ministry of Health to understand better 

tn Egyptian society and to Identify the conditionscurrently at work having effect.its own servids and programs are and are notin whichi 

project has also examined variation in popular 

L1 In A ralited vein, the 
again with some very Interesting

A utilization of health facilities, 
the prevailing tendeny in gypt

results. A third focus has been on 
(These studtito under-reord births And childhood deaths.as elsewhore, In A formloow be availableA " ,uttntlY In draft farm and Will 

please contt tho author for further info 
report. tf intarosteod 

is beginning to view healthAsaresult *fthis work, thn flinL1tY eveolp
s~oivitara( modiciat bu& in the dontoxt of 
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Fiaure 5; hIeal~th Dynamics inaLow*Inm Country
 

Soclo-Economic Development Health Interventions 

Kalnutrition-Infection
 

Child Morality Fertility 

4. The Political Economy of Health Care
 

. . .To a very significant degree, health systems reflect the soclo-cultural, 

economic, and political environment of which they are a part.29 What this 

often means is that health care delivery in poor countries is highly 

skewed spatially and socially, with urban elites having access to all the 

medical services they might require while the rural poor lack even the 

most rudimentary attention to their very real, Immediate, and often pervasive 

health needs. Health services are not only maldistributed, they are 

structurally and functionally distorted as well, Hospitals with over­

trained staffs and sophisticated equipment are favored over small, simpler, 

and more dispersed facilities utilizing paramedicals. Curative medicine 

is practiced at the expense of preventive healtf care. A clinical bias 

inhibits att¢mjpts at outreach and widespread coverage. Initiative folr 

attention to health needs is left with the public, while the system remains 

passive. In general, such health systems may do justice to the standards 

29 Vincente NIavArro, The Underdevelopment of Health or the Health of 

Undarduvelopmanct An Analysis of the Distribution of Human lealth 
Resources in Latin America," tncornatinnftl Journal of 11ealth Sarvi-0s, 
4 (1974)o 5 - 27. 
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set by deVeloped Western countries, but they are inappropriate to
 

the circumstances of low income countries and, hence, are very cost­

ineffective. Moreover, the political will necessary for reorienting
 

health care, redistributing services, and training health personnel for
 

practical, population-based, and assertive service is typically lacking.
 

In this way, elitist health systems having little popular impact are
 

30
 
perpetuated.
 

That, at any rate, is the stereotype. Both the stereotype and the
 

performance gap conveyed by it suggest a number of openings for useful
 

iesearch. Studies are needed on the origins of existing health systems
 

in low Income countries; on their structure, priorities, and resource
 

allocation (spatially and functionally); on their personnel recruitment,
 

tra ning, and deployment; on their identification of and response to
 

problems; and on their knowledge of health needs in the society,
 

their modus operandi and performance. It is important to learn how
 

different systems reconcile modern with traditional medicine, how and for
 

what purposes doctors are trained, to what extent and how paramedicals
 

are incorporated into modern health delivery, what blends of preventive 

and curative service; exist, how different components and combinations
 

of "integrated delivery" of nutrition-health-family planning services 

have been put together, where initiative for health care lies -- with the 

public or with thC rVste itself, whether and how outruach is achieved, 

30 See, for cxampl,, Nancy 11trdi;all, "Iealth Planning,: and Population 
Policy in Afric,'," ,'r.ca >i. lt',;_ Roview, 19 (April 1976), 19 - 33; 
and Ichak Ad i.-.,, and Paul .Lukln, "A }:aig.wcnt Approach to Health 
Plannin . ,,.lop 23.,Coutr i- ''tif ,ir na t,'ntP..,vle,v i n (il .!a
2 (W1,nt,,z" 3'7,), ii - 28t, 

57
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what records are kept and how they are used, and -- most critically -­

what impact on basic health problems is being achieved.
3 1
 

All of this suggests the need for a practically grounded nutritional
 

review of the health sector. While research on nutrition and disease will
 

continue to inform what health care delivery should do to alleviate
 

malnutrition, more broad-gauged analyses of actual systems in operation
 

will help to define what they are capable of doing in fact, given the
 

assets and constraints that apply in each case. If at a general level
 

it is useful to establish, quite precisely, what reasonable expectations
 

are concerning the role that health infrastructures can play in meeting
 

malnutrition, granted that malnutrition is more than a health problem
 

as such, it is also appropriate to define how they can best play that
 

role and then see what might be done in specific settings.
 

Conclusion
 

It is hoped that the three research foci discussed in this paper
 

represent a fruitful way of outlining an agenda for the further study of
 

nutrition, malnutrition, and health. Some of what is broached here may
 

seem, at first glance, to have little to do with nutrient intake ;.nd 

disease response. On the other hand, if the topic is perceived 

broadly, even the items identified under Research Focus f13 are relevant. 

Moreover, it then becomes clear that many disciplines come into play and 

31 Mode] anal'v:;v ; include Ot;car Gish, Planntif H, Health Sctor:ty, 

The Tan; .vinfan _ ::, it nc ( London: Croom 7i- , 19)75), and Peter lak i m 
and Gior-Io Solitiano, :k'vul'''*v'nt . R nrr and :.trln t. ion in Chile 
(Cambridge: NIT 1'r(2!:;, 1/). 

http:achieved.31
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that at least a modicum of interaction.among them is desirable Specialists
 

working in the different concentric circles will have to share knowledge
 

and insight with one another at the same time that they pursue their
 

individual lines of inquiry. The challenge for research is to combine
 

cross-fertilization with specialization. 
This is the key to developing
 

new knowledge that is not only intellectually exciting but useful in
 

the practical, policy sense as well.
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Table 1. 	Bi6logical significance of changes in motor functions.
 
C = control data, S24 = mean scores in the 24th week of
 
severe food restriction, A = (C-S24], SDc = standard de­
viation of the test scores at the end of the control period
 

Test 


Hand dynamometer, kg. 


Back dynamometer, kg. 


Gross body RT, in 

1/100 sec.
 

Speed of arm movements, 

no./min.
 

Tapping speed, taps 

per lo sec.
 

C 


58.2 


165.4 


42.3 


75.3 


66.6 


S24 


41.8 


116.1 


45.6 


71.4 


63.2 


A100A 
SDC 

-16.4 2.2 

-49.3 1.8 

+3.3 0.9 

-3.9 0.7 

-3.4 0.6 

Tablo 2. 	Estimated general magnitude of semi-starvation effects
 
resulting 	 from c.ifferent a.orzve lo!;sos of bod? weight 
in adult population; (der , f:om a varietI of sources). 

Parcont.i..of [ody Civil 1 3.)rJ,-r 	 ,or i',:(- ,c,U.1i 'ork 

10 .....	 It -10 -20 

.,1iL -90 	 -30 
20., ..... ..Vr' ,. ,, -50 	 -80
 

. ..
30... .. .. I,,- ::--80 	 -90
 







status," is computed as a weighted index, using 
the
 

"nutritional 


values of the orijinal seven variables and the weights 
given in Table
 

~3 (from Hoorweg 1976, V.49):
 

Medical indicators at admission: varimax rota-
Table 3. 

tion of first two principal components (mal
 
malnourished groups pooled; N = 3 x 20).
 

dimension dimension 

1 2 

percentage o expected weight 

for age a we .07 -.80 

percentage of weight lost after 
admission .58 -55 

haemoglobin level (b) -,28 -.66 

serum protein level .,59 -.10 

oedema .73 -.17 

skin changes .69 .00 

overall clinical severity(c) .73 .23 

(a) Baganda standards (Dean, 1954; Rutishauser, 1965).
 

(b) lowest level during hospitalization.
 
(a) as judged by the attending doctor.
 

The scores computed for each of the two components 
were then
 

used as a point of reference for the analysis of 
the behavioral data
 

obtained in these children some 12 years later.
 

that the correlations
it came as a surprise -- at least to me --

between the children's "K" scores and 9 psychological 
tests administered 

to the children in their teens were low# statistically not significant, 

and random in directions four indicated a negative, and five a posi­

tive relationship.
 

By contrast, the "W"scores correlated negatively with test 
scores
 

the greater the "14" scores, the lower the
obtained later inlifet 

subsequent performance on Raven matrices$ block design test, 

memory
 

for designs, and arithmetic (Hoorweg 1976, p.75). Children with high
 

scores ininfancy tended to be somewhat less energetic and more
"24" 

docile intheir teens.
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in fact,
No deterioration was observedin'the acuity of hearing. 

measured acuity improved during the period of toad restriction.the 

were not aware of their audiometric
Reports of the subjectsu(who 

Lscoreswere conistent with the audiometric findings. _A number of 

jthe men reported that their tolerance for loud music# speech# and 
The observed decrease in auditory thresholdsnoise was lowered. 


(indicating increased acuity) could be interpreted as a random effect
 

or as a result of instrumental artifact, ware it not for the fact that
 

trend was reversed during the period of nutritional rehabilitation.the 
After 12 weeks of controlled refeeding the level of auditory acuity 

returned'to the pre-experimental, co'ntrol values.
 

Zn research on the effects of energy and protein deficits we have
 

to go beyond the study of sensory thresholds and examine more "cogni­

tive," perdeptual (rather than sensory) functions. One of the proces­

that has attracted the interest of investigAtors of the behavioralse 

effects of generalized malnutrition is "intersensory intergration."
' 


The technique for thi study of "intersensory development" was developed 

by Birch and Lefford (1963). Under the label of "neuro-interactive 

functioning," the phenomena of cross-modal matching of patterns (audi­

tory-visual, visual-kinesthetic, haptic-kinesthetie, visual-haptic,
 

kinesxthetic-visual) are considered at length, in nutritional context,
 

by Cravioto and DeLicardie (1975, pp.46-70).
 

was covered, in the section on "specific function
The apprbaoh 
tests," in Hurwitz's review (1976, esp. pp.95-96) of tests used in 

research on the behavioral effects of malnutrition. Hurwitz notes that 

findings, reported in the literature and indicating that children with 

a documented history of clinical energy-protein malnutrition during 

infancy perform less well on intersensory tasks than controls, may 

reflect differences in the mastery of language and need to be inter­

preted as being conceptual rather than perceptu& in nature. 

data on the effects of clinical energy-protein malnutritionRecent 
in infancy on cross-modal matching were reported by Brikantia (1979#
 

controls
in press). The differences between the index children and th. 

(Table 4) in vLsual-kinesthetic, visual-haptic, and haptie-kinesthetic 

comparisons are statistically highly significant At the age 9-9 years 
At the age of 15-16
but decrease markedly during the next 5 years. 


years the test no longer possesses discriminatory capacity since at
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error scores of the index children (N = 19) and the
,able 4. Mean differences between the 

on tests of intersensory integration. SE = standardcontrol chi'-rcn (t( 19) 
ercrs of :r. 2ans; t = tests of statistical sicnificance of the mean differ­

encz._, associated .- fruedom (t0 .05 .0 1'ith 36 degrees of = 2.03, t0 2.73 
t = 3.60). 

COMPAR I SONS 

Haptic-kinestheticVisual-haptic"Sua -knestheticYes 


uin - Equivalecnce I:On- Equivalence Non 
£cae a enlce - Equivalence Equivalence 

8- 9 . 7.2 3.1 5.3 1.4 9.1 3.4 

SE 2.35 0.85 0.96 0.34 2.2 0.90 

t 3.06 3.65 5.52 4.12 4.14 3.78 

1.2 1.45
0.5
0.5 1.0
13-14 H 0.6 


0.64 0.74

SE 0.38 0.28 0.32 0.31 


1.96
1.61 1.88
t 1.58 1.78 3.12 

At this age none of the children in either group made any errors
15-16 








to have developed that malnutrition
A widely-spread myth seems 


affects only the behavior of children. As is typically the case, there
 

a grain of truth in-this myth: Except under conditions of famine,
is 


see extreme wasting and/or excessive body hydra­in adults we rarely 


tion manifested in edema. Kwashiorkor, nutritional marasmus, and a
 

features of the two is typically seen in early
syndrome combining the 


But is is woefully misleading to state,
childhood. So far so good. 


as has been done in print recently (Manocha 1975, p.403) that "there
 

is no evidence that the adult population suffers from any mental im­

pairment under the influence of malnutrition."
 
the most dra-
While in severe undernutrition (Keys et al. 1950) 


matic decrement was observed in endurance in tasks requiring a large
 

though brief output of energy, there was also a marked decrease in
 

in the level of self-initiated activities.
strength as well as 
The
 

latter phenomenon reflected a profound change in motivation, not in
 

capacity.
 

In research involving performance we cannot disregard the simple­

looking equation:
 
P C x M,
 

(C) and motivation (M) This
i.e., performance involves both capacity 


a symbolic equation, nota mathematical formula. Yet it is of fun­is 

with cog­damental importance, whether we deal with physical work or 


nitive, intellective activities.
 

effects of severe un-ernutrition
In our study on the behavioral 

(Keys et al. 1950) , in investigating the area of cognitive (or, more 

the major tools
precisely, intellective) functions, we utilized all 


for measure."home-made" ones betterthen available and added some 

We used tents ratiging from a minute in duration to a test for the
 

8 and 10 hours, divided
betweencompletion of which the subject. took: 

into soy':vr. (usua.ly 3) sessions. We have e xamined the offects on 

level" (uninv "power" i.e. tes.; withoutth"mentL 
predotetrm iwd , sC:t ic. imits ) and :;d te~t,:;, ;hort in dur',ttion and 

" leIrn ing .;,bility" )y following
with r,()1ot-ll5 . li itS . , ineatr,'d Out V -0:in oil' ;II~j 4sir, the j '£r fO rtc' on a Tho't t' .. (Cro:;u:q uiyw~v:O'u':ti; 

rupolt',:dl 1 t+ "t.' diur"~ ' test o Wi 90 :mCOnl s b, twue1 tho 
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Table 6, Breakdown of calorie expenditure in the Minnesota Experiment
 
,


i ~ ~ ~ ~ -- C .n~........- ... . . .....~ ~ ---- 6 2 - ..%.. , 

I Control52 ~A 

(1), Energy intake 3492 1642 1850 53
 

(139) (53)
(2) S.D.A. 262 123 


961 615 
 39
(3) B.M. 1576 


(l)-(2+3) Physical 1654 558 1096 66
 
Activity
 

Body weight, kg. 69.4 52.6 16.8 24.2
 

This is the best physiological estimate of the overall decrement
 

in physical (muscular) activity of initially noemal young men over a
 

period of 6 months of severe restriction of food intake. It is the
 

single, most comprehensive "biological" (detabolic) indicator 
of the
 

"
 
profound changes in gross motor behavior that take place in 

"chronic
 

In
 
'situations calling for the conservation of energy expenditure: 


popular language we would be tempted to call a severely, 
chronibally
 

In first encountering the working
malnourished individual "lazy." 


population in under-developed countries, maintaining a 
precarious ba­

lance between energy input and output, such a temptation 
is almost
 

irresistible.
 

factors inmalnutrition
5. ho role of biological (nutritional)and social 

on the behavioral aspects of malnutrition,
In the early studies 
N * B. In time the modal 

the underlying model was simplicity itselft 

and the in­

much more complex by the addition of other factorsbecame 

corporation of feedback loops, 

The most important added factor was the impact of the socio­

economic environmenlt, I fully agree with Jack Tizard (1974) and others 

that the impact of malnutrition on behavior is an "ecological" prob­

lem* I have been impoessed by Hferbert G Birch'sa moving comment (1972# 

alone, it occurs in conjunctionP#781)t "Malnutrition never occurs 
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stimulation) indicated that the children who had suffered 
from Mal­

nutrition in early childhood came from more disadvantaged backgrounds
 

one segreOi­iw'ihe
But the really interesting and 	new facts emerge 

nutri­

gates the index cases in reference to the 2 sets of factors: 


tional (using height at follow-up at the age of 6 to 
10 years as an
 

index of chronic 6 equacy of nutrition) and social 
background his­

tory (Richardson 1976).
 

For children who are tall and whose social background 
is favor­

al­
able, the mean I.Q. of the index and the comparison 

children are 

71).
 

most identical 
(69 vs. 


For children of shorter stature (regarded as indicative 
of chro­

nically poorer nutrition) but whose social background 
is favorable
 

the differences are still small (62 vs.65), although tho level is
 

lower.
 
tall ("better nourished") but whose social
 For children who are 


background is unfavorable the differences-are more 
marked and the
 

level still lower (55 vs. 62).
 

The combination of low stature (chronically poorer 
nutrition)
 

and unfavorable social background yield, as one 
might expect, the
 

lowest level and the largest differences between 
the index and the
 

control children (49 vs, 58).
 

While the sizes of the four subgroups are small and 
the findings
 

call for confirmation, the results are compatible 
with a model ac­

cording to which an episo4eo of clinical malnutrition 
in infancy has
 

different consequences for intellective function 
depending ons
 

1) nutrition (and, one should add, health) 
in the years following 

recovery from clinical malnutrition, and 2) social background. 

of factors are synergistic:The two -- or more precisely 3 	-- sets 
and nutrition and social environ­severe malnutrttion during infanoy 


ment during 
childhood.
 

The second set of data refers to a longitudinal study (brozek,
 

Courtin and Read 1977) carried out At Guatemala (Irin t al., in
 

was carried out at four isolated Ladi~no (8panish
press). This study 
village& of rural Guat*maIa whore moderate energy-proteinfspeaking) 

the v Ilaes, matched onThe residents ofmialnutrition isendemic. 
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number of demographic, social.and economic characteristics, are
a 

The median family income corresponded
engaged in subsiqtence farming. 

to about_$200/year. The average family size was 6.5 members. 

The mothers and young children of 2 of the 4 villages were of­

fered a beverage referred to as "Atol," containing about 160 calories 

and 11 grams of protein per cup. Two other villages received "Fresco," 

a beverage substantially lower in calories (60 calories per cup) and
 

Both beverages contained vitamins and minerals. Apparentlyno protein. 
the supplementary beverages had very little effect upon customary
 

home consumption.
 
The supplements were provided to mothers starting early in preg-


Snancy -- as soon as they chose to come to the distribution centers.
 

i. . Children were given supploments'as soon as the mothers brought them 

to the centers, usually around 9 months of age or later.
 

The cognitive aspects of mental function were assessed by so­

veral test Latteries, appropriate for children of different age le­

vels neonates, infants, and preschool children.
 

In the Guatemala study the independent (nutritional, interven­

tional) variable was the amount of supplemtary calories ingested
 

by the mother during pregnancy and lactation, and by the child .up
 

to the point of test administration. The amount of individual sup­

plementary nutrient intake, correlated positively with prenatal and 

postnatal physical growth. What effects, if any, did it have on men­

what was the relative contribution of
tal devplopment? Furthermore, 

the supplementary intake of calories and of the quality of the home
 

envornment? The latter isthe critical question for the present pur­

poses#
 
Mental development was measured by two batteries of testss 10
 

6,
tests waer administered at ages 3 and 4, and 22 at the ages of 5 


The tests were chosen to tap a variety of intellective
and 7 years. 

abilities includifig reasoning, learning, and meory, as well as per­

ceptuAl analysis, -The test, constituting the lPreschcol Battery, 

were adapted to the local setting by a team of North American and 

Guatemalan psychologists and a Guatemalan cultural anthropologist, 

The index of the quality of home environment isbased on variables 

related to 1)nutiation (home diet# diarrhea), 2) the economic situ*­

tion of the family (haracteristics of the family dwelling - ts 
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size, nunber of rooms, and type of construction; type of clothes
 

worn by the parents), and 3) the personal-social characteristics
 

mother's vocabulary score, years
of the child's micro-environment: 


of schooling, literacy level, and "modernity"; the amount of time
 

the father spends with the children; provision of toys by the parents; 

at home; and the presence of decorationsattempts to teach children 
This third
 on walls and availability of printed matter in the house. 

is an indicator of the amount of intellectual sti­group of variables 

mulation a,,ailable to the child at home. 
What are the per-We shall limit ourselves to a single issue: 

the of tesr; scores accounted forcentaqes of variance the cort;;i, ite 

by thi Quality of lome Environnent and by the amount of supple-a.IL) 

during pregnancy and lactationIentar7' c.llorieS iICjC5ted by the mother 

and by the child up to the point of the administration of mental tests?
 

Tablo 7. Percenta,g of variance in Composite Te:u.t Score.- accounted 
(2iL'), cc n-._ d t redfor by of .Ca !':.:rn;,ent , ,- ,i t h1) Q0,l1i ty 1~o::',e o - (c the 

alone, and 2) then, :;'Jp>le, . n,-tt n caobr :e (SC) , h 

of QE: fi.. r,,o.c!. '".. 2qr',,!!, of freedom varyeffect:; 
for boys and girl ;, ,nd for (. ffo::.ror : arp !;. 

_______ Ace, in 'ear-iFactor 
5 73 4 6 

4.9 + 7.600 21.600 14.01%1 13.71"1) OH!E 


6.060 4.200 5.4* 5.2" 4.2+
 
2) SC 


GX I .S 

6.9' 6.5" .9.8' 14.800 22.6''
1) Qn 

2.7 4.2
5.20 2.1 3.6
2) SC 


" 0,01)
p* < 0.01 



The Quality of the Home Environment makes a substantial contri­

bution to the Composite Score variance (Table 7). The contribution
 

tends to increase with the age at testing. This tendency is parti­

culary marked in the girls.
 

After controlling for the effects of QHE, supplementary calories
 

still make an important contribution to the test scores, more so in
 

boys than in the girls.
 

The authors (Irwin, Klein, et al. 1979, in press) referring to
 

the presence of a small but notneyligible contribution of supple­

mentary calories to the variance of the Composite Scores, stress
 

that"This is a particularly important point, since many early studies
 

of the relationship of nutritional status to mental development have
 

not been designed so that one could decide whether the quality of the
 

home environment was not in fact responsible for observed associations
 

between malnutrition and poor mental-test performance."
 

Full results of a complex, stepwise regression analysis, inclu­

ding the effects of treatments (Atol6 vs. Fresco) and interactions,
 

will be reported in the authors' published account.
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SITE VISIT, INDONESIA
 
July 10-14, 1978
 

D.H. Calloway
 

I. Indonesian Nutrition Research and Development Center - Bogor, Indonesia 

A. Organization and Administration 

The Center is administratively located in the Ministry of
 
Health. The Director is an Indonesia-trained M.D., Ph.D.,
 
Darwin Karyadi; hLs English competency is quite good, spoken 
with a Dutch-Indonesian accent. There is no assistant director.
 

The professional staff numbers about 16 (at least one is 
presently on study leave, working toward a graduate degree)
although the nominal complement Is 25. Three, including the 
Director, hold the PhD. degree. There are several technicians,
 
trained to the B.S. level.
 

The Center Is organized In four divisions, each with four 
sub-divisions as follows: 

A. Counity Nutrition (Miss S. HartoatmoIjo, M.P.H.) 
1. pidemiology and Surveillance 
72 Clinical Nutrition 
3. Counication 
4. Growth and Development 

. Nutritional Biochemistry (Mr. Muhilal, Ph.D., U.S.­
trained biochemist) 
1. Nutritional Requirements
 
2. Hematololy 
3. Metaboll Studies
 
4. Animal Experimentation 

C. Food Science (Mr. Heroman, doctoral student In U.S.) 
1. Food Chemistry 
2. Food Microbioloy 
3. Food Toxicology
 
4. Food Preparation and Testing 

D, SocLoeconomics and Statistics (Mr. Djumudis Abunain, 
A.S., Nutrition)
 
1. Proranm Analysis
 
2. Consumption Studies and Agroeconomics
3. Social, Cultural and Economic Studies 
4. Data Processing and Statistics 

I was unable to identify any staff mebors fully qualified 
to carry out research on nutrient requirements or metabolic 
otudios and I gather no such work has boon done, although It 
is planned. 
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metabolic,studies or.oxtensivo surveys. They lack everything
 
but enthusiasm. Dr. Karyadi inquired about training opportun­
ities at B-.;eley and I encouraged him to send candidates for
 
advanced training for his projected human research activities.
 

. I indicated that the Graduate Division would consider applica­
tions for t.S./Ph.D, programs or, alternatively, that we would
 
provide non-degree training on a Limited Status admission
 
basis.
 

I hope that some of the senior staff will visit function­
ing metabolic research units inthe U.S. before they complete

plans for construction and equipment, and I have encouraged

them to do so.
 

II. LIPI Workshop on Food and Nutrition in Indonesia
 

The Indonesian Academy of Sciences (LIPI) convened a national
 
workshop to consider current food and nutrition problems, as a
 
follow-on from a similar meeting held in 1968. The U.S.-N.A.S.
sent a small delegation of scientists to serve as resource people
 
during the workshop.
 

Inhis opening address, Professor Vernon Ruttan (University of
 
Minnesota, leader of the U.S. delegation) reviewed changes in ;he

agricultural economic situation from 1968 to 1978. He cited as 
gains increased productivity and growth of the industrial sector;
increased rice production as a result of new technologies and of 
price 	policies; and slowed population growth rate, SeSative factors
 
were increased imports of wheat and rice; increased numbers of fam­
ilies living inpoverty; increased numbers of landless laborers and 
fewer days of employment available to laborers inagriculture;
and increased differential in income distribution, worsened because 
of increased cost of rice relative to income of th. poor. Problems 
Identified by Dr. Ruttan as requiring solution were a) resources to
be tapped for continued increase infood production (needed are
 
capacity to provide energy efficiently and for rural people to util-

Ie innovations, a scientific establishment, institutions to trans­
mit knowledge, etc.); b) dependency on rices; ) institutional capac­
ity; and d) limitations of conventional economic planning and anal. 
ysis.
 

Attendance at this meeting provided an opportunity to meet 
most of the senior nutritionists presently active in Indonesia.

* 	 (Participants are listed in Appendix A.) Of the approximately 175
 
participants, about 50 indicated a primary interest In nutrition;
 

-. 	 many of these were in related disciplines and not trained in nu­
trition. The preponderance of nutritionits are in the health/med. 
Leal sector. 
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An exception is Professor Sajogs of the Institute of Rural
Sociological Research, Bogor Agricultural University, who has been
involved innutrition, household and community research. Itwas
 
m imJpression on speaking to him, and Dr. Benjamin White (ADC,

gorj confirms, that Dr. Sajogys's work is of good, interdisci-
Ulnary quality. He would be a key resource for our work. r.V'toie also identified two members ,of the Faculty of Nutrition,

Dipo, egoro University, Semarang, Central Java-.Drs. Satoto andPatiueh.-.u being 4od nutritionists in the agricultural sector.Dr. White suggested our contacting Dr. Gillian Rart, e.Cornell,
now Boston University, for additional information. (Dr. Vernon
Ruttan has vetted Dr. White himself.) 

Onoing nutrition research in Indonesia is focussed on surveys/
surveillance and some aspects of protein-calorie malnutrition, 
Vitamin A deficiency and anemia. Iodine-deficiency is the other 
recognized micronutrient problem. Consideration is being given
to fortification schemes and HCH measures as direct nutrition in. 
terventions.
 

ntegration of nutrition objectives with plannin activities 
sqms not to have been effected, even though it isldiscussed.
There is the usual problem of,nutrition activities falling withinthe Ministry of Heah and planning efforts focussing on agri€ c.tural development without nutrition input. If the rec e-Mdation
of the Workshop. -that nutritional status of the people should beused as the yardstick of success of developmnc programsis ac­cepted b-thegovernment, sme coordinating mechanism must be
found or there will be internecine conflict (A Is USDA, HMO. Themechasm proposed, a ministerial coordinating cmittee, is
likely to be effective for the obvious reasons. 

un­

111. Potential for Collaborative Work
 

Indonesia has a full range of nutrition problems and willinginvestigators. It the health/sgriculwural interface problem could
be overeome, and ifLthe proJect could avoid accidental perturbation
tha potentially would come from the smorgasbord of International
and bilateral activities in progress/proposed, and if a arangU,8.-ititutional linkage could be fOrged (top Us. talnt willinsto spend time in-the country and adequate training provided for
Indonesian nationals), Indonesia would be site.a good Food pat­tens include various proportions of the staples.-rice, maise corn,assava-.In different populations; there is a variety of climate/soLls/agronomic patterns; and terrible deprivation. 

Relevant radings from PRISA, February 19781: Rohde, J.8.,
et al "Who dies of what and why, (pp 26-38); and Collier, W.L. 

"*Food problems, unomploymt and the greun revolution inJava"(p38.12). Also see wor~lng paper U/1/10 from the LIP! vorkshop,
Zhch deals with energy and protein requiremunts estimates for
Indonesia.ic
 

http:Indonesia.ic
http:assava-.In
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