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Third Quarterly Report
 
(March 1 to May 31, 1982)
 

During this period considerable progress has been made in the
 
design of the collaborative study and in establishing working

relationships in the three overseas sites.
 

Meetings for the design of components of the study were held in New
 
Orleans from April 18 to April 23, 1982. Technical Advisory Groups

(TAG's) met to prepare reports in each of the following areas:
 
Food Intake, Nutritional Status, Social Performance, Reproduction,

and Disease. TAG's on Cognition and Activity met prior to the New
 

..	OrTeansmeeting.. The.report ofthe Technical Advisory .Group on..
 
Statistical Design and Data Management (which was included in the
 
Second Quarterly Report) served as foundation for these discussions.
 
Minutes of the April meetings are included here along with the TAG
 
reports which were drafted earlier and completed in May. Each group
 
consisted of a representative of each country project and, inmost
 
cases, an outside consultant.
 

Suggestions for the collection of research variables, drafts of
 
instruments, and procedures to be adopted at a later meeting, were
 
included in the Technical Advisory Group reports. Aspects requiring

further testing or modification in the field were identified. A meet
inj inJune was planned so that the preliminary recommendations of the
 
separate TAG's group could be incorporated into an interim research
 
design and so that the development and testing of specific instruments
 
could proceed during the summer months. Itwas also tentatively

planned that after the late June meeting to be held inBerkeley, that
 
a meeting of the Scientific Coordination Board and Institutional
 
Council would take place in the Fall, followed later by the
 
External Advisory Panel.
 

Work in the field has proceeded unevenly due to the delays in reaching
 
final contractual agreements. The state of these agreements at the end
 
of the quarter was as follows:
 

Mexico Project: Agreement was signed 4/23/82 between the Management

Entity at-tie University of California and the University of Connecticut.
 
The agreement between Connecticut and the Instituto Nacional do Nutricion
 
Salvador Zubiron, Mexico, was being prepared inearly June.
 

Ept Prject: Agreement was not signed until June 16, 1982 between
 
a and Purdue. Agreement between Purdue and the Egyptian


Ministry of Health was still pending at the time of this report.
 

KenyaProject: Long delays wore experienced in signing the inter
campus agre nt between California ME and UCLA. These delays wore due
 
to continued negotiations with respect to the UCLA budget. Negotiations
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between UCLA and the University of Nairobi have also held up the
 
official beginning of the wourk, Itisexpected that contracts will
 
be completed by early July.
 

Inspite of the contract delays, some work has proceeded ineach of
 
the countries. InMexico, because of the presence of the facilities
 
of the Institute of Nutrition and the full-time presenci of one of the
 
PI's on site, ithas been possible to move rapidly into the geographi
cal area of the study and to carry out ethnographic surveys of
 
potential sites. Preliminary censuses of households have been
 
conducted at each potential site so that plans of the study sample can

proceed smoothly. The attached document which reports the results of

.theConnecticut-Mexcowork gives detailsof their progress..
 

The Kenya project has carried out some site visits inthe Embu district
 
inorder to explore possibilities for actual village sites. Three

experienced field workers have been located inNairobi since January,

planning ethnographic surveys, preparing for mapping, demographic

surveys, and the criteria for household selection. Preliminary forms
 
have been prepard by the U.S. and Kenyan team Jointly but because of
 
contract delays preliminary surveys had to be deferred. Itishoped

that these will begin early inthe summer.
 

Work of the Egypt project was delayed by contract negotiations.

Arrangements have proceeded for wp"k to begin as soon as contracts
 
between Purdue and California ana urdue and Egypt are completed. A
 
Pl of the Egypt project has spent several weeks inCairo making

preparations for beginning ethnographic surveys as soon as possible

during the summer.
 

It is hoped that, with the completion of all contractual agreements,

field work necessary to identify communities and households, to
 
familiariz' field workers with communities, and to develop instruments
 
and training of field workers will proceed smoothly.
 

The dates of the fall meeting and target date for implementation of
 
Phase IIwill be discussed inJune.
 

Management EntiLty
 

As noted inthe April minutes, because of the difficulty inappointing
 
a prominent flutritional Scientist as Program Director, the decision
 
was made at the meetinq of the Scientific Coordination Board to invite
 
Judith Balderston, an economist with considerable experience in

empirical analysis and data management, to tecome Deputy Administrator
 
of the CRSP. Dr. Balderston's prior experience as director of a
 
closely-related longitudinal study on the functional effects of the
 
malnutrition, as well as other research related to education and
 
nutrition InLDC's, and her management of other AID sponsored projects,
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equip her to assume responsibility within the Management Entity.

Dr. Balderston's appointment was to begin inJune.
 

Dr. George Beaton served as Interim Director until early April when
 
he returned to his permanent commitments at the University of Toronto.
 
Dr. Beaton will continue to serve the CRSP as a consultant (at 25% time)

to the Management Entity.
 

It isanticipated that other part-time consultants in data management

and statistics will be employed when needed.
 

The Management Entity staff during April and May consisted of two full
time members, an Administrative Assistant in charge of business and
 
financial management, and a Bookkeeper/Secretary. It is anticipated

that a part-time typist will be employed as needed.
 

Judith Balderston's experience in the management and analysis of a
 
longitudinal nutritional study will enable her to oversee the work of
 
central data management of the core information. An additional staff
 
member will be appointed to plan and carry out central data management

activities.
 



Mexico Project
 

THIRD QUARTERLY REPORT, MARCH l, 1982 - May 31, 1982 

Our work is still located at the ex-hacienda Solis, 3 hours north of
 

Mexico City. Our major contribution to the conmmunities in the Valley of
 

Solis is to improve the existing primary health care system. To this end,
 

we have installed three medical personnel in the clinic at Solis, and are
 

providing some medical supplies. We are also assisting by setting up a
 

quality dontrol system in the clinic diagnostic laboratory, conducting sem

inars attended by all nmedical personnel and the project field team. We have
 

,identified Hiealth Corim*ittees, elected- -byeach ccurunity, and plan to train 

these persons in primary h(alth care and preventive medicine.
 

Accommodation already exists for four families and the permanent field
 

team. Renovations are planned to existing buildings to provide acccamodation
 

for visiting project personnel, and a laboratory for the project. The labora

tory will be used for the inmunology and work capacity substudies.
 

A number of permanent project employees are in placu. These include: 

Field Director (Dr. Alfonso Mata), Data Manager (Dr. Pesaj Goldfedder), 

Internist-Admnistrator (Dr. Raul Castillo), Field Physician (Dr. Hcmero 

Mrinez), Mcdical Resident (Dr. Pilar Alvis), Nutritionist (Catalina Garcia), 

CCute. ,cientit (Dr,. Ricardo Monida, part-time,). 

To date, the fo.. wing statistics re available. 

CCA, II;Y PNIATT¢01 NO. FAMITIES 
% FAMILIES 

WT *COMUWi 
NO. FMILIES 

COiPLWLE'T 
n10PcrO'X* DI.fARY DATA 

wt Atitonlo 13U0 1930 80 73 
SaA migul t1 84 80 43 
Carrlto, 723a6 80 29 

s 11:' 'a.;3 147 15 0 



Step 	1 - Census 

Health auxil a ies from Salud Publica,who were already familiar with 

the comnnunties, were recruited to collect the census data, Seventeen of 

them worked for 10 days. The data collected in the census were; number of 

persons per household, family econcmic status, sex, date of birth (verified 

by birth certificates in most cases), ability to read or write, occupation, 

place of birth. These data were then compiled by computer, and data for each 

person (coded by household and individual) were printed onto ccmputer forms. 

Anthropometric data were then entered directly onto these formin in the field. 

Step 	2 - Anthropmtrv 

Anthropometric data are being collected by two proups of field workers. 

Each group contains a trained IMI employee, and three carmnity workers 

spesially trained in anthropxmotric procedtires. Anthropcetric meanswrents 

include: weight, height, supine length (for childrn under 2 years), mid

upper ann circumferenca, and tricep skinfold thickness. Quentions arm also 

asked about current state of health, a, diagnosed by the subjects, and stage 

of pregnancy and lactation. The methodologles were touted in a test comun

ity (Tuolilo uou'vo). The mijor-Ity of thoe data wvre collected in two ways: 

by viciti schools, and by wttinp.up temporary anth pceoowy stations in 

the houses or cammity rnnberu. 71r, rsponse of cc=mfnty miimru has been 
excollent. 

Sto3 -

Itary,tf~* loxn 1,; h4d ?/r ijuti'Iifod..t trmi II, tv~l Is ctW.oxx~ 

c ~~ ~ ~~if- oiv.;,4*WlI1 fcr thin ptoAecvt. Tkiq d10tau'-ti,ly 	y util^Ii:' 

t1,p/A A tt ~ bttzlnOrPIT-- MI-3t fle-'slntj c(4ow,~ AS 



ii) 	 recipes of =ot ccamonly consumed foods, including weighing of 
ingredients and volume of utensils. 

iii) 	questions on the consumption of 48 spacific foods and beverages,
including n iber of days on which consumed and amount consumed. 

The methodologies were tested in a test cononuity (Pueblo Nuevo). 

Mch of the five persons in the dietary team collects the above information 

fromn the femle head of five families each day. The questions are directed 

to the food intake of the femle head of household, and at least one of her 

children between 2 and 5 years of age. 

4ita 	Ailwvis and i-awemnent 

14 explained below, the analysis of data frotn this preliminary phase 

of the rugearrch will be 4malyze !during July and August. We have be-n for

tunate i acquiring tht voluntay asAstance of the research division of 

IaM. ITey aro hlping us to develop progrna for data analysir and the pro

duction of questlorviirec. W nw using the ccnpter aL iM In Mexico City, 

a4d torin thn d'iti on tap.;.. In the future, it Is hoped that IBM will 

lcan us a ti.oll ccin;4teir for ue in Solir, to be urwd for data entry and 

-I'data nSrly'. Since w, hWv alreiJy collected a relatively 

l4rg( iA-*ut of (1tat, ttvmv is em urunt noTd for, onuring the comnpatability 

of r,2r ct a vmviri!cnt syatn, otati:tical packAges, otc., with that of 

Jiaio"It AKii--,- 25 -1:th igtNildc survey (r, .INrttI and Glrotel Pelto 

m lP. i IVacdin t1 field) 

~~ -rbi~~~C 41octlm of ntuqrtv La 

~ ~riaph ~of llietUy 44LTt 

h~t4 
~v ~~ "lvaibitual $i' q onioir 

m~:I~~~t / dti Colhk-oSll C;0 50 fi rdlet4 to 
.~dI~t41t1,of 

-I~izx~1:~vdt 11 -l-bIlity .1n fC*-j Inivlk'oe on 10-F#1 



June 28 - July 9 -Development of immunology techniques to be used

(Cont.) in the field laboratory, and visit by Dr, Chandra


-Field testing of cognitive tests (Dr. G. Findley in

in field, testing in a pilot ccnwunity)
 

Septeiber -Training of personnel for work capacity studies 

It appears unlMely that we will be able to start working with our selected 

families until sometime between September and December. The reason for this is 

that we want to ensure long-term cooperation frcn the households, and equally
 

important, from conmunity leaders. 
 In order to ensure the support of the
 

leaders, we are developing a plan with them in order to improve the public
 

health of the communities. This plan is still in the process of being devel

oped, but will probably take the form of providing such services (with the 

assistance of Salud Publica) as fecal analyses for parasites and subsequent 

treatment, the training of ccmwnity personnel in primary health care and 

preventive medicine, identification of major health problems in the ccamun

ity, etc.. 

Budget
 

To date, no funds from the University of Califormia, Berkely, have 

reached Mexico. We have a small advance from the University of Connecticut, 

but the need for further funds is immediate. Mr. David Henamn, Grants and 

Contracts Director fram the University of Connecticut, visited INN May 11-14, 

in orv-er to tict up the prIocess for f(innclal mwnagemwent of the project. The 

subcontract between IW and University of Connecticut was sijned on May 14. 

On 1ay 14, we also nuonItted our proposed budget for the months of May - July 

to th Uniiverlty of Ccuincticut, in ordte to apply for advance funds for 

these 3 n:onhif. Nhite it apjear-i that sm, of thew fundls will appear in 

Mexico during 0., twxt few e4:s, moy for the rtuvhase of equipment and for 

renov, tion5 ha.-. t wit.,ed1, remding cur aulrdssion of a detailed equipwnt 

list and LAYuJ4r. Unfortuaitely. tlie lnviration of this list has been slow. 

The rate of Inflation In lexico ia such that the prices of all aquipwnt lave 
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to be obtaiined fi:." the manufacturers -catalop, prices are urxealistlc.
 

In the mneantim., the delay in receipt of these funds is causing great frus

tration due to our inability to purchase vehicles and renovate laboratories
 

and living space,
 

If Berkeley has special forms on which to make these budget requests, 

and rules for obtaining approval for the purchase of specific items (including 
approval from AID), we would appreciate receiving a copy of these. The present 

.. system eofrii., tndelay n theWrceprt is lydfr stcating and ineff ient-..... 
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E~gypt iO'oject 

Nutrition CIRSP
 
t,lrch I - May 31, 11)82 

1. Countr Proiect StltUis
 

During the period from Murch I - May 31, 1982, the Purdue, Arizona, 

and Kansas scientists involved in the Egypt Nutrition CRSP project devoted 

most of their effort to developing and refining methodological aipproaches 

and data-gathering instruments for use In the study, and to cementing 

relations among the many individuals and lvr.tttutions directly involved in 

this huge undertaking. 

Purdue University directed considerable effort toward finatlizing 

contractual agreements between Purdue University and the Management Entity 

(University of California), A preliminary draft of the contract between 

Purdue tintvernity and th 1?I'ytpt Ministrv of Illalth was dliscussed with 

Dr. Ilkwtat Aly at the SCH meoetings in New Or vans for tile purpose of 

facilitating, future negotiations with the Ministry of Ilealth. Only limited 

work is 	possible until contracts and field arrangements are finalized. 

2. 	 l'rtic I~tui Tehnical AdisoyGrous 

Ihtrri son, 3ermte. Kirksey, Ricci, Uitenuatigh, anti Watson part icipated 

in the April meeting.i of the Nutrition (lHiS Techncall Advisory G~rousp% in 

New Orleati%, l[oulkaria. Jerome tand Iticei partlipated lit tie r;s on 

Social Competencet and Ritenhilnp| also inFoodtlittake; 	 i lartleipated tie 

touetw TAG. 	 in| oniOt'taC e IMorrI son ptartivl trlit tht TACO I,-W Inltate 

ond Mi'trit iotn;l .tatu%; kirtsey rind flit volciih h Iprt hepated in tn, TA(* on 

RtCv'r(W'urt ltJn, 41141 W1a t ltatrt ivit't.'d |ntlit IllaoI I'tinotorv lAC. 
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Jerome assumed tile Itead ro e il dovolOl)ilp, concepts, itiuthodological 

approaches and enoamros of siocial perfformnt,. A report based on the SocIiii 

Performance TAG meeting hold in Now Orleins and additional work, prior to 

and following thte meeting, has boon submitted to the M11nCgemoIt lUntity and 

sent to n1l Nutrition CSI P.l.s. In addition, KaniIs also contributed a 

provisional Ilousehold Food Inventory/Individa l Food Intako Data-Gathering, 

Instrument. Copies of this have been sent to the Management lPntity and 

P.I.s for review and comment.
 

Kirksey prepared a working paper on lactation, which included a
 

review of literature, for her participation inthe Reproductiom TAG meeting
 

at Now Orleans InApril. 
 Iecisions were reached about the parameters to 

be measured duiring pregnancy and lactation and %hich relate to pregnasicy 

outcome and lactation performance. 11'se measurements wero developed in 

relation to those proposed by other TAG% such rs disease/Immtnnology.
 

act ivity/work performanee, and tititriotiaI statl .
 

In the Di sease/ Immlology TA0, a eoli-Avc uot'rk tIAant wa develnped to 

allow for only maitimal intrs ion Into tli fanily. fleasure, of disease 

status or i-munological rvmmn vVeies were stlected on the basIn of 

s;ampl% en)llwted in tilt Vore m*itslurent ,t . II. int erdet tonn witht other 

Variabirs. 

! twtil an') oUlgtith attended it-re of ti TA meet igs il New Orleans 

for the jimrpl's oif gainmr a bevtter *iuh.rlt mdiuito, of' flit, nreas of uork. 

Vht tiver itv of Arizoni: rtss.ute4 to fir. Ifdetvit Aly's retmt for a 

brief dew3rtption (protorol) ot the Upylpit 'Mitrltt itm 01.P. Thit demription 

W1ltIk' ust1.J in Upyp: ?lh I ri-pi lnand ared with the inl ter of ulstitl and 

wi.tf %ttritio ItiNt lttotitmimel.ut.t{I It ,.!ijt iton, the 1iniver.*lfy of Arntm 

diatrialuteJ ¢go,1t. of the IC Tiape to I$A atil INh tlim|cmeft iloity. 
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In addition, the Ari onu group ievoloped LI jov I Ion of the ficld 

manmual for stanaalrdizinji, anthropometri v oisztirements. This revision will 

be sent to Nuttrition C1SIP P.I.s by mid-Jutie, Arizona hun alsno ohtnined 

approval of their revised protocol from the Arn.ona Iluman Suahjcvts Alvviow 

Commit tQ0. 

Ifolgenuth has compi nld inforlmnatto0 on mlierocomputers for field use, 

Weatson has collected background information oi methods for inuainological 

aisessment assays from the literature and from l'ASII meetings. Kirksey has 

worked with a gr:iduate student on methmdologies rolating to lactation, 

Including test-weighing proccdtires. A paper was presented at FAShid meet ings 

in April, The student will complete the reqtolr(emnts for the Ph.D). dcgrev 

in 4e:ember 198.2 and way continue to work as a post.doctorato oil some of 

the iethodologics to be used in field studies for Ieproduct io|/lctatlon in 

3. Otht-r Activitiec 

11he stmultit 'i other a~zs;'ts of the CIFyji; pro1joet are as 'ollows. 

lItarrion traveled to Cairo on tMay 24. 1982 to wtork with the Igyptian 

colleapites regarding thtt stsrt up of the ItCPSI,. S e intends to ret irn on 

J11t' 01l. |1942 and will pvnd two 1a)y% at Pt'rdo with thrcme and thQ Purdue 

%vIintiuts its it-hta'fing nisd teveeloi*estwai int *1erov pI43tv4 1o work 

is$ !'pt frl a fld.jt! 1to t O 041 ortA;iit 

i s.'im h ';qnt tttd I hetl4VL h,.;lta, i~f iI1.e j!t:l Ct! I' r;,'"rrg,' i ihrarb'. 

u1qI h 4 w4 ! It oylt !tjiod t' 1o!W tbe t 11,h,h+1 i* jitet' 111 tot' ti.p I t 

1,1ift pltt-.atn '4 gt 11, tf sI'rat I-* tat t.Or4 ruls lor Isto Nt ri t i(o rEI'P, 

J1 14eitj ij it i .. I til on ~eeto e ~*14 f'it re io j V.~4incit tllf4 

With VI tit flns4,jt an pvi torritior rielft vorl. 141t Ar i*%ou#a and CIatiir*Jwvt 
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feel t hat prot rac~ted bt~dgota ry nognt i Zt iorns hc twew Pu rduv antd waiIrurnk 

con1t Ii(v to imnpose severeQ liminItat ioas u)1t hv Psypt proj t, 

Submit tod by: Norgo WV, Jorome for Call C.(b Iea ri 
June 18, 1982 



QUARTERLY REPORT,, 

Kenya Project
 

U.C. Berkeley - UCIA - Univ. Nairobi 

A. Field Activities in Kenya
 

U.C. Team
 

Dr. Dorothy Cattle - field nutritional anthropologist 

Dr. Eric Carter - field niritionist 

Dr. Fred Zerfas - short-term assignment to help with implementation
phase of preliminary survey. April 13, 1982 -June 5, 1982 in 
Kenya--.. 

Univers tZof Nairobi
 

Dr. James Kagia, Principal Investigator
 

Dr. Ninrod Bwibo, Co. P.I.
 

Dr. A.A. Jansen, Nutritionist, Medical Research Center - about to
 
join Medical School and Ministry of Health
 

Dr. J. Meme 

Dr. S. Kinote
 

All of the above have been involved to varying degrees in field
 
site visits and planning of the preliminary survey.
 

Computer Center - Chirono Science Campus, Univ. of Nairobi 

Mr. N. Corkhill and Professor Scott, Director have been assisting

the group in form design and plans for data analysis of preliminary sur
vey.
 

Selection of Project Site 

A number of site visits were made to Embu district by the U.C. team and
 
Drs. Kalia, leme, Kinote and Jansen at various times inApril, May and June.
 
Consultation was ubtained from eastern province Principal Medical Officier
 
(Dr. Oyou) and the nutritionist and Central Bureau of Statistics provincial

statistician, and Embu District Health officer, community nutrition workers,
 
Public Health technicians (sanitarians) and sub-location chiefs. An area of
 
about 2 miles wide and 5 miles long which is inhabited by one tribe, the Embu,

and which Is fairly well populated was chosen as an exploratory site. The
 
terrain goes from a highland area of about 6000 feet (tea growing, cool area)

through a coffee growing area of about 4000 feet, down to a semi-arid area of
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about 2000-3000 feet. A rural health training center and Health Center at
 
Karurumo is in the semi-arid area and a health center at Runyenjes, in on the 
northern border. Karurumo center, in particular, has ample space to accommo
date classrooms for training, a project laboratory, work space and limited 
staff housing. Another advantage is that there iselectricity and a piped
safe water supply. The Karurumo and Runyenjes site locations both have very
 
cooperative and forward looking chiefs and 2 excellent community nutrition
 
workers.
 

There are an estimated 1200 households or homesteads which tend to be
 
scattered, from 50 yards to 500 yards apart.
 

Tentative plans are as follows:
 

(1) Mapping of household locations: Possibly this will be accomplished with
 
the aid of aerial photography. Households will be numbered.*
 

(2) Demographic information will be gathered from each household as it is 
numbered and registered. 

(3) After the basic census the area w.11 be divided into 3 strata, based on
 
geographic and demographic considerations.
 

(4) About 200 households will be picked by cluster sampling from those house
holds containing fertile females and/or children under five years of age.
 

(5) Initially 20 to 30 households will be picked from each strata and the
 
household findings evaluated using the preliminary survey instrument (see
 
appendix) such as the range and relative frequency of various levels of
 
food intake and nutritional status.
 

(6) Depending inwhat isfound above, the remainder of the cluster samples In
 
each strata will be completed. Cluster sampling is important inan area
 
with such widely scattered honesteads.
 

(1) After analysis of the data from the preliminary survey, 300 households
 

will th-.n be picked from the 600 for the definitive study.
 

PreliminarX Form Preparation
 

This has now been underway for 3 months with heavy Input from the Kenyan
 
side. The form will be duplicated inNairobi and pro-coded. The instrument
 
was tested inseveral households and takes about 50-60 minutes excluding any
 
blood work (hemaglobin, thick smears for malaria) or stool examinations.
 

*ThtS will only be done after all permissions and 6learances are finalized and
 

local permissfons obtained from the Chief, Sub-Chl efs otnd community.
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Data Analysis 

The plan is to use the Univ. of Nairobi computer facilities in the main
 
science campus at Chiromo. This facility has been described earlier. The
 
facility appears to be able to handle the data from the preliminary survey but
 
its capabilities for future work will be assessed during the preliminary sur.
 
vey.
 

Time Frame
 

A delay has occurred which will result in a delay in starting the
 
preliminary survey. There has been a hold-up in getting the subcontract
 
signed with the University of Nairobi. This has been attributed to the fact
 
that Is a new dean and a new faculty council who had to review the project
 
once again. The subcontract shoild be signed any day now. However, there can
 
be no funds transferred to the University of Nairobi to hire field staff and
 
start their training until the subcontract Is signed. The clearance from the
 
Office of the President is still pending dependent in the Medical School
 
Cl1(iaranc.. I n a recent telephoneo conversation'wi th Dr. BWi bo* hesaid that
 
the above approvals were rapidly forthcoming. A deadline of June 30 for ob
taining these approvals was given before intervention by higher authorities
 
would be requested.
 

Logistics, Equipment and Supplies for the Preliminary Survey
 

Vehicles: A USAID waiver was obtained in June for the purchase of a used
 
Toyota L ndcruser from UNICEF in Nairobi as well as the ordering of 2 new
 
Toyota station wagons through the UNICEF "Reimbursable procurement Plan." It
 
will take about 4 months to receive the new vehicles.
 

A number of scales, hematology equipment, am tapes, calipers, calibrat
ing weights ind other office supplies and equipment have been brought in duty
free by Drs. Fred Zerfas, A. Neumann and originally with E. Carter and D.
 
Cattle. Additional items will be air freighted and can be brought in duty
free through the Medical School for the time being.
 

Drs. Carter and Cattle has established residencies cum offices in Embu
 

and Runyenjes and starting to furnish and set up work space.
 

Personnel
 

Further personnel recruitment cannot start immediately but sources of
 
field workers are being identified and job descriptions being written.
 

Training manuals h4ve been drafted and are being refined as well as
 
Schemes for quality control.
 

*Dr. Kagia was away.
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TAG Report Crit iques, 

Drs. D. Cattle and E. Carter and Dr. Kagia and Bwibo, but particularly
 
the U.C. staff have been performing a valuable service for the M.E. and other
 
investigators. Having now been in the potential study area and seeing the
 
work setting up close they have been critiquing the TAGS from their own van
tage points as the people who will be expected to carry out many of the
 
studies. Many of their points are extremely valuable and valid although some
 
of their comments may not be, as they lack perspective. Their various con
cerns 	are:
 

(1) To reduce the core measurements to absolute minimum - to do fewer but 
well performed measures. 

(2) To have specific procedures, equipment, supplies, personnel needs,
 

timing, frequency of tests be made absolutely clear and specific.
 

(3) To consider costs of the above.
 

(4) To Integrate data colle:tion from several TAGS since there is consider
able overlap, especially for cognitive function, social performance and
 
work performance. It is recommended that their critiques be widely cir
culated to other projects.
 

B. Activities.at UCLA/UC Berkel 

1. 	 Writing of TAGS and critiquing others: Reproduction (King);
 
Disease (Neumann).
 

2. 	 Ordering of supplies, equipment and arranging for shipping, etc.
 

3. 	 Arranging for transfer of funds to Kenya for U.C. staff for field
 
expenses. An Official Univ. of California/UCLA Account has been
 
opened in Nairobi which required Regental approval.
 

4. 	 Preparation for and attendance at ME meeting, June 26-28, 1983 at
 
U.C. Berkeley.
 

5. 	 Iuman Subject Protection Committee was granted an "Umbrella 
Approval" for the CRSP. Each new protocol as it Isproduced must 
be approved by the "Human Use" co nuittee. 

6. 	 Personnel
 

a. 	 Recruitment of field staff. 

(1) 	A third field nutritionist - to sunervise quantitative
 
food intake and lactation studies.
 

(Z) 	field Coordinntor - The Kenyans have strongly urged 
that a phys0cian with Public Health and nutrition field 
research experience be recruited.
 

http:Activities.at
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b. Co-lnvestlgators - Finalization
 

Work Performance: Dr. Gerald Gardner: UCLA, Prof. of
 
KinesiOrd3Ty7D?. Gardner has had extensive field research 
experience in rural Venezuela and Shri Lanka researching the
 
effects of iron deficiency on work performance among tea
 
plantation workers and among other rural groups.
 

Co nitive Function: Dr. EmV Werner: UC, Davis. Dr. Werner 
has had extensive research experience incross-cultural set
tings on child development and cognitive function. 

Dr. A. Afifi, Professor of Stitistics, UCLA. 

Dr. Afifi has had extensive experience with nutrition and
 
health projects both inUSA and developing countries. lie
 
will be invaluable indesign and analysis.
 

Dr.Anne Coulson, UCLA .
 

Data management and flow and design and epidemiology.
 
Dr. Coulson isalso acting as consultant to the M.E.
 

Dr. E.Richard Stiehm, Immunology, UCLA.
 

Dr. Stiehm has had extensive experience in Ghana and Kenya
 
working on immunologic aspects of malnutrition.
 

Dr. James Cherry, Infectious Disease, UCLA. Dr. Cherry has
 
wvorkedon a measles immunization study inKenya.
 
Dr. Cherry will involved in setting up studies for rotovirus
 
and respiratory syncytial virus and measles.
 

Dr. Claudia Carr, UC lerkeley.
 

Dr. Carr will be invovled with the component on social
 
performance and socioeconomic studies. She has prolonged an
 
indepth experience InEast Africa and has expertise in
 
social science.
 

Dr. Janet Kin, UC Berkeley. 

Dr. King Ismost Involved with reproductive aspects of the
 
study, especially lactation. She Isalso the acting co
principal investigator for U.C. Berkeley group. A decision
 
will be made as to whether or not she will continue past July

1982 or will be replaced by someone else at U.C. Berkeley.
 

Tratninq Activities 

Dr. Julius Mloms of the Uitversity of Nairobi has been at UCLA from May 7 
remtaining to Ju-ly. lie has bts raceivinj short-term training at UCLA In 
Child Development with Dr. Arthur Parmalee. He ishere to especially learn
 
Bayley Infant Testing and Uratelton Nlowtorn Testing. Ur. Home has completed 
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a forindl workshop on Bayley Testing at U,C. Berkeley. He has conferred with
 
Dr. Leilderman at Stanford University who has done Child Development Studies In
 
Kenya and he conferred with Dr. EmiiV' Werner, his counterpart while he was in
 
Berkeley. Dr. Meme is also giving valuable input into project planning with
 
the U.C. group inCalifornia. Dr. Meme will also receive instruction on an
 
introduction to the compter set up by Dr. Anne Coulson.
 

Summer Plans 1982
 

Dr. Charlotte Neumann will spend 8 weeks InKenya, approximately July 
10th to Sept. 7 to implement and carry out the preliminary survey. 

Apeces
 

Preliminary Survey Proforna - rought draft 
Kenya field report site visit
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Children attending morning malnutrition clinic and anfc.noon v;ell.

b"";y clinic were wuighed and measured. 
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KUTRtZIofIUSYC ]PROJECT UNAMULAJUCR P. 
REPCIT CI THE' VT$ZT TO F~IITt~ 11134-82 to 1/4/82 

PARTUCIP,\NTS: MrO. J. KAGIA, PRCr', A.K.
 

tIL. 4 4*H, DA, Do Ci TTLh, DR. J, HFME LtD DR. E. CARTER 

31/3/82 1 We mot and Aticussad t'ho 
project with the following 
peoplo the Runyenjes D.0. Mr. 3.G. .ukinja, the Kyn. location
 

Chief Mr. T.W. Nthambirl and some of his sub-chitfs In KathinJuo.
 

to 'thn
drovo to 5iakago and mut the Clinical Officer Hr. W. N'aga
 

at the Health Center. Wo agreed to return the next day to moot 
the 

Iurtori PIaI W rkor&* On our Way back to Enbu we stopped at
 
Karurumo Health Training Cunter and arranged to return the noxt
 

day. 

1/4/02 : Profe'osor Kagia returned to Nairobi. rurthor maptings 

wtre hcld with the Oaturi location Chief Hr. If.::. fiy4g and soi. 

of his sub-chiefs. 
We reported back to the Runycnjos 0.0.
 
Fr. PukinJa And mot ag i 
 with the Kycni location Chief Mr. Ntht*bfrio 

.c we,re also introduced to the K49aarl locaticn Chief Kr. J.K. tj.oru. 

4u procoodod to thv Runrcnjifftv1*lth and Po.tC.tnter the Clinical 
Ctf(icer I*r. ingri. Wo thbn drove t* th Kar.rumo #Pfalth C'ntr 
4nd oet th" Clinic ! Offlvr HMr. Kno7o and tho Nutrition ?Ahld 
Vlr krr. A.Ms. iolam. TG(Qither with Mre. HIasu wv drovu back to 
WfkAgo to lntrodqca our.vlvos to the Siska1io D.o0. r. . K~rlrb 

orl th flth.dwa wtaton Chivf Hro t. Nd4thl. hr. KarIPb4 wis 

Xx4-44* that wq dis rini t# the Inform.ticn wc c;ll ct loCay. 
* 
 is th,,StakiqQ Peoth Center wo wvra introductod to the two 

14'utriticn rti4d wirkcrs, 14r%. So WJogru ant! fltio T. w*4riar#9 %ti 
~r.,i4 iA cn 4 viitt to 4 pctr c, fq*nd Ir nd 2ootitn. 
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Wo wore encouragd by tho w4lcomo oxtondod 
to us by all thQse 

we met. The dtmcussions with the various officials 
and in 

particular wLth the Clinical Officom and tho tutrtilon Field 

workerr Cava us valuable information cn 
the typo of malnutrition 

provalent in thoso comunlties. P94 togoetharwith o-dCw83= was 

in the under five#. By
rcognised as bting a major problv 


to obtain first impreslons as to
 drivlng around we wore abl 


area for thq project from the point of
 h4 suitability of the 


view of logisticS.
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Nutrition CRSP - Kenya Project
 

UN/UCB/UCLA Project Znvestigator Heeting
 

MAnutes - April 15, 1981Z- 11:30 a.m.
 

Department of Community Hoalth, University of Nairobi.
lV
 

Agenda circulated:
 

a) Roading of minutes of previous meeting
 

b) TAO - 6Oelo-eooaoaic
 

-C). Social computence 

d) Economic variables
 

a) Social variables
 

f) Measurements of children In field - Dr. Carter
 

g) Topics of study
 

a) Written minutes for previous meeting wore not available.,
 

b) TAO - Socio-economic issues calsedt need for it and project

I 

ropresentationlinformation vil1 be gathered as part of other
 

functional aruas; CA.P maoerials have already indicated the
 

typus of information needed across projt-tal do not consider
 

It warrant: a separate TAG or sparato definition as a
 

"functional area"; proje-ct investigators In Kenyai must consider
 

their reprusontation at any socio-4conorlc discuission novting.
 

TIorforo# 4dvise ncd f.urther intra-projoct information from 

US ptrsnnol and €onailder it not idvisable to establith this 

C) SOCt41 coPmpvtqncQ
 

Ilounchhod lov(l
 

1. 11ou,.)ho1J manoremnnt - assessment or ovAl~uti|n Of 

h!4uaikI-t:r.inF and chidde chara-ittistiC2 Of lhVlv 

S|
 



households (possibly conductod by a public health
 

nurse).
 

2. Social activitios - adult family members social and 

community participation as indicated by membership 

in organizations (church, co-ops), participation :n 

committees (school committees) and in projects
 

(haxtmboe), attendance at meetings and at markets,
 

and use of community facilities and institutions
 

(health facilities).
 

3. Problem-solving-wife and husband interaction to make
 

decisions on thlreo major family problems;
 

(a) children' education; (b) food selling from
 

household produce; and (c) what is planted and
 

whore*
 

d) Economic variables - Kenyan perspective concerned
 

with the role of agriculture in food which has
 

implications for a national food policy
 

suggestion has been made that such a policy be a
 

nutrition policy. Thorofore CRSP Kenya projuct ttkes
 

special interest in food production in study arxa.
 

o) Sue discussion under h).
 

f) Measuroments of children 

1. Anthropometric mnasurcmento reported In trip 

rvport for 7/,1/02 - 0/V82; see discussion thorcir. 

rcgarding selection of field study area. 

.2. EXpect sfnsonal shifts on individual lovul in
 

anthropomotric piramotora (expect moro shift 
 In
 

weight f#r ht. *h1n length for %go).
 



3. Expect to have to increase sample size to allow for
 

such shifts; request statistical advice.
 

0 4. Household classification - mnior question raised: 

in classifying households (for the main study) as 

moderately malnourished to well-nourished, how much 

reliance will be placed on the anthropometry of the 

under-.fives (as opposed to individuals/household 

food intake and other determinants of a housohold's 

nutritional classification) in other words, what will 

the classification procedure be? This has important 

implications in thu sample size for the proliminary
 

survey.
 

g) Topics of study 

1. Under-fives morbidity: 2 aspects - at household 

level, recalled morbidityl at clinic level, recorded 

morbidity. Relationship betwecn *pisodes of household 

morbidity and clinic morbidity.
 

2. Chronic morbidity - initial definition of chronic 

is parson ill more th4n 3 mos. Three stops: 

6) collect morbidity at household level by individual 

recall; identify pvrsonts) and their complaint(s)l 

b) those so identified are called to a spacial clhic 

and given complete physical exams; (c) alternativo 

pick randomly persons to be Ox4minvd in order to 

dtscribe chronic morbidity pattern. Raised question
 

about relating chronic illnt-as to food intake. 



4e cctLon of Field Study Aroa CRSP Critoria for Selection. 

1. Stability - on basis of preliminary evidencep Oxpect:
 

a) low migration rate
 

b) moderato labor translocations for Adult malL3
 

(a characteristic of the Kenyan situaticn).
 

c) little possibility of major socio-political
 

disruptions.
 

2. Homogonoity - (a) expect small tribal difforences which will
 

be identified and quantified.
 

.(b) 	 watr and helth facilities -fairly CVCnly
 

distributed throughout study area.
 

3. Appropriate Size - adequatel question raised: is 1500 hoUse

holds in the study area an adequate bas. frcm 

which to select the 600 hiusoholds for 

tho preliminary survoy7 Expect vital and 

domogr4phic characteristics to bc similar 

throughoutl area poses an invironmontal 

gradient.
 

4. Appropriate Rango of flutriono Intake - 1. on basis of the
 

reportcd nthropometric moasurumontd and
 

dlscus,1cns with local hcilth parsonncl,
 

uxpect 	appropriate range of nutrient Int4Uo,
 
0 

2. ability to over - represent wall

nourishod and modrntoly mulnourishOd As 

stilgcatod by the stntistical TAG. 

3. Roprouctivoly - nctive fumals AMnd 

prv-schol children wcll rupra1nti-d. 

e
 

I
 



4, Infrastcucturo - 1. local gov.rnmontal and health personn4l and 

con nunity leaders havO oxpresaad tnterest and 

support for project; 2. logiatica adequate. 

5. Other conditions - anticipate unat~ble malaria (mna.aria 

increases during rainy season and decrcAsca 

during dry season). 

Se 
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To Whom It Xy Concorn:
 

Julius Mhooo, h.D., partcclpAtud In a 
 throo-day workshop, May 26-20.1982, on tho adninitratlon of tiet 
 Bayloy Scala of Infant Duvulopownc.
Tho purpose ot thu workshop wia to clarity and reviuw mothoij of admlnihcertnS; and scoring tlOv 
 Intwe teusm. 
Theworkshop consiaed of let ures "nd domonitracons by the *tuftof tho InstLtuto of Ilunan DeveJop nt. Each participant ad-IDINcOr~d thoa4loynSea.o 4infant---uIla- unie-r -th olnsrvation of-thur.at.. Alltoutu wore discupvd In dotill by the group tnking part In tho workshop.
 

It dhould bo "o:ud that participation In the workshop doum not Imply
certificaution .s an adminintsrator of thu Bayley Sca)*s of Infant DVlapuopnt. 

tKarJorio P. Ilonalk, Ph.D.
 
RN.i.,rch Psycholonigt, end
 
Lecturer in Psycholoy, veritu
 

http:of-thur.at
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INTRODUCTION
 

The central quostion to be addressed by the CRSP is "Under conditions
 

of mild-to-modorate undernutrition, what relationships exist between food
 

intake and various functional outcomes?" Nutritional status can be con

ceptualized as important in two ways:
 

1) nutritional status is part of the context within which we look
 

for relationships between food intake and function
 

2) nutritional status may function as a mediating variable through
 

which food intake and function may be related. Nutritional status thus
 

.-must- bq quantified, and tmaured repetedly over tima, in-the .**ma ................
 

individuals on whom other measures Are taken.
 

The central focus of the research design is on energy intake;
 

therefore, nutrittnal status measures are also focused on enurgy status.
 

towevur, since uleotfincias of other nutrients may affect thu relation

ships of interest, provision must be made to control for these when they
 

exist. These deficiencies may take eithor of two forms:
 

1) Isolate.d ca es of clearcut nutrient dficiOncy of a tye not 

Rrpvalt i communitv. There will, for the purpoves of this study, 

be identitfid clinically. Then* individuals should be treated or immedl

atuly referred for treatment, and their households should be excluded
 

from tho study.
 

2) ,ticronutriont d ifbdonctee which are common in the community- the 

most likely deficiency is iron, althouCh there may be others in particular 

projects. Severe deficiencioo should be treated (a.c. lip t 8 an/ill), 

t tdor dfoti.ncio Ahoulil bo zoA'iurod And follovvd, 4o t1at potent ial 

ter-e.L~i~~witth other variiib?i rmv' 1 t'hi Ilia, vvet~pitly 
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and existenco of such doficiencios may bo useful as a risk factor for
 

enorgy undernutrition.
 

During the course of the study, any child who exhibits the following
 

combination of measures of undernutrition should be Immediately treated
 

or referred for treatment. The family need not be eliminated from the
 

study, but the intervention should be documented.
 

Criteria for treatment (any of the followinv).t
 

1) edema or severe wastage or
 

2) failure to Increase weight plus anorexia and asthenia or
 

3) 35% loss weight than reference tables for age or
 

4) 20Z less weight for height
 

Ocher conditions requiring immediate treatment will be listed under
 

"desire section" and reproduction study.
 

SFA.\C, QV :ST IoN 

l) How to mild-to-moderate undernutrition (.-M) best diagnosed? 

2) I .M%' (or adequate nutrition, vhuro M provalent) relateddLa 


pri-urIly to fod intake?
 

3) 	If there aro relationships botween food Intake and variety of
 

f4nctional outcomes, which of thooo relationships are mediated by
 

nutritional status? Which are meiated by energy status versus
 

co-occurrint deficiencies of othr nutrients? Which due to 

disease - especially Infection! 

4) h M4~X is prev4l#nt, what fCctor4 arv asloclather with adequate
 

nutritional status.' Are tloo *4m factors associated with good
 

tunct lenail p~rfur~..nce,?
 

]I" t i -AA T90r.. 

,4trition| l %.tstu.. . will 1wl v Anithropontrl¢, linical. and 

i. oor
ltit1 	 tnio%Ac e awtt~t Ii of prtairy L;otere~t, aothro

ps#4r- r 4t 1 '*1 tj, 1%410 * 	 *I tbt~f,k ' f 	 t ,,fiitj41 4t 0 44 



Table I 

Relative importanco of Typos of Data by Age 

DaaTypo' 

6:. Croup. .... .lntal Anhropo r¢ , ochemcal 

41yar + +++ + 

1-4 years +++ +44+ 

5-10 yaars + + + 

U161 years + 4$ +. 

Adult 0 + +4+ 

PrognAnt & 
Lict4til; vomn 0 4+ 
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vach subject. ilowovor, the relative utility of tho throe typQ, of data 

vary with aU in terms of thair senuitivity to mild-to-moderato status of
 

undernutrition. Table I depicts the reoative Importance of those relation

ships as w( see them. 

sutritional status measuremenLs should met the following criteria. 

1) They should be sensitive to mild-to-moderat undernutrttion (.O i) 

of energy or of other nutrients of importance.
 

2) Thay should be oufficiotly noninvasive to be repuated In a 

longitudinal fashion. 

3) NutritLonaL status measures should be made on the same individuals 

a* food intake and fUncttonal oasures. They can. however, be made on 4 

14rf;or number of Individuals to order to facilit4to *plitng. 

Dr. Chaves' group to vorking currontly on a rapid computorizod 

rtng vyt atuatilIzIng cmbin tions of 16 clinical si;ns of mAlnutritLon. 

:twl ctlowil h 4Weut looo&I 3and rvan to other COP projecto for 

eiVaI'.4ttft Prif WOW $('B TsOr 4 ol-lar xcorin; systvnftuwt W4~is 

o utw#4 to tth. (tje for clinicAl ov'iatts'n. Thos. @xApinAtions 

can b# don. rdAtivoly Lnfro uentty (initiAly an4 14yar after that). 

1w $.yscican fron each project hould b. roopon ible. Those three 

r(T
ir~vltims htul,4 *r- con tir4 t ,tlr In Eypt 1) In ordor 

fl teW AMIS#O tIWo ton*~'.P 6 ahuTM' 

A.Mth t ut 



in required.
 

Within- and betweon-project standardization of anthropometrtc
 

measurements i of critical importance. We recommend the following
 

proceduress
 

1) Development and use of i detailed field training manual with
 

pictures and training exercises. The Arizona group has developed a
 

draft of such a manual for the core Phase I measurements, and Dr. Zerfas
 

of UCLA has another draft of such a manual iii the field with him. Those
 

can servo as the basis for further work.
 

2) Identification of an "expert" for the CRSP and one for each project 

to facilitate repeated standardization of technique. 

3) Use of similar equipment when possible
 

4) Adoption of quality control techniques including routine perform

anca totstb on field staff and routine analysis and sitaring of data on inter

and intra-observwr ropltcabilLty of moasurements. 

C. Stochemical 

aio"hWnicl meaoures of nutritional itatus should be planned so as to 

minirize blood sampling. At preent there are no highly useful biochemical 

Po=ouroa of energy status, although individu4l prnjects may want to explore 

some promising ones such aA membrane lipids and/or Slycosylated proteins. 

At present, then, biochemical measures should be confined to those necessary
 

to identify and quantitate micronutriont deficiencies uhich are prevalent
 

in the tiudy cornunitte, At this time, we rocommnd only measures of iron 

status; a "-or information bocomes available from the fled sites it may be 

d.'irablo to add other core wm-eur.. 1ndivtdtUA projOctO should include 

w44surt*s rqlgvvint to thtir comnttos. 114oou 4. ofdia oti provaitcw-

e~~'~izrn40f;wcM1.4 419"141 40 abtiun.4 froi4 %uliect !tfn th~n 



AgeaGroup 


newborn 


0-24 months 


Over 24 months 
to 18 years 

adults except 

prOgnnnt and 

postpartum 

women 


pregnant women 


postpartum 

vomon 

Timing M u e
 

3-7 days after birth weight
 
(48 Cloe as possible length
 

to 3 days) head 
:ircumference
 
chest circumference
 
mid-arm circumference
 
iliac crest to heel length
 

+Dubowitz score 

every 2 months length, weight 
+,,I- wek ~mid-arm-aircumf rnca. 

skinfolds (trtceps, 
biceps, subscapular, 
supra-iliac) 

Subroutine on sick children to remeasure at 1-week
 
Intervals until well
 

Every 3 months height
 
(BA3ed on local weight
 
seasonal changes) arm circumference
 

akinfolds
 

every 3 months at above height
 
iength (Lnitially only)
 
weight
 
arm circumference
 
skinfolds
 

as soon as prognancy weight 
i iduntified and arm circumference 
monthly thero~ttor Wkinfolds 

evvry 2 months Vlght 
when boby i arm clrcumferonca 

43tI'4d (vhothvr skinfolds 
lacttin; or not) 
wntll 24 montho or 
Onrapt of ext
 
prognancy
 



W-,
 

iron M04sureas hould incli~do heu'og~lobin, hematoeriL, and farritin 

r
aN a minimum, Thns require only a finger prick or heel prick. F rritin
 

assays can be done using the same capillary tube an the Alct. The TAG
 

has information on two methods, and will consult with Dra. Finch and
 

DaIlman before making a rocommendatioi,. These measures can be done in 

local laboratories, but a quality control laboratory at one of the US 

institutions should be designatol and should assay duplicate samples on 

a regular basis for all projects.
 

The recoeiandatton of the SCR of October 1981 apply (CDC-type measuring
 

boards, portable boma alances, Lan e calipers, Zortas tapes) 4Wth the 

following addL.tcts z 

1) toe raco=nd ttat eAch project purchaso at lWasc one electronic 

scale Sultablo for broast-milk studios (infant weightng I nd for standard

tzig other scalos. 

) ream balancos are proving unwork-ible In K nyA. Thvy ar@ resorting 

to Salter sialva with trtpod for Infanta and buhroon xprin# scales, 

rn4ularly checkod, for adults for reason# of 1tortability. 

3) Strong conaideration should be given to purchAso and use of an 

Appl-typt small computer for *Acth project. apid analysts of nutritional 

status data to essential, and sharing of those data on floppy disco Is 

convonotont. E.ntry anil #4tlfor of anthropo-otrL. d.*ta in the (told is 

dtrable, since errors are ore mosily Idntiftod and corrected close 

to the *it* 4na tiV nf d4C4 collection. 

illlip*1 of ta4i 411rfiltly i f of 0-0 eofott4 

~~( ~ 4~~ta. 'er. tlie Iie £ h '4iut'qa4 us 



vury well standardized personnel, Thereforo the field work could be 

done by good and reaponelblo auxiliary personnel, For clinical and 

anthropometric examination it is required to base the examinntion on
 

detailed manuals with photographs to provide for quality control of
 

instruments, systems and procedures. For biochemical naysis a local
 

laboratory is needed with specialized personnel and quality control of
 

results using standard samples.
 

COD!m OF INFORNATZON 

It is important at least to precede all nutritional status information
 

in the field, not 4nly to simplify movements of information but to check 

There exists the poosibility of complete coding in the field using 

microconputors. This will reduce expenses in copying, mailing, etc. 

$oo logistic probloms ro=Iin especia4ly related to handling such 

largo voluws of information; the time taken In the field for coding; and 

tranilating microcomputor systems and tanguages (dsaquectes and Basic) 

to h4 deflntiv" system (rvcord,4 or tart-4 atud Fortrin). 

It is very inportant to usa sLnilir questionnaire*, compare da4t 

with the sam fe roence tablov and proco*4 them In coopucers with the same 

programs.
 

It Is re om, ont d to use the U14) Atindard of weight nod longth to 

Intefprot dat on children, and the aM formulas in tha suvoral projecto 

to priiict body cotpoltion froct arm porlpvter and skinfolds. 

TherO al KwV to b defined th* ctivI And equip"Ont for laborAtory 

Clfmi A 4iAt anthcon~otrie wv4iv cAn Ito J inti hinhor ftt,4~rrs than 

t~~ -Z, 3~o 2 wt jl 1 'j*? -* (f , I-q '4 1 '41 ii~f y 



c l -i if ; I it-., sa'ld ing, 

replacements , crc. , and caii be repuat d a-, ntcess.rv for Lhe pro ject. 

rurr iLion I CUet.u,;I Of tlt :,it.,, to i .f i forfor 
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Hek.ma t Al1y 
Norge 'e. JervvIe 
George e4tcn 

(with input ron A. hndz jn.i A. Mato 
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THE CHARGE TO THE TAG
 

The Food Intake TAG was concerned with two main topics:
 

1. 	Methodology for collecting dietary data
 

2. 	Management and analysis of dietary data across projects
 

Since food intake, or more specifically enerqy intake, is the
 

primary independent variable in the CRSP on Intake and Function, it is
 

Imperative that considerable research effort be devoted to ensuring in.
 

take data that are adequate for both descriptive and hypothesis-testing
 

purposes. The discussion that follows is based on the recognition that
 

all currently-developed methods are flawed inone or more ways and that
 

the final selection of a data collection protocol will represent a "best
 

conpromise" among the competing demands of precision, logistic feasibility
 

and economic constraints. Once collected, dietary intake data can be
 

handled ina number of ways, but cross-project comparability requires
 

agreement about the form inwhich intake data will be stored in the
 

central program data bank, as well as quality control of the data base
 

that isiised to assign nutrient values.
 

FOOD 	 IUTAKE MEASUREtNENT 

Among the major issues addressed by the group are: 

1. what is known about intra-individual variability in food 

intake generally and In the three program sites? 

2. what isknown about eating patterns in the three sites, 

including features such as amount of consumption away from 

home, style of serving, and eating utensils? 

3. 	11 It necessary to have both houseliold-level and Individual

level intake data in order to answer the research questions that 

Ire 	contral to the project? 



4. Will proposed schedules of the collecting dietary data cover
 

seasonal variations in intake?
 

5. 	 What alternative methods of food intake measurement are currently 

under consideration for use in the project? What are their 

strengths and weaknesses? What is known about their feasibility 

in the specific field sites? 

6. What are the personnel requirements of alternative methods of
 

data collection?
 

7. 	What research activities should be undertaken in Phase I to
 

improve 4aa quaIlity-- nd.-to-t4ssst--in final selection of-the 

components of intake measurement? 

INTRA-IN4DIVDUAL VARIABILITY
 

It is now well-recognized that most individuals, except under very 

severe environmental or health constraints, exhibit wide day-to-day 

variations inquantity and type of food intake, with concomitant wide 

variation in nutrient intake (Cf. Beaton, 1979). As a result a single 

one-day recorJ is 4n extremely poor measure of O jsual intake. To 

fijrther complicate the oroblem of obtaininq an adequate record, there 

are also social patterns of daily, weekly, and calendric cycles that 

effect variation in Intake in a patterned fashion that may cross-cut 

Physiologically and idiosyncratic socially-determined daily variation 

(Cf. Jerome 0 Pelto, 1981). A review of the literature relevant for 

the assessment of Intra-individual variation suggests that inmany 

situations is many 4s 6 daily records are roquired to achieve a 

etasonablq ostoite, although As few as 3-one-day r"ecords may corrolotv 

well with 7-one-day records (Stuff ot.l, 198). 

At the TAG %qttng Dr. Clave: reported that recent, unpublished 

data from a stdy of Mican *mon showed A di$40Onintsnqly high revel 



of variability, higher than anticipated in view o-T the relatively low
 

level the researchers found in household-level studies. (Dr. Chavez also
 

reported that preliminary analysis suggests that a 2-day or 48-hour record
 

reduces the variability, perhaps because it "captures" the use of left

overs or because it reflects short cycles of appetite-regulated intake).
 

TAG members did not know of current data on daily intake variability for
 

Egypt or Kenya.
 

RECOMMENDATION 1:
 

During Phase 1 itwill be useful for country projects to collect
 

data that will permit a reasonable estimate of variability. However, it
 

is anticipated that the results will show multiple records are necessary,
 

and planning for Phase I should proceed with the expectation that several
 

food records per season (or per quarter) will be required.
 

EATIN PATTERNIS
 

The protocol for food intake measurement will also depend on where 

individuals eat (includinq the stability of eating arrangement), the ease 

of observinq eating behavior and estimating quantity. Food consumed away 

fr% hom a€an present serious problems of measurem'.nt. particularly with
 

respect to alconol, wricn can be a significant source of energy. The use
 

of a %common pot", as contrasted with individual serving dishes, also
 

resents additional problems for researchers.
 

The TAG members reviewed available Information and noted the
 

following points:
 

1. 	tn the Mount Kenya site there are several aspects of eating
 

patterns that require toctial attention:
 

4. 	The eating style involvs a covon pot, usually of mill t
 

or ifze porridge from wnicn portions Are rmoved wittl the 

tno fingeri ar'i dipped ino 4 Aue 

http:measurem'.nt


b. 	Inpolygamous households contained within a single homestead,
 

the 	husband typically eats ina specific location, to which
 

food isbrought by each wife for the same meal. 
 Where co

wives reside indifferent homesteads, the husband
 

frequently eats part of his meal inthe house of one wife and
 

part 	with another. 

c. Temporary out-migration of males iscommon, with the men
 
returning to be with and eat with their families on week

ends. Others return less frequently.
 

d. 	 As a result of social organization and work patterns, 

locations of eating and the degree stability of the commensal 

unit may be highly variable within the sample. 

e. 	 Millet-based and corn-based beer isconsumed, mainly though 

not exclusively by men, and isusually home-brewed, which may
 

lead to considerable variability innutrient content.
 

2. 	InEgypt factors to consider are: 

a. 	 The use of i common ot 

o. 	The disruption of typical eating pattern during Ramadan; 

people fast during the day and early evening eating becomes 
a private act at which observers would not be welcome. 

c. Food consumption outside the home, especially by males In 
factory settings where food may be purchased rather than 

brought from home. 
3. tn the Mexican feitid site, the eating pattern includes individual 

bowls, whicn are used to serve beans, soup or Stew, which is con
sUmel with nome-prepared maize 1Orfla. Among the potentially 

Probletic featires Art: 



a. 	High inter-household variability in consumption of Rulque, a
 

mildly alcoholic beer made from the sap of the century plant.
 

b. Frequency of attendance at fiestas, during which considerable
 

food may be consumed.
 

c. Frequent food purchase of "snack foods" because there tends
 

to be little in the way of prepared foods available inthe
 

household between meals,
 

RECOMMENDATION 2:
 

During Phase 1 all projects should collect more data on eating
 

patterns, with special attention to frequency and location of food
 

consumed away from hrue and frequency and importance of holiday food con

sumption. Pretest'Ong should also be done on ease of assessing a "handful
 

or a soonful" inthe situations where a comon pot isused.
 

HOUSEHOLD-AND INDIVIDUAL-LEVEL DATA
 

Since the major hypotheses of the study focus on the linkage between
 

intake and A series of functional pirameters, it Isclear that individual

level intake data are mandatory. The TAG members discussed whether house

hold level consumption data were also required. Several points were con

sidered before reaching a decision on this point.,
 

1. Itis likely that inmany (large) households individual Intake 

data will not be available for all household members; hence 

household consumption cannot te constructed from individual

level data. 

Z. There is growing interest in the nutrition comunity on Intra

famili food distribution and the lutrition CRSP tould con

tribute significantly to knowlOlqe in this area if ousiehold 

,vailability daa, is 'W#1 as individual lovel intako rinforMw

ion 	Were collect@d. 



IJ
 

3. 	The social performance component of the project will require data
 

on food resources of households.a substantial part of household.
 

level consumption data; that is,fulfilling data requirements
 

for one aspect of the functional outcome studies will produce
 

much of the data required for household level consumption, though
 

less precision may be needed to meet the social performance data
 

requirements.
 

RECO!MNDATIOU 3: 

Projects should develop a dual-level system of intake data collection

for both,indiv ue e'rand household lIva, tion..At a minimu..ts consu 

individual-level data should be collected from the "lead male", "the lead 

fetmle4 , a child onder two years of age; and a school child. (The latter 

isnecessary to zeet the deAnds of sore of the social performance func

tioonal indicators). Together with intake data on Infants born during the 

data-gatnerintg phase of the project, intake data on the lead female, load 

N14 And young Child are neCOSSa#.y to Meet the requirements in other func. 

tlon4l 4rts. :n adition to thes# four cteores, other household 

-- or mjy b,@ 4tede as rosourtes Dermit and recormidations from other 

TAU r uiure. It is r cognized, of course, that variations Inhousehold 

coeootition will Influence the selection of Individuals to be selected for 

indtvidual-lqvel Intake easuramwt. A decision to focus only on 

"reproducttvqlY-sctIvo4 households mnm 
thit 4 "lead female" will be
 

present in ill woolf hiousolds. 

In view of the twlexity An variaility of social organization 

4tnln ;roiftt Sqitfl urtitfot- #t Mr4Ph1C 0 i tl 60 f-$SA'Y to 

Aw~ytoo* *hwwl ujntt for tv eprso of no eoid-levol con

somtfoo A044"'" t.hil W40%s to b* acool snq doriflo Phto~I~ 



SEASONAL VARIATIONS IN INTAKE
 

Previous research inall three project areas indicates that there
 

are seasonal variations in food availability, especially Inhouseholds
 

that are at least partially self-provisioninq. Because of the require.
 

ments for multiple intake records, due to intra-individual daily
 

variability, a schedule of frequett data collection isnecessary.
 

RECO"ENATION 4:
 

A schedule requiring monthly data collection will cover all seasonal 

variation automtcally. Ifindividual variability . based on phase I 

d1t3 inone or more sites proves to be lower, sugg estinq a reduction in 

the total mu er of inuke records. care must tw aken inconstructing 

4n intake schedule *o Capturq* high and low intake eriods. Presvetlon 

of tni feature is tmrtcularly ceitical to the overall 'qseerch design, 

in whi nfor soe fnctional Outc ot asurs, indi-idualt serve as 

their ,*A controls. 

foo~r 's a jon'n, body of Itoraeur on we szrofngths And 

oaknesses of 4i1t#rt.v Intake asurmoent inefte4s. TA, mreefr 

reCo"Oftd rejection of he inostly C~OMnly-US04 and least precise 

'mtnod-th# Z4 "Our ritall ini twnlc subjects aro- askd to recolloct 

fooft consumied, cortioin size #M tin@ of c:ontion rEospoctivoll 

for 4 24-hour Oeriod. Alto rqjecwo 4s tosufficiont ly orecis* for 

Orl41Ct Ineeds, Is a fwoo fre cj;t gcsls, 4*41# M11iy. OVe.4" 

~eninAMn sa44as rltn %qol'rwol%,@. it is 4lsW *Ory.a~rs 

Aft -$sty WPve tnt af *41il #*4,1 t"# 

44040,4tr of toll to#of t144#-41orkO1nt ,rn 



feasible. 

Inview of the foregoing, TAG members felt that an amalgam or 

modification of commonly-used methods would be advisable. Dr. Chavez* 

method, with some modification, was recomended as a modl to f11ow, 

subject v6 field testing during Phase t. 

RECOI4Et4ATION 5: 

A record of food intake for two 24uhour periods should be collected 

from each individual from whom Individual-level data are r*quired (se 

e, ... i~n~im:. subject, fAtiue-At sTo probably prefreble to colt 

tme 2-day during a single week of the month, integrated with other data 

gol lection orocedres. 

Trh 'Method recw"Ofeded for filod tr al in Phase I Involves a combina

tion of *nort-tem r cll, observation and weighing. (See protocol 

4tUO#4.) A 'morning visit by the fleldworker ses recall t)obUai non

obwervl inake prior to the I illdworker's *rrival for the two 4 arqet 

a1404441S. OblerVation 4f f*od 01*00aratito IS 400044 With weighin Of 

Ifvil t 4f,4 04mits greiter accuracy of qstimitinq the c*sition of 

alod,4i ses. Aien wt "fired for other observ4tion%, the (ieldworker 

1qeves the fhous, rqwr"Ing sev eal hours later to inqir aout foods 

con ed durfrqng nisiher aboe. A visit the following mo i is 

We"ry % reord vilng co"n"atn. Awel the fi ldorker r"qins In 

vie noose for oOwir purposes, irect owServation and recording of intake 

is posi)be. for lnfants w small ,ildrn, mothers ar other carqUers 

0011 a# WOOe to favoort on "o 

Iit PAesmO@4 ftit t"e CAes If ffVet feI*400f~*f 04SIVS tO Vie 

#4O'a* hoo-1 to "tsure ee;'fJrse0 ofvhrt-tvrm ro('jtI, (of, 1-40'm ltF 

4"0440#t Cot4ic 4y~rlmt 5t 4o~ film*t 064001o, 4%Clt#04tivo %#tN~



TAG 	members are: a) the use of small, highly portable tape recorders; b)
 

the use of visually-aided food record diaries, and c) training a house

hold member to keep food records for other household members,
 

RECOMMENDAT!ON 6:
 

The method proposed involves intensive contact with household
 

members. Therefore, serious questions have been raised about its
 

feas bil1ty. It is imperative that substantial field-testing, with
 

repeated measurements, be carr4ed out in order to assess subject
 

tolerance. This testing should not be done with sample families and is
 

preferably carried out in near-by, non-project coummunities.
 

ECOMMIOATION 7:
 

In additiOn to fieldtesting for feasibility, itwill also be
 

i~ortant during Phase I to establish some measure of validity. Direct 

is the Preferred mthod for this task. It is recomendedobsrvation 

that 4t east 10 hou holds be involved in tV vilidation study, with 6 

rqpei mes rnt, 	 . inc 4 t¢n for tme lead _male and
4 on tne laod f eW 


2.~~~~~2 ouptionsnl.qe 


tft~rl of te TAG, were generally in aqreement that food use 

in the nre. site$ robably shows a weekly cycle. Therefore it 

ould be htnly 4dvntie[ ous to cover tnis cycle In 4wasurament of 

nouetold level Intake (it $nould be noted tAat approprliate scnedul

ing of 14dividual foodl inuke collection daiys will also yield a 

o1itre 0Yq' A tq-olf period). As wit'"i ndividual 

1#vtI 	 dta, thp 24-"our e#Wl, food f#4q#"f~i 4nd 4 lary 

N-t#*0%ovr S to #10 4 re or 1'r1;ti1W" 	 too forou 

._qOrilT4#4 fW~4~ee~c V~.Tho eo r 	 trial of ao~hl 



yielding data on household food availability rather than intake 

because the quantitative variable is arrived at through measurement 

of food on-hand, gathered and purchased during the week minus food
 

given to others (including animals).
 

RECOMMENDATION 8:
 

A household-level, one-week, inventory of food availability should be
 

collected from all households inthe sample. Although the Ideal frequency
 

of this measure could be full Integration with Individual level data (one
 

week for each month) this poses a significant burden for project house

holds. A one-week inventory for each season Isprobably a more feasible
 

schedule. (See protocol attached.)
 

A full inventory of food availability reuires information on the 

fol lowing components:
 

1. food stores at the beginning of the 7-day measurement period. 

2. !ood purchased during the period. Including f ds purchased.
 

prepared and consumed -t nome 4%well is fo0ds pu.chsqd W"d 

consumed iway from nm* by ill hou*;oold miwor' . 

3. 	 foods gathered and acquired throuln other, non-cash trins4¢tionS 

(gifts. consumed in nther homeo, in festivals) 

4. 	foods from stores liven to animals. 

5. 	foods given to luests.
 

6. 	food stores at end of week.
 

Thus the household food 4vailability filure for *total 4vilablo food 

energy" (T.F.O,)can be Onjted as: 

94-RE 	 l t4rnVMAi'6] 

Field~ t '00 ftrto0moen to0af01tAt d0~ ,etn 1IsOe 	 t 

rqllortaeri 4rl 	 1 4w~~iftV 



For example, siubjects may be willing to transfer grain stores from 4 

central storage location (large sacks) to amore conVeniont storage (Smaller 

sacks) to facilitate Obefore and after woighing.. 

INTRAmFANILY FOOD OISTRIBIJIION 

There isa dearth of Information about intra-family, intra-household 

food distribution InLDC settings. There is recurring and wide need for 

infomation on parWt.ioning of food in LOC households and factors that 

influence/predict pattern of distribution.
 

It is suggested that important Information can be gained within the 

CR59.k wihu ou 4or,.data -gatherimg requroments, at the data, 
analysis phase, relating partitioninq to for owIpl* falily stricture, 

socio-teoctnic status, control of income (il#-famale solit of responsibi

lity for 4ncome allocation), Apparent ned in terms of altered situation 

of Individuals (e.g., changs Inphysical activity associated with work 

cycles,. "sponse to Illness of a child, !a21 in income/food availabil. 

tty (e.g. se--nal cycles In quasl.ongitudinal data, and relative 

"*Oiority' l;ive to difforqnt ftmily .ers Note that Most of these 

ouestions art I4entical with those thot would be asked 4boyt absolute 

inutao of 1dividu0ls. The added dimension is the Consideration of 

partitioning (concurrtnt 4 40ination of individuals). 

Specific data needs are Itljes of Individuals (all maftrs of 

household or selecte Individuals; !t. of total hmousehold; and 

composition of household at point of observation including 4nough 

informati4n about activities to aporoxoite Ovegy requiroment. 

Partitioning expressed 4s ercenaige of tOta food would obviously 

itrq Ofth to* faily she/Itryut . If Wnerly r ~ot~ stim*tt4t are 


0.-0 %*,n "nt. for parttwjlar 41444 4( andivdual) then o"e ap1proach 

*Wiud oe to qlareiS Aartotionn iun rolation to '0mitoblo distributl"nA' 



Individual obs. intake Aggre2. requirement
 
share • E dilTRq, X Aggreg. intake 
(equity base)
 

The aspects of partitioning described above can be addressed in
 

multivariate analysisi -i which the variables are 'controlled' one at a
 

time. The analysis can address the factors affecting the "share" of
 

selected single classes of individuals.
 

Even more interesting will be longitudinal analysis, (using paired
 

data?) which can be analyzed concurrently with other measures to ask,
 

When the work requirements change Inconnection with agricultural 

cycle, does this Influence distribution of "equity shares"? If so, 

how isthis change inequity share reflected inprofile of activi

tios? (This. InOfect becomes a measure of "coping ability" as 

well 4% a measure of consequonce of level of food intake-does the 

pattern vary with level of household intake?) When a child Is sick/ 

AnMrot., whUt hapoons to his/her share of the food? (Again using 

-flf-d 44U.) If the family Is *short" of food (i.e., there Is a 

felt d 'lnd (or additional food), one would expect that the unused 

food would be redistributed; if no/low demand the total fomily intake 

wol0 decrease. This might be an Interesting cross-check on our 

interpretation of 4adequacy/InadequacyO of Intakes in terms of 

household's perceptions, 

REC¢ OMAT 101 10: 

Inforanton is meded on a11 oembers of household and non-target 

in4iviu#l ihold beincldod in the design. Self-recordingtvthn4s
 

huld 00 #VwQ" to reduce personnel 0"Unds. (ee protocol atutachd.) 

Rel4tive fle's of Prlv4t# vs. %blic cons otfon need to 60 



considered, especiall' vis-a-vis particular individuals. Private includes
 

snacks to mother or child while cooking, gleaniq./gathering away from
 

house, food purchased casually inmarket, etc., that may be a family
 

mechanism for adjusting intakes without visible changes in public
 

consumption/parti t'onlng.
 

Since it is difficult to measure private consumption, itmay be some

thing that needs to be examined ineach country to assess the potential 

magnitude in that setting, or in each household in some sort of sampling 

Is less-frequent -than-regular dtary intakes.
 

PERSONNEL REQUIREMENTS:
 

All TAG members agreed that successful executlon of an intensive
 

dat collection plan requires that fleldworkers establish and maintain
 

They also 4greed that the
 

.. whdesignwhich 


eocellent raoport with failIlis in the sample. 


proposed plan was very costly in personnel time. Therefore personnel for
 

diet intake will probably require A tiered arrAngament, inwhich research
 

ides will live in (or close to) t~e toimunity, with supervision by a
 

It is likely
"ttritionist to ensure 4uality imntrol of data collection. 

tha One 3fie will be requira for each set of 8-12 families. Projects 

shoold consider rotating, idos after 6 months to avoid systoutic blas 

as a 	consequence of interviewer effect. 

R~4fY_2r PHASE, I. RESEARCHOPLRATOISS FOR MQ ITAK[ 

Thee are A series of research operations during Phase I th t are 

needed to *ake final decisions about the core protocol now proposed for 

Phase 11 intake masuratnt: 

1. Pre-testing) of0f ofd, shrt.toe- rot-411 * (P otbsorvatin 

for intida4ov dti en Utae 1in juI * and Wef. 

SAqp~rttfl mothodt for~ ors. 

e 	 Y A*e 2f f 	 1etin14ol foewkt't~f044 



)4 
use of tape recorders, self-maintained records and household
 

record keepers.
 

4. Testing of sufficient duration to provide some indication of 

the feasibility of the proposed schedules and methods of data 

collection. 

5. 	Ethnographic research on eating patterns to make a general
 

assessment of the stability or variability of these patterns,
 

types of non-home food consumption, and other cultural features
 

that may affect food intake data collection.
 

6. Food intake records that will provide some indication of intra

individual variability.
 

PART It. MANAGEMCNT AND ANALYSIS OF 0 ETARY DATA ACROSS PROECTS 

The TAG memoers also considered 4 series of issues concerning the 

manageen t ind 4nalytsi5 of tte dietary data to ensure cross-project 

comparability. These issues were less thoroughly discussed than those 

Prt41ning to food intai 4od nq d forthor mimpllficatinn. The mjin 

luwstions iddressed a.rq:
 

1. Which rutriints shoujld be r ltinely reported for All subjects 

(with indivldu.l-lvoel food intake records) across 41) orojects? 

Z, What Is the state of food composition tables for foods of the 

three project sit#%? Which nutrients %thotld be an4lyod 

eogardloss of currently 4V40i4b10 44ta? 

3. 	 In what fom stald food intake 4at b stored In the central 

(4rO s-pr jqtt) data bnk? 1i it Preferable to store thi% 

10 1%tiro 44 Ofdgs' "irtoupm of ff-4 ra 

EOt 	 Sth Indvipryjlit~ -jj~4 tpnahwFI loworwat 1" o~v4t1oit~ 

i41lo 1,yi 1it k cjrbohtVio in et. that t~Asicof aroflein. 	 (s4 loon 



of other TAGS and on the research interests of Individual projects.
 

There is some variation across country projects in the availability
 

of dependable, locally-specific food composition data. Very extensive
 

data are available for Mexico, while representatives from Egypt and Kenya
 

felt more work was probably necessary to achieve an adequate data base,
 

depending on which nutrients were selected for analysis.
 

RECOMMENDATION 12:
 

The TAG members recommend the following as the minimum analysis for
 

...foods, using,AOAC methods throughout:... .. .....
 

1. water
 

2. ash
 

3. nitrogen
 

4. crude fat (ether extract except where AOAC method isdifferent,
 

4.9. milk)
 

S. carbohydrate (by difference)
 

And, for staple food items, itwould be desirable to measure dietary
 

fiber.
 

FOOD INFORMATION STORAGE
 

The members of the TAG did not reach a recommendation on the form 

of informution storage. There was general concensus that storing 

informetion centrally 4s food would provide much greater analytic 

flexibilty (e.g. ratio of animal to veogouble Drotein sources), and 

would consitutute An important food intake data hese for future (post-

CRSP) anAlysis. At the same time, itshold be rtcontnlud that storing 

food 1ntake tnforiation from individuals Inthroe sit#s. with multiple 

recordi fr .asn individual, ill Create * nAm4moth diat bank, with 

pOtntil1!! formidable iman4gmqnt irolmi, Thii issue. clearly, neods 

furtier dwimlAon. 



ADDITIONAL SUGGESTIONS AND ISSUES 

In the course of the meeting, a number of other suggestions or 

issues were discussed - presented here as "food for thought",. 

1. 	If individual-level variations in intake considerably
 

exceeds household-level variation, which member or members of
 

the 	household "control" or determine availability?
 

2. 	Project staff should be alert to the possibilities for develop.
 

ing aids for self-maintained (self-records) and household.
 

maintained food records, Including developing some incentives
 

for 	people to keep records. 

3. Consideration should be given to the possibility of regarding
 

ability to maintair, records as a measure of social performance.
 

4. Fieldworkers who are making observations for other purposes 

should also be alert to recording ll food intake. 

S. Researchers should consider the selective use of food histories,
 

including 'remote" history. 
Oustions concerning perception of 

past food intake ("0o you remember 4 time durinq your Cpest 

pregnancy] fyour childhood] when you didn't have enough to 

eat?4) may be significant indicators of past conditions even 

when they cannot be otherwise verifled. 

6. 	 When setting uP the schedule of food intake m"$urawent care 

aist be taken to enure that the ritjqe of variation In intake 

is represented In each sampling week so that no sample bias 

Intersects with calendric cycles. 



Attaohnment 
PROTOCOL.FOR1 FOODf INTAKE LaN 

This protocol is to be tested for feanibilty and practicahi]lty 

in EgyPts Kenya, and Mexico. Basically, this food intake method will 

entail eight consecutive days of interviews, observations, and 

This eighLmeasures, with interviews providing the bulk of the work. 


44Y period wiil be repeated once per month In target houaeholds except that
 

iteom starrud (*) occur only evry 3rd month. The work it delineated
 

below, in chronolog;Wal order by day.
 

1. 	Interview the load female:
 

*a) Take the beginning food inventory of all the family's food
 

in store from her. 

That is, does she plan tob) 	Obtain her food plan for the week, 


buy more food this week, what, about how much of it. What
 

does she plan to prepare?
 

c) 	Do a health questionnaire which is retrospective for one week. 

Ask If anyone in the household has been sick in the paeL weak, 

what was wrong, what the non-food Intake (m.g. medicine) wao 

durin this period ' o4or x. 

d) fi.-In a 24-hour food Intake for thv lead fowle, staring with 

(my 1. up to the ti m of the intorview.the first intake for 

Record interview ti . 

4) login a 24-hour food intake for one preschool child, for the 

same interval as th leoad foal* (first intake of day I to 

Interview time).
 

2. 	 Observe food proparation tachniques for th. next meal(s). Record 

ttm recipts of food pr4parod inclAIdlnn estimated q"otiraies of 

1irqdtqnt*, m4itan 44 miny oft rh.on ais to*ifl froau ttw lead 

tista?. ,Ao wtll lie tho prkqp4r-r in fos't c~w-eio Uoing 4hu Itiu 



ingredients for any food being propard4 wh1ite interviewer is present.
 

Day 2
 

1. 	Interview the load female:
 

a) Completo the 24-hour intake for the 10d fOMale from timo
 

of Day 1 I:terview to last Day 1 Intake#
 

b) Complete the 24-hour intake for the preschool child Jn the same
 

m4nner.
 

c) Do a health query from her for the past 24 hours for the housa

hold (for U,4ea% fx.) of nyone is Ill. bogin subroutine (still
 
to be dovolopld),
 

.d) List food added to Inventory In the'past day, Hati-ng purchases
 

&ifts, gathered food, and bartered foods.
 

"d) 
List food subtracted from Inventory. listing gifts. conwiumpLion
 

by guests. (Also list non-food items similarly teowved for soc-ocon fx.?)
 

2. 	Observe fN prapirnt iona for tha next =cal(s), again obtflanini as many 

wehigt or estimate qUtantit1o* wherever possible. 

3. 	Rflegt a 24-hour food Intake on the lead mole. 
The load female can
 

report on f{oo4s ho serv.'4d him and paick*d for hia,work lunch. Ite
 

tAn roport on AdJt lonal intakeo. Start Intake from tho first Day 2
 

JnAoto 	 time of tho Wtorvv. 

4. 	login a 24-hour intake on one schoot child, fron first Day 2 intake 

to time of interview. Tfw ltiid forale can report on foods she serv4e 

the child and picked for chool conriouptton. The child can report 

). terurf in lateovttll 

a) Intorvi . tho lAt m4,o. Copplvet Cho 04y 24-hour ntak, on 

Nj, 	 I h-;t AJVit fi.~ CIflt"lk' t* 4o41,Itk 



nay 2on the child, obtatntnlf any out-ofihesno n1take alno. 

c) 	 Distribute 24-hour food Intake diary forms to all persons 

eiht years old or older, except the lead male and load female. 

Instruct them that they will do their own food intake for day 

3, and how to do it, 

1. 	Interview the lead females 

*a) List food added to inventory tn the past day. 

'b) Lit food 'subn'acced ,.netoy:nhpard. 

c) 	Obtain health query Information from her (for die4s fx.) 

2. 	 Observe food preparations for the next meals(s), obtaining recipes for 

foods prepared includint estimates of quantities of ingredientsi weigh 

and no4oure ingredients used while prevent. 

3. 	Weight and measure subjects as required by dutrttional .twtuo 4n reprod4c

4. 	 Instruet all parsons who received tho 24-hour food intake diary torm 

to ava thta to the lead fvmle whon they are finished recording Day 

I intakes. Check on proreass. 

1. 	 Interview the lead female: 

*a) List food added to inventory In the past day. 

*b) List food subtracted fron inventory In thw past day. 

c) Obtain h*31th query Lnforaation fro 1wr (for t14, f4.) 

d) Collont all 24-hour fot intake diary form frog her. and 

vrz thpir af*-.Arry *r~4 corjbtow* vith lior andi *nfy othoro. 

offlr 41 tf.iu.41t , i,.4a.rvs 1 



f) 	 Bein the socond 24-hour intake record on tha prochool child, 

from time of first 04y 4 intake to time of interview. 

2. Obsorve food preparation for the next moal(a), obtaining the food
 

recipes and recording quantities as before.
 

1. 	 Interview the load feale: 

a) Complete the second 24-hour Intake on the load f mle, from time 

of last interview to last Day 4 Intake. 

b) Complete the second 24-hour food intake on the preschool, child, 

from time of last Interview'to last Day 4 Intake. 

c) Obtain health query information from her (for 4;ioesu fx.) 

4d) List food added to inventory in the past day. 

*d) Litu food *ubtractd fron Inventory fi the past day. 

2. 	 Observe food proparattono for the next meal(s), obcaining the recipes 

and recordin: quAntities as before. 

3. 	 IWtn the socoad 24-hour food Int4ko on the load nul-v. Tho lead f* l* 

can report on foods she servod him and packol for his work lunch. He 

€un report on Additionit tntakvs. StArt Intake from tho first 04y 3 

intake to tt", of the Intervftv. 

4. 	 I.;in the s3cond 21,-tur food int4ko on the school child, from the 

first 	 Iy $ Intake to tw.tie of the tnteryit,. The. load fom~lo can 

repport on foods she parkd for schoal enournLion or servad tho child. 

lTh 	 child can report additonatl Intakes. 

.	 R~tqrn in 141to evoning| 

0) ZI#riettstlio. W Ale. C44 10to th# 244V-lour (04,ta4d 

-I--At 



c) 	Diatributo cho -econd 24-hour food intaks diary torms to 4l 

persons eight year* old and older, except the lead male and 

lead female. Instruct thou they will be taking their own food 

intakl information down, and show the* how to do It for Day 6. 

1. 	Interviev lead femalet
 

*a) Obtain the list of food added to inventory in the past day.
 

*b) Obtain the list of food subtracted from inventory in the past day.
 

.nf
) -Obtain -health,query __ d nfrom her...or. deue x.... 

2. Observe food preparations for the next meal(s), obtain recipes, and 

record quantities as before. 

3. 	Check on progress of 24-hr records.
 

1. 	Interview the 1l4 femalet 

*a) List food added to inventory in the past day.
 

'b) List food subtracttA from inventory in tho p~ot day.
 

c) Obtain health query information from her tftr t,,,e x.j 

d) Collct all 24-hour food inta o diary form fron her, and 

verify heir accuracy and conpletonesa with her and 4nr others 

present at the tim of the visit. 

2. Observe food preparation for the next seal(s), obtain recipes, and 

record quantities as before. 

3. 	 If there Is a pregnant lead (male, beiIn the third :4-hoor food intake 

record for Day 7# timed as previously establiohed Indoing the other 

4. 	vot, tog' rocir ttso 4,eltic .At-tivittoo Of tho Pow"III 1044 IVIW1e t " 

S. 	 If tlihr'- t a bfv4ist-fIl ctilto Itn howhA)4!, ",ri 4 Zl-Ihii Al 

Ijtii!, fr #Y r7 0t the 01t14. If 44iJW r!il,,*N t 

http:her...or


plin, do pro- and post-fodhi" veightng of Infant; othorwiso vetsh 

supplemental foods only. 

1. 	 Interview lead females 

a) Ccpleto food added list for Inventory jIn tho past day. 

*b) Complete food subtracted from Inventory In the past day. 

*c) Take a final food Inventory of all the family's food In store 

from 	her.
 

8)..	Coapl-e (i- tre la prqnan- lod fempal) -the t rd1 24-hour 

intake on the pregnant toad femalo for tay 7. 

2. 	 Copplote th 4.'-hour food intake on the breow-Ned child (if there is 

owe) 	 for Nay 7. 



Report of the Technical Advisory Group (TAG) on Osease
 

New Orleans, April 20, 1982
 
RECEIVED JUN 1 1982 

Members present: 

Prof. Nimrod SWibo, Univ. of Nairobi School of Medicine (Kenya Project)

Or. Ranjtt Chandra, Momorial University School of Medicine (Mexico Project)
 
Or. Nita (Field Coordinator, Mexico Project)
Or. Charlotte Neumann, UCLA School of Public Health/Medicine (Kenya Project)
 
Chairperson of TAG 

Or. Ronald Watson ([yqPt Project) 

ThethettheTAGpurpose on disease set forth a corrtsto set of measuremnt 

and uithodologies for the evaluation of the effects of mild moderate energy 

deficits (marginal malnutrition) on Immunologic function and clinical morbid

ity from prevalent Infections ano parasltic diseases. It is also understood 

tat 4isaSe 1%an important intervening variaole for all all of the dependent 

dAd indempndent vartablos studied. Th ro needs to be 4 clear documentation in 

ordvr to inerprot 411 asp4cts of the study. This is particylarly true for 

toqnitiv* function, work performance and octivitj, and food Intake. 

1. left"# Fljnct 1qr4 

Coli iV4iatd fmoiw"lty, hor4l 1mtn"Ity and iocrotory lwwiunty sill a 

iwnO. Thore is iniversal 4greeont by the taroo projects and otll doCu.

'wutad In tho literature that tol, adiated immua function Is-fost affected 

*1 nutrion')u dfickency, particularly protein 4d energ~ alnurition. 

$cretory iauft"ty is pormips les sensitive nd1 %"oral #i*"IV is Vie least 

smeiitlvo to ai4nls in protein w]wrgy nutritional StetyS. The TAO aomibrs 

oltried to 'ncldq tstlS that *Ore uinimlly invasive, required relatively svll 

*uits 'f 4-i0ooI end 40104t#4 tool tests 400 CNlI4 boo *00n in labor~tvot~ 

44 osch of v4 $%Olt 4*St4i#5. 



Cell mediated immunity (CMI)
 

In selecting specific tests an Important preliminary step Is to determine 

which immunizations and which naturally occurring diseases are present Inthe 

study populatior so that tests for T-cell functions can be structured to hive 

greater speci ft city* 

Basically for the core measurements examinatior if tonsillar size intra. 

denial skin tests for -delaydCtf@i yesiiiiiy total lymphoye 

counts and percent ind number of T lyumhocyte will be relied upon. 

Tonsillar size
 

Grading of size by physical inspection will te done. In protein 

energy malnutrition It his been observed by seversl ,orkers that tonsillar 

size in preschool children Is reduced propor'ionately to the degree of sever. 

Ity of protein energy Wlnutrition. Tonsillar size can be jraded on clinical 

examination. The grading of tonsillar size Is as follows: 

0 trace or no tonsillar tissue swen. 

It tonsils clearly visible but do not extend beyond fauciul arch. 

2* tonsils enlarged beyond the arch but not beyond the soldpoint oetween 

the Arch and the uvula. 

I* tonsils extend beyond the aidline between the arch and uvula. 

oromlly tonsillar tissue should be seen In children of all ages. Th 

omjority of children ages 2.6 years have between 2* and 3, tonsillar tissue 

visibl tt 

.S±t±ment. flashlighlt, tongue blades. 



Z- Cutaneous delayed hypersensitivity: lntradermal skin testing will be
 

carried out with a variety of antigens, depending on munizations received 

(SCG, tetanus), plus ubiquitous antigens. The antigens to be considered are
 

tetanus PhYto hemaglutinin (PHA), Streptodornase, Streptokinase (0SSK), 

Candida, PP0, Shick test (ifOPT given).
 

Method
 

These antigens will be injected Intradermally and O.S * saline con

trol will be used. The skin test will be read within 48.7 hours. A test 

will be called positive if the Induration is greater than 3 ml compared to the 

control test or I S o diameter. The maximum diameter of Indurstion will be 

measured. 

Antigens and Sopplies: I al tuberculin syringes and 26 guage needles, alcohol 

Swabs' PHA 2 ugm; SK 100 U-SO2S; PPO STU; Nonil4; Schick test, tetanus 

toxoid. 

.oswnts, 

1. Skin testing is not to be done In acutely II subjects or In those 

ano have Just received measle vaccine within the previoub week. How. 

ever, skin toots may be applied at the exact time that measles lemun. 

iation is given, 

11. If a child Is found not to have received appropriate limnizations 

for agp, skin tests will be done and the child imunized after read. 

i19 of t e tests at 44 to 12 hours. preant , oen, If unmunlhed 

for tetanus will likewlse bW |1~n1104.
 



iii. 	The number of skin tests may be reduced depending on cooperation of 

the study population. 

3. Total lymphocyte count. This can most easily be done by obtaining
 

total white cell count either by standard white cell count procedures mnually
 

or by Coulter counter, ifavailable, A differential count isthen done on a
 

drfgqt stained-blopod smear and percent lymphocytes enumerated. 

Total lymphocy* count • white cell count X percent lymphocytes. 

Lympopenta is 2000 lymphocytes per 3 or less. 

-

4. 	 Percent and number of T-lymphocytes T-cell) - This is determined by 

the ability of T-cells to form rosettes with sheep erythrocytes (E.rosettes),
 

Blood 	drawing requirements are 3 ml of whole blood drawn into heparinized 

tubes. (See appon"0 1). 

For greater spocificity, antigen-coated red cells, e.g., with tetanus or 

WAsles ran be included. 

Lymphocyte separation will have to be cArried out In a irmnology labora

tory at j center. For 4xaople. In iatico City. University of Nairobi , the 

Ndval Laboratory. NAWtU at Cairo. The blood oust be kept cool (not frozen) 

but not stored longer than three howrs before lymphoctes are separated. 

there are metnods of freezing saples In the fidld using liquid nitrogen. 

These 	are expensive but worth considering. 

S. 	 Optional Tests - (mtnods not included) 

a) An optional test for Infants under 2 years of age Is aen's 

essay for thymic hormone .hich correlaites with percent T.cells. It as been 

found that th"Ic hormoe Is r0eced Inprotein energy 4ailnutrition. Extreme. 

y small jluantitis of serue (less thin 0.2 al) are required. The serve can
 

e frozen i1-ditely at ad These
6ZOC kept Indefinitely before anlysis. 



assays would have to be done inthe USA or Canada at this time. The advantage 

of this assay is that iteliminates the need for separation of lymphocytes and 

doing tests for T-cell rosette formation and requires very little blood. 

b) Lymphocyte stimulation (invitro) using specific antigens 

(measles$ etc.). 

c) Terminal deoxynucleot idyl transferase (TdT) In buff~y coit 

1euoc~tes(Abbott to, Ktts) 

1) Studies of cortical steriod and prostagl4ndin levels. 

Equipment 

Refridget

-70 deep 

aed centri fuge 

freeze 

binocular 

bunsen burners 

micro

-

scope 

self contafrvd 

-20* deep 

Incubator 

Water 44th 

freeze 

(37') 

rIdioactive waste 

scntillator :ounur tobta) 

(if in vitro lysph

cone) 

disposal 

ocyte stimulation Is 

1Tmue cultiro now4 

roto rack 

oven 370 

autoc lav* 

epply 
Fres" sheep orytinro",95e. 



Humoral Immunity (B-cell function),
 

In numerous studies, B-cell numbers and functions have been found to be 

variably or not at all affected even In severe protein energy malnutrition. 

However, there may be disturbances in immunoglobulin production, 

Quantitative imunoglobultns (QIG) 

IgA, 11M, IgG, will o measured by single radial immunodiffusion (see 

Appendi x). 

1gE will ue measured by radiolmunoassay (PRIST). 

'jE may be under T-cel control and high levels have been seen tn protein 

4norg malnutrition. Also hih 1,)E levels are indicative of allergy and para= 

41t00Sm and would of usefI to study. Blecause of the great expense of the IgE 

t -,,, 0111 1 s arvpl aill *0 done. 

-RoActive Protein (CAP) - an acuto phase rtectant Is a good ind titor of 

InfvcWion, particuirly acterial. This requires 0.Z 1 sers jsing a rapid 

plate iet"0o or redial 1Vaftodtffusion, 

oalqnnt Co¢nn tS 

Cowoltwt C, a factor I levels ire extrweel sonSitive to protein 

energy malnJtrittio. These are easily measured along with the QIG's by single 

ira~il !im,,jot ff IS ., 

sor" Proteins
 

Tratfnferr1u, 41lAin dand pr.4!oPA.in 4r# 4)ooa indices of protein nutrition 

1(4 atll 1l14 be *evjrq4 ty single Pritl Ismsnodiffision along itn , fac. 

tor I 14 91. 

http:pr.4!oPA.in


Secretory Antibody Production
 

Several studies nave documented decreased secretory antibody levels in 

mild moderate PE.. Tears, saline and breastsilk are all readily available 

biologic substances and obtained in a noninvasive way. Single radial diffu

sion or enzyme-linked Imnunosorbent assay (ELISA) may be used to measure 

levels. Methods must be strictly standardized. 

Tears Secretory 1gA and gO will be measured. Tears are collected by 

placing a very sall piece of sterile gauze In the eye. This is placed in a 

sterile test tube. The tears are pressed out and frozen for future analysis, 

S4,1va, tie subject is requested to Spit* into a sterile tub* containing 

Woi41m ozide is 4 econtaminant of the saliva which Is heavily contaminated 

t-,i bactaria. Secretory 11A and 11Gre to be "asurd. 

3reastalk, To be mieasured will be secretory IgA and lgG. 30 *l samples
 

will be collected and Z a) aliquots taken for secretory imamnoglobulin 

wasrwonts. The romainder will bt frozen for future optional studies as 

WrlrinJ O each project. 

areast 14IC Cell Counts. PMN, tucropnages (cells ;er Oid) Oill be 

oeteruai led. 

Sanple Collection. For purposes of Imanologic studies it would be 

best to collect the milk at the b#,inning, midway, and at the end of the 

fodinj. Also 4t 72 noyrS, If possibl#, it olld be ideal to collect 

colostr. (3 al are needed). These collections should We coordinated with 

lactation Stdfie and sawples for imunology collected every two aonco-. 

'If too yoW"n, a Pipe0tt is 44$4 to obtain the saliva sample. 



Optional Breast Milk Studies
 

1. Samples can be obtained throughout the study ard frozen for determl

nations on 4 subsample of antibodies to commonly found Infections, e.go 

Rotovirus, E,Colt, respiratory syncitial vitrsos, tentanus, etc. 

2. Lysozyme levels.
 

.........Frequenc of.IunoliC ,S s: All s41.$ tSe4 C44frYiwral i.anIty.. 

and and secretory Imrnoglobultns wi1l be done starting with Six month old 

Infants and at six monthly Intervals thereafter. These studies will be done 

on a subsample qf 100 normal individuals and 100 with aild moderate malnu. 

trition representing all age jroups. 5rPstiilk samplo calloctions, if per

mftwtet, will start 4t 72 hours of age .eith 3 *l. of colastrunm and thou t two 

montoly in0trv41s synor,4nize witi tnt OreAstalk collection fir lig tion 

stts.
 

4torrtory e~q~r ent5: 

It is as md tf4t facm of :n host contries will nave basIc tImatmoloiY 

hor4triq, Ptriapi tb only Sji~a to 60one in tA Y's. or Canada oill 

ie soe of tfe optional Studios suOc ** %achOs assay for Thymic horiorq. 

Personnel reiui rvownts 

lond d rwing In the field. Physicom. nuves or Specially trAined stiff 

will be requlred to draw blood and perform stin teis. 

L.aborAtory wOrt: One laboratory technician witts hesmtolgical 1mcigrowW 

is nd04 #4o 40 OitI blo Coll counts and diff#rentrial counts. for I-Coll 

itudies 4N t oj1 loatn det#OdInatons, a suerVIS6 10molo09st, ? 

S#er or t chanlians and 4 laboratory asismit will o fequiroed 



9lalIty Control
 

Is Comon standards will be used by all Collaborating laboratories.
 

2, Common intisera batches will be used.
 

3. Samples will be exchanged among the different laboratories of the country 

projects; e.g., between the host Country and the Counterpart in the U.S. 

-and i I-the threet country. projects and with.a rafernce- laboratory. in the..... 

USA (e.g., of the USA institutions).
 

Set up laboratories in the Fall of 1982, Test blood and other sample 

procuremnt ad run %he analyses. 

.oorInltion 0 .fmftnolOgystudies with ther functional areas: Immunologic 

samples Shouli be drawn with blood siamples for nutrient status. Skin testing 

snoUl4 be none stm lt4neouslt. 

Evaluation of tonSillar size should be part of the physical *xAPI"a-

Altoutt it aill we ideal to have study subjects come Into 4 project 

office or clinic for lOOd drAing it lY htve to be done in tho homes, 

This will be determined in t1e pilot phase. 

Data Correlation 

Correlation of 1"t4 is to be dowi Nit" fOod Intake, nutritional status, 

morbidity, *ork Cepecitl. Particular nutrients of Interest would be protein, 

Ofnru t $siron, fIC, 1inc, pyridoxftle. 



11, rftbidit, Oata Collection 

It Is well documented that tno severity , dur4tion and number of Infec. 

tions are increased In severe protein energy malnutrition. The #bov@ will be 

examined In subjects with mild moderate food energy deficits compared to mor. 

tdlty in individuals of normal nutritional Intake and status, Also to be 

CnOstder l are accidents and Injuries which may nave some association with 

nutritional status 4n sense of Nell being. 

The most commonly found foru of morbidity globally Are: 

Respiratory Infection: upper and lower and otiti$ media 

0i4rrheA? diselse Including vomiting 

Lye Infection 

Skin nfection 

st~mtjtts 
fewer 

Cnillnood 4on4t4gious diseases# paorIculirly Modsles, pert .ssis 

Intestlinal pralitts 

The 4pproach, except for parasites And wl4ria, Is to Wi ne these enti

ties clearly In locally used terms and descriptions An then to site the 

Ji4gnO S# from recogniziabo cowponents .hIco 01ll1 e reported by field 

Sfj$ ? ttifying tho r4og9n4114e signs 4"d symptoms A 4dically 

*1uitfitdtnoidM) can rtonstruct thue diaoses from the items 

dentWi,4. rhes# s1ns 44a4 srrwtoI then bcome th CrierI4 for d4flOSIS. 



oil-


Method
 

The morbidity data will be Collected y recaIll of stAinardizeg signs and 

symptws obtainod by trained field staff using A structured precoded question

nairo. Also physical inspection on the day of questioning will also aid in 

the Identification of illness. The field staff will be trained to recognize
 

signs A4d symptoms listed on toe pro.coded structured quostionnalre, Verif1. 

cation by- anurse or pnysicla-rfli be a| -of-MsisriooIs or kyI eses (see ..... 
elow). The morbidity questionnaire and physical inspection can be Admin. 

Istored and syntnronazed with the monthly food Intake data collection. 

Oft zne daY if the hoe visit tne motner or otaer kaowl#4vAbl# adult -ill 

i t if jano q tne 'ousenol4 is si4 or as be sic on t#n day of the 

iltt *r4 for trv prtcowdng I d4y. If tne r**dent says there It ho 

illness this #|11 be rcor4d but there wil follow a quick systmatic probo 

to bo sure that tner is really Ao illness proseot, for *uMle, a cold or 

jilrra -,Uij not oe tons or# an illess. If there Is or ! en illness 

tnqn indetJn probsn of sleoctive prvco4d sinai dnd SsptOe for tne 4q of 

iitrs and for seven previous ays illl b# isted for. 

For #cn illOSs soYrc of tipos int Metdit!dh1 itaAnd :roat is dcu0 

Issist In toe .ijag"Ohis, at a given Mlless. If too Oe id Ma 4ee,I414 ~4 

by *tdfcalll qualified pmani the MCOMd 404ld 00 IreVteeed 

fo i"4tityls *Ito j current febril Milis;, ftilit of the idI#4+411 

It 400 #44 AMl to "nred 04% fir Oetioiotry (Wlot) *f4 (ONd lmtA*e. 

F*Wje f10sq% pi#n or oftn@l. bouu 0 tooq Olnj oitl be 100tifid. 



perationalDeft-ntons of MorbidIty 

Pilot Studies will be needed to define illness interms of locally recog

nlimble entities and tormso sign and symptoms. Translations will be from
 

English to the local language and back into English again to check for Ac

curacy of translation*
 

. Alompl .. -¢ockI I st-4f to b fromof a-4 s4ads (.to pri.coded) -And 

ohich diagnoses will be sude Is In the appendix. 

Illness Catemorlis and Definitions 

GeneriI* 
F#VoT - ) 1000 using a disposable skin tnerumoter or oral thermometer 

cr4 JP7T or TAB or other |ImuntsatI ons jNvn ithin 48 hours.
 

E4vm - slling of fico or .wtromities,
 

CollAlitis - WN.* oeo$ qratnqQtus aros
 

:Vttip - Supoerficialo ooing An C4JSt#4 lesions
 

Oyodra - boIls$ Abco5s. d4ep Infctions
 

41 *rdry row 1pdt4 

Pe~ls fivpri odjt4r ittsftu. Wthingara4 wists * o1#, 

atfwf$o "nortd t frhIt an UY of 1"Wflt@!VIof W' 




Viral Exantham 

Rash with fever 

Other 

Insect bites, allergies. etc. 

Ucars * punched out areas
 

Seborrhea
 

Other
 

Conjunctivltis diffuse redness and/or eye discharge
 

[¥lys i nfe:|on
 

Stye
 

Oryness, cloudiness of eye
 

ppeiratof pr 

Co'oon cold - nasal discharge, cough with no respiratory distress, 

sneezingt little or no fever. 

liutp ReSpirItorn - sounds inInfection Group hoarseness, nosy crowlike 

inspiriton, suprasternal retractions (sucking In ovtr supersternal 

notch). 

.Tonsil lOftpanatis - red pharynx euclate, fever, enlarged cervical 

Itits - pin, disCharge, sually fever 



Lower Resgiratory
 

Cough with breathing difficulty
 

Wheezing
 

Pneumonia - usually febrile, rapid respirations > 3U minutes, loreo 

respirations, grunting, breathing with nostrils flaring, retractions 

(sucking tn of ribs) 

Gastrointestinal 

Diarrhea and/or vomitting 

Stools Change In usual quantity and corsistencyo 

3 .lery stools/24 hours or blood and mucous mixed in stool. 

severe - dehydration present (sunken oyes and fontanelle ) 10 stools per 

Sore or red tongi*
 

StOmit's - olisters. ulcers on gass, lips, tongue, roof of "oU.taolsie
 

Communil Diseas141s
 

esles - fever, cough, red fore eyes, persistenct cough, photophbi, 

tore mouth, syroaLricil confluent risrs. 

Pertussis - eye hemporhagts, piroaqu of coughing followed bj whoops or 

voi"ttng, thick sticky mucous
 

J1u2MIo . yelloio eyes, aars urine, large livr (hepatitis or malaria)
 

.ob.reulo~si = persistent, productive gough. jhil Stic t1* * ,*4 -j.
 

1roistfed Infant may ave lo0se Itools 3.4 tios per day. 



Accidents
 

Trauma
 

Burns
 

Other (Describe)
 

Some projects may oish to study certain deieases ingreater detail, e.g., 

the selection of certain common tracer conditions such as diarrheal disease, 

due to Rotovirus or acute respiratory infection due to Respiratory Syncitlal 

Virus both of ohich are readily iantifible. 

The relation between energy Intake and severity and duration of Illness will 

be analyzed.
 

:*Ments 

Protocols for norbidity wil to constructed as shown InAppendix. Dura. 

tion of eac Sijp And SyMptoo will be noted by checking off the appropriate 

Jay. Change in eating nabits, e.g. anorexia withholding or addition of 

particular foods, water, other fluids aill b recorded. Source and type of 

medical care and treatment obtained will be recorded. 

Illaess will be reported As illness episoes per tOO Individuals and otin 

duration by Oifferent levels of food intake and nutritional status. 

Frequecy of Aeasurements
 

A reca1t of Illnos on to 4ay of thne visit plus t#e procooing seven days 

will 0e carried out an each "ouSevold for ill Cnildrof and the load fale and 



female, once a month. This could possibly be carried by the field workers*
 

who will be in the homes doing quantitative food intake measures as they will
 

be present in the house for 8 days - once a month. This illness recall could
 

be obtained in day one and then the field worker would have the opportunity to
 

moniter illness present over the next seven days.
 

Physical examination
 

This will be confined to the nutritional status examination described in
 

TAG or nutrition4i status - plus additional items for the disease TAG. These
 

I tems include blood pressure in adults, -li ver and -spleen enlargement .in- all... 

individuals, tonsillar size in children, plus items in the morbidity check
 

list in appendix. Frequency will be 2 times a year in children under 2 years 

and in pregnant women. In others, frequency of physical examination will be
 

onc.,, year. 

Parasites
 

Preliminary survey: Identification of most common intestinal parasites
 

will be carried out by examination of stools for ova and parasites or urine
 

for schistosomiasis. The individuals who are infected will be treated. It is
 

expected that hookworm and ascaois will be ubiquitous. This will be done
 

twice a year on a subsample. Initially 50 households will be done, and de

pending on the findings, the households will receive appropriate medica.
 

tions. Semiquantitative ova counts will be done.
 

Inmalarious areas, thick blood smears will be examined for malarial
 

parasites at the times of hemoglobin determinatlons or other blood drawings.
 

*rhis will depend on what else the food Intake person will have to observe 

e.g., activity - in which case there would he an overload observations. 



Quality control morbidity data
-

1. 	Local terminology and disease concepts must be determined by the ethno

graphic survey. The signs and symptoms and names of diseases must be
 

translated into the local language and retranslated into English to check
 

the accuracy of translation.
 

2. 	Field workers - data collection needs to be standardized and the field
 

staff will be rotated periodically to offset interviewer bias. Interview
 

reinterview bi-weekly by supervisory staff plus validation of illness by
 

the nurse or M.D. of serious illness and regular spotchecking of the field
 

worker and by the supervisor will be carried out.
 

Serious or key illnesses requiring nurse or M.D. validation are suspected
 

dehydration, pneumonia, tuberculosis, measles, pertussis, kwashiorkor,
 

marasmi, convulsions, meningitis or other life-threatening situations
 

(e.g., hemmorhage, fracture, unconsciousness).
 

A techique In the area of diarrheal disease, for example, is to request
 

the mother to save all stools per day on a young child for 2-3 (ays and
 

then have stools examined daily by a field worker and health personnel and
 

compare findings to mother's description of stools as to normality. This
 

could be done on a subsample.
 

Weekly meetings to discuss data collection problems plus monthly educa

tional sessions are essential. Feedback to the population about the findings
 

will help in reliability reporting. Specificity and sensitivity testing
 

should be carried out. For example, a check can be made of ont worker's
 

results versus the recall obtained by another worker on alternate days. The
 

supervisor can obtain independent measurements for the same time periods.
 

Aiso It is Important to assess the ability of parents and field workers to
 



identify certain physical signs, as they compare to physical examination by 

the physician, nurse or clinical officer. The final diagnosis of specific
 

illnesses based on the symptoms and sign elicited will be made by the physi

cian or nurse.
 

Mortality
 

If a death is reported the circumstances or terminal event prior to death
 

must be inquired into (e.g., convulsion, etc.). If medical care was sought or
 

If death occurred in a medical facility, the facility should be consulted for
 

further information. The morbidity questionnaire should also be adinistered
 

for the deceased individual in the hope of identifying the terminal illness.
 

Training
 

Concepts of disease, analysis of common diseases prevalent in a given
 

Study area, will be discussed. Abundant visual aids will be used. The staff
 

,vill be shown repeatedly, examples of all signs and syliptoms they will need to
 

recognize -- from patients inclinics, hospital wards, households. Training
 

wilt be on-going with monthly educational meetings. Role playing will oe used
 

in training and standardization of interviewing. Initial training should take
 

about one month.
 



6/~~~~2 ~~TABLE 	 I RCIE U 18 
TESTSOF IMMUNE FUNCTION 	 E IVOJN2198 

AREA TEST BIOLOGIC GENERAL AGE FREQUENCY COMMENT
$AMPLE METHOD GROUP
 

Cell-mediated Tonsillar None Physical Inspection 6 months Every 6
 
inwunlty (CMI) Size Grading of sIzo through months
 

($ja TAG, pg. 2) 10 yeirs
 

Total Blood (Capillary) 1te cell count (by From 6 Every 6 
Lymphocyte 0.2 ml hemocytometer or months months 
counts stained blood Coulter) 4 lmphocytes of age 

smear 	 by dIfferentlal count 
WO ct, x % Lymphs 

Cutaneous None Intradermal skin tests From 6 Every 6 The number of tests will
 
delayed PPD, Monilla, SKISO, months months be cut down to ) or 4
 
hypersensi- PHA, tetanus? Shick? of age depending on acceptablllt

tivity 
 of procedure.
 

j*-rosette formation
and no. of 3 ml, heparl-	 From 6 Every 6 Antigen-coated RIC will 
T-cells nized blood with fresh sheep months months be used to vive test
 

erythrocytes of age more specificity, eg.
 
.......... ............-................. .et ; ......
.	 meal!es, tetarnU , 


CMI 	 lymphocyte 3 ml. heparl- JPHA or measles or From 6

stimulation nized blood tetanus specific months
(optional) 	 mitogens of age
 

lo 0.2 mi Radoasy From 6 	 Cell can be dspc frozen
 
T & T (buffy 	10 at) months until future time of
 
(Optional) 	 of age analysis
 

Sach's Assay 0. ml serum I From 6 Every 6 sera can be frosen 
for thymic ' months months until future time of 
hormone of age analysis 
ioptional)
 

AREA TEST 11LOgiC 	 GENERAL AO FRQUENCY COMENT 
SAmPLE 	 METHOD GROUP
 

NumOr4l Quantitative Clotted blood Single radial 6 months Every 6
 
Immunity ImmunQgjlobutinS Immunodiffuslon and months
 

QIG1 1 (serum) older
 
,IAG,)_______ ,,_________ IgE
 

PRIST (rodieofmu- (Optoall)dupend.

its nOiSily) Ing on 6udget.
 

secretary Secretafry llalia401ll 	 radial 
 I onth$ EEvry (Cettonal)
 
Immune IA Toos ImmunodIffu$ion and months AiluIot of
Syste It $eas* opttk older brilast 011% to 

Cytel Aliqualt ISA techniue be frosenCet aunts 	 from 
 I for
 

(OsIIowl) Lyseayme 30 ml $&alo cell counts for 	 future antliod*
 

1. golf, rate
(Optional) 
 Vitus, #It.)
 

GReactlte 	 Clooted Oo- lffustoR "I Nftioeo 	 I mentAs Urer 

CPf1 	 mo In e ilates and months 

Strum a01 i 1oiml Sinle radial *"IoNS Iory 6 
ProS+I~e ___ ir-ealbumen ltitte4 lmmu o44ff+sion and	 Ilev4_ ___ l+me' I i r mL+: I 	 _________ ___.. ... 

e I 	 ter% 4 f 
assay* fatter I 	 luo,5fo 	 And *14% 1 

S 	 . . . . . . . ... . .
 



MfCIiIG , Carton~i rrij AO, HV,'L1t4ISn J1F tIIunovOcht ca l,ut11 ~no iiL r~,sin14! ra.'Iy it imulQurorus oti, t J *1I1dtuluIhll 1905b; 2 -41 
010i;h i43, 'nmete 51.. Cu~~o f procedures for IIed5utPwmit L t utatin
iii~il"and Sect vjuils . J, dI Cli I lwwul 19?7; Jv: 4r/-18, 

Softqdr, OPS, Ttr~ j I P! .1 A s -11i CromIit iIfxc~1uutkvcyte 4,!W r ttj , t T iipsf il itd 

'fll!I , S,Altibu geU NIt~ Atkins$oi't 
l'Q 

Ce y Ctwip lolleli III i) i. Flowbot.OF111" Ivfels ill te "vi and Nleonil te, SuppI . P!Iir'O 1,979; 64 -,/m,-786. 
1:yhran J2, Corr M'C, Fud.onbev HH1 The huma'n rosette- tormbnef roll i ., _ Ill [ k, I uf 
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(1 .:' oAPPENDIX 

LYMPHOCYTE SEPARATION 

Materials
 

Ficoll - Ficoll 400 Pharmacia Fine Chemicals 800 Centennial Avenue
 
Piscataway, New Jersey 08854
 

Hypaque - Winthrop Laboratories, Division of Sterling Drug, Inc. New York,
 
New York 10016
 

Ficoll-Hypaque - 10 parts 33.9% Hypaque (keep refrigerated)
 
24 parts 9% Ficoll (keep refrigerated) Specific gravity (of


Ficoll-Hypaque should be between 1.077 and 1.080 g/ml. Sterile
 
filter. Keep refrigerated.
 

Method
 

Mix blood from green-top tubes (heparinized) with an equal or larger volume
 
of normal sallne.* (To obtain maximum yield of lymphocytes, as when dealing
 
with small amounts of blood, use a 1.4 dilution of blood in saline.) Carefully
 
layer this mixture over a volume of Ficoll-Hypaque equal to approximately half
 
the volume of blood plus saline. Spin for 30 minutes at 300 g (at the interface).

Remove thin, cloudy layer (mononuclear cells) along with 1/4" of layer (Ficoll-

Hypaque) below the interface. Add a little Hanks and spin for 10 minutes at 450 g.
 
Take off supernatant. Wash pellet with Hanks, spinning for 10 minutes at 200 g.
 
Take off supernatant. Dilute pellet (cells) and count.
 

For background information see Scand. J. Clin. Lab. Invest. vol 21, Suppl 97,
 
1968.
 

*Transfer heparinized blood from tube with #18 needle into a 35 ml syringe
 

change needles.
 
Then swab saline container with alcohol pre sponges and resume required amount
 
of saline. Avoid getting RBC into saline.
 



Method: E-Rossette Method for T-cells
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Reproductive Function
 
(Additional information to follow after
 

decisions are made on the primary measurements)
 

I. Fertility Assessment
 

Research Question One: Does variation infood intake alter the
 

length of postpartum amenorrhea in lactating women?
 

Independent Variable Dependent Variables
 

a. Food Intke a. Onset of menses
 

b. Fall inurinary
 
estriol
 

c. Birth interval
 

Confounding Variables
 

a. Maternal nutritional status at conception, at deliv
ery and during lactation. 

height, weight, skinfolds, body circumferences
 

b. Infant feeding pattern. 

frequency, length of feeding
 

c. Milk Volume Output.
 

d. Infant supplemental foods.
 

e. Environmental conditions: maternal illness,
 
infant illness, climate, agricultural work.
 

Data Needed When Collected Resources Needed
 
al a- . i iaatam- .l.lI I I . [e I L-. l 

1. Food Intake Biweekly till end of Standardized Food Intake Pro
lactation/end of study cedure; see Food Intake TAG.
 

2. Onset of ensoi Biw00iy questionnaire Cilturally apropriate 

Questionu.s
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Data Needed When Collected Resources Needed 

3. Urinary estriol levels, Every 3 months Laboratory to perform
urinary estriol assay, 

24 hour collection from the 
mother durinq the test
weiqhing day. 

Urine jugs 

Ice chest 

Freezer for storage 

Dry Ice for shipping 

4. Birth Interval 
All women 18-45 years. Initial Interview 

Questionnaire with culturally 
appropriate questions. 

Ages of 11 live-born Well-trained, local inter
children. viewer. 

5Maternal Nutritional tIiheport See Nutritional Status TAG 

stas l Equipment: 

All women 18-45 years Every 3 months till Balance 
(Jei~it, height, skin- oregnant, then monthly 
folds and circumfer. 
ences. 

throughout pregnancy 
and lactation, Skinfold calipers 

Plastic flexible tapes 

6. Infant Feeding Pattern 

All infants oreast.fed 
fully or partially One day biweekly when 

Forms for recording data 
Well-trained hnme observers 

a. Number of feedings test weighing done. stop-watches 
daily 

b. Length (minutes) of 
each feeding. 

7. Milk Volume Output 

All lactating women. 
egtgf of infants Every 3 months Infant-balance 

before and after Well-trained home 41d 
Ow. feeding 
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Data Needed 
 When Collected 	 Resources Needed
 

8. 	Infant intake of
 
supplemental foods.
 

All 	infants breast-fed
fully or partially
a. 	What eaten 
 One 	day biweekly when 
 Forms for recording data
 

test weighing done.
 
b. 	How much We11-trained home observers 

c. 	When
 

9. Environmental Conditions 
a. Maternal I 1ness Forms with culturally appro

6. Infant Illness 
priate questions and for 
tallying heavy activity. 

c. Climate: Rainy/Dry Record biweekly when Well-trained home interviewer/ 
season assessing food intake. observer. 

d. Agricultural work 

Motner: Hours Watches 
worked in filds. 

Mother: Number of 
See Morbidity and Social 
Perfomance TAG's. 

minutes in neavy 
activity, i.e. on 
feet and lifting, 
scoop ng, digging,
carrying, etc. 

ResearchQuestion Two: Do chronic differences in food intake alter the age of
 
menarche? 

Independent Variable 
 Dependent Variables
 

a. Food Intake 
 a. Age of first menstrual
 
period 

b. 	Peak height and weight

velocity 

Confcunjinq Variables
 

a. 	 Eorly Uutrition Histoiry: Malnutrition leading to growth retarda
tion @edr1 in life; enarcne delayed 4ntil a critical ize 
4ciqvqd; thus age of tonartne ,ay be unrelated to currentnutri tionaml Itate. 

b. 	Activity patterns. 

c. 	 Body CorVO$itiOn 
30oy fat
 



Data Needed When Collected Resources Needed 

1. Food Intake 
a. All pre-pubertal andpuberal girls years 

of a gi yor 
of aye. 

b. All women between 
18 and 45 years. 

Biweekly Standardized procedure forweighed/measured intakes 
for 24 hour recalls. 

3ee Food Intake TAG. 

2. Age of first m.nstrual 
period. 

All women between 10 
and 45 years. 

Initial Interview 
Culturally appropriate
questions. 

3. Related issues 

a. Age when first 
married. 

b. Age when first 
pregnant. 

Initial Interview 
Culturally appropriate 
questions. 

I .. I -I 

4. Peak Heignt and weight 
velocity 
All pre.ubertal and 
ubertal girls 

Weiqht, Height
Aem Circumfeence 
Skinfolds 

Every 3 months. 

See Nutritional Assessment TAG. 

Balance 
Adult height board 

Skinfold calileri 
Plastic, flexible tape. 

S. Body Fat 

Skinfolds, weight Every 3 months. Sm as SooVe. 

6. E4rly Nutrition History 
All giils 9-18 years 

A. Hospitalizet before 
5 ears of age? 

. If SO, wny? 
to IfnOspital records 

4rq# *Val104 

Intal Iteviqestions. 
Culturally Aopronriate 

weight$ at tt tlc ji 

.. . . .... • . .. . i, I I 1 



II. Pregnancy Assessment
 

Research Question One: What are thi effects on the malnourished
 
woman of the additional nutritional stresses imposed by pregnancy?
 

Independent Variables Dependent Variables
 

a. Food Intake a. body composition (fat, LBM)
 

b. Stage of pregnancy b. weight gain
 

t. growth (ingrowing women)
 

d. activity patterns, energy
 
expenditure
 

f. Post-prandial thermic effect
 

g. Protein turnover
 

h. urinary ketones
 

i. postpartum weight
 

Confounding Variables
 

Parity
 

Age
 

Length of lactation
 
Illness, disease Optional Dependent VAriables
 
(?Sa4uses), voiting a. urinary striol
 

b. Pla a prolactin, HPL, growth
 
hormone, progesterone
 

Nata Needd When Collected Resources !eeded 

( cluing Preference, 3rd/month 
AV044"O4vomiting)avOidances, V F.|t 

IOuesion
~j$Q~~~of rvnsos 

-.fIto 



Data Needed When Collected 


3. Body Composition &Growth 

Wel ygit monthly 


Ci rcumferenc.s monthly 


-calf-'
 
.thigh , mid
 
am 9 1
 

Skinfolds monthly 


-triceps
 
-biceps
 
-costal
 

-supral 1lac
 

-subscaoular
 

Height monthly 


Urinary nitrogen At 3,6,9 months 

Urinary tetatinine
 

4. Activity/Energy F.Apend.
 

Heart rate monitors on 2-consecutive days/at 

women not in rctivity 3,6,7,5,9 months 

Study; not ci.Iibrated.
 

;j, CMR 

2/CoMsumption at rest 6. mnonths lostation 

fastinq, after resting 30' 


/. Postprandial t ermic effect, substudy only 

postorandial
K /o consumption 3,9 onths gestation 

7 Protop'Turnover
 

-Urinary 3 M' nostidine 6 and 9 months gestation 


0. Muscle 


.qriary creatinitne 3,6 atnd I months qestatioti 


Resources Needed
 

Scales
 

Tape measures
 

Calipers
 

Adult height board
 

Kjeldahls
 

4 heart rate monitors
 
3 technicians
 

reVpiro.a ter
 

O/W2 analvyers
 

(work capacity/equipment)
 

work capacity tqilpment
standard meal
 

no meat 3 d, .rior 24 hr,
 
urine %ample
 

nss 
?4-nOjj urine Iiamole 
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Data Needed When Collected 	 Resources Needed
 

9. Use of Fat Stores 

-Urinary ketones 	 3,6 and 9 month gestation spot urine sample; fasting am. 
-Fasting respiratory 6 and 9 month gestation respirometer
 

ratios 02 + CO2 analyzers
 

10. Metabolic Changes
 

Urinary astriol 3,6 and 9 month gestation 24-hour urine sample 
gamma counter 

A possible substudy! 

Plasma prolactin gamma counter 

Plasma HPL RIA 
--. P asma-growth-rt'..one -. .....

(plasma proesterone) 

Research Question Two: Are therq adaptations to energy deficit in the pregnant woman? 

Independent Variables 	 Dependent Variables
 

a, Food intake 	 a. Body composition
 

b. Sitagc of pregnancy 	 b. Activity, eneray expenditure 
c. BrIR/'Q 

d. Postprandial thermic effect 

Data needed, when collected, resources needed as inquestion one.
 

Research Question Three: 	 What are the effects of marginal malnutrition during oregnancy
 
on pregnancy outcome?
 

Independent Variables 	 Dependent Variables
 

a. Food intake 	 a. Weight of infant at 0-24 hr. and 3-5 d.
 

b. Body compostion 	 b. Height at 1-5 d.
 

c. Weight gain c. Skinfolds; biceps, triceps, subscapular,
 
mid-abdominal; 1-5 d.
 

d. Head, mid-arm, chest circumference 
1-5 d. 

e. Hemorrhage; abnormalities in labor
 
and delivery
 

Resources as per question 	I except Infant scales, Infantometer
 



Other research questions
 

Seasonal effects on the above dependent variables
 

Effect of repeated pregnancies
 

Effect of duration of lactation
 



III. Lactation Assessment
 

Research Question One: 	 What isthe effect of malnutrition on the
 
quantity of milk produced?
 

Independent Variables 	 Dependent Variables
 

a. Food Intake 	 a.Milk volume produced
 

b. Body composition and
 
anthropometry
 

Confounding Variables
 

Illness - mother and infant 
Infant.size 
Agricultural work 
Maternal activity/work 

Stage of lactation
 

Infant supplementary feeding
 
Maternal age, parity, birth internal
 

Contraceptive use
 

Data Needed When Collected Resources Needed 
Milk volume 4 wks postpartum Test-weighing for a 24-hr 

Every 3 months start-
ing at 3 months 

period.
Standardized electronic 

postpartum balance 
(K-Tron, Phoenix scale co.,
Glendale, AZ)
 

Research Question Two: 	 What isthe effect of malnutrition on the
 

qualit of milk produced? 

Independent and confounding variables - as inquestion one, 

Dependent variables: Total energy and total lipids
 

Data Needed 	 When Collected Resources Needed
 

Milk sample 	 At mid-day (between 1000 and Loyd-B-pump.

1400 hours), 1 1/2 to 3 hours Dry ice chest
 
after previous feeding, all
 
milk from the right breast Amber plastic sample storage

will be expressed. containers
 

Done at 4 wks.
 
postpartum and every 3 months

%turtinqat 3 months. 



Data Needed 	 When Collected 


Total Energy Content 


Total lipid content
 

hlodified Folch anc
 

creamatocit methods 


Research Question Three:
 

What is the effect of malnutrition on the infant feeding pattern?
 

See question one for independent and confounding variables.
 

Dependent variables: Length and frequency of infant feeding.
 

Data Needed 	 When Collected 


Resources Needed
 

Carr Bomb
 
calorimeter and by crea
matocrit.
 

(hemotocrit centrifuge

and reader)
 

hematocrit
 
centrifuge and teader;
 
drying oven, exhaust
 
hood, balance.
 

Resources Needed
 

Infant feeding frequency During test-weighing day. Home observer 
and length of each Forms to record date. 

feeding. 

Research Question Four: 	What are the effects of malnutrition on ,atterns of body composition
 
changes in the lactating mother and the infant?
 

Data Needed When Collected 	 Rescurces Needed
 

Maternal:
 

height Monthly See Nutritional
 
weight Assessment TAG.
 
ski nfolds
 
-triceps
 
-biceps
 
-costal
 
-suprailac
 
-Subscapular
 

Circumferences
 

-calf 
-thigh , mid 
-arm . 



Data Needed When Collected Resources Needed
 

Infant:
 

height
 
weight
 
skinfolds - same as
 
maternal
 

Circumferences:
 

head
 
chest
 

-calf
-thigh mid
 
.an , 
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Schedule of Measurements 
during one of the months when 

all measures will be made. 

Week I: Food Assessment Week 

DAYS 1 2 3 4 5 6 7 

Mother's Food 

Intake Assess. x x x 

Maternal Milk 

sampling 

A1 Blood and 
urine sampling 

x 

Ix 

Test weighing 

Infant feeding 
pattern 

24-hour urine 

x 

x 

x 

Week I: Energy Assessment Week 

Heart rate 

BMR x 

Anthropometry x 

Postprantial 
effect 

thermic 

I]3
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PEPOR OF THE AMrVITY TECHNICAL ADVISORY GROUP 

RISPONSIBILITY OF THE TAG 

The Activity TAG was dirocted to advise on "both work performnce and 

activity patterns of daily living." This mandate was interpreted as in

cluding two major areas of research. 

NMOR AREAS OF RESEARCH 

-PtwyclFitness (work capacity) 

Tests of physical fitness permit an appraisal of overall capacity :o 

wiuistand various levels of physical work. 1he most useful reflecti,r.o! 

tnis capacity isVO2max, which is a function of the maximal energy ou:pu: 
QL AU4:WuA-( 11"QlU AiUUAW14U1, wW oi cardidc output. VO2 subma W.11 -o 
,measuredinstead of V02maX in pregnant and lactating women, and the olderly. 

'hose meauuremunts will be made in a lafvratory. 

Physical Activity
 

"#'1ysicalactivity" testing will measure activities performed in a 

1'1lt h hti;Ln41j. aa.isuruiLU4 will ixLudku 

i) 	time-aotion studies on the male and foals heads of household, 

i) 	 daily txnrqy oxpondituro, darivod from coupling data f.rm time
nution studies with the energy cost of each activity. The latter 
will be derived from both energy costs per task estmated b/
roIsjirrAwy.r, anti cwulativc hoirt boats I=o task coupled to 
uxyyen uptakoAart boat masurements in previously calibrated 
sub]octs,
 

ii work intensity, measured by heart beats (02 uptako)/tire for ecn 

,v) productivity, or the results obtained in prouce as outcome o. 
WU-k,
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Physical Acti-AtX (cont.)
 

v) Qmry cP.nWoJ in specific acti.vites, including oblgator- com.
 
pared to discretionary (leisure) activities,
 

vI) eficiency of wor, measured as 
tim and energy used to perfo.m 
a task, and 

vii) task allocation anong mnibers of each household. 

'1it 	 ft.JUus 4And Autivity ionunt are relatWi in that fitness ro per

fnn work should bo rc (cctedin an incroasod work intcnsity, duration, pro

ductivity and efficiency, and a decreased tim Spent resting. However, if 
an individual is malnourished, his/her activity is likely to change in order 

to adapt to the energy deficit. Little is known about the adaptators 

w. WUC iw ALUn IIVl likalnut.Cition, and 4 major goal of this research 

witl 	W~ Lo LICJILJry Uxe v~iyu uivILcJI the ."LVO l*Iy~ical &..tiVity 4a 

moors aro affectod. 

. PHYSICAL FITNES 

02'1 ismrkedly reduced in Severe aalnutrition, but there is 
;4r4v~jlittleevidence that Mirgina M.lnutrit=c rasuzaoaz.produces 

ftcts on this parameter. Productivity in sugar CAn* cutters has bn 

otjw 1.0 t4--IAxWL 'n iiuLrj.Lw, ststub Uicuih It, influence on VojrAx, 
naiyht, and body OORPOiiti~Oii. The MJwwuu effort a weU-trained inA.vi-
al c~n sustain for an 8-hour ,ork.,W day is ono wih uses &bout 35.,40 

of 	 0L. fndvwduals with a loer VQOYx My work with less rtensiry 
(at i lower of Weojtx) or have a decreased ndurarw time ata given 

iwcrk load. M ich e-Ither, Of these Situations ccurs, in varginl~l 

.1 u SUb-#Ct4 is not known. kbt w11 be Asssied by i it

;~4~ 	 4=1vicivy data Ln this resarcb
 

TI-&,4 'rAl yr*W that tho "ut 4"IItlnIC~tog Of PrySLCt
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Rjort of th vctivity Techniclv i sLory Group 

oltZSS I VO,P= It is 4150 the one mast widely used, and thus thre or* 
cn which roat inforimt.on is available. It has boew nasurWe ucs4* 

ain 5-year-old cnuldren. E~vidence i.s attached that mglU;Lble ris Ls Ln
'%vov wih t4Uii pcocudure (AppndulU 1). *in the olderly, there is An ~ 

LN(46Xe ir v IlLrivuJ-sr I'll~iibll~jci (.#LwjuL I iii 3,000) *- iQri 

o nWcctA ovor 50 ycars of i~c nnd for prc'jnant wuan '0 suzomx cbut 

mints will roplaco teatinq at A0max Cm drawback~ to the suJ cwra# ar-
Proach is that a direct, extraplation frm~ ubmral to maximal nea't rates 
i.nvolvom =mti errr. The rlAtionahip bommen oxyqen uptaJM (or heL4=. 

-am lvr fu 4a zt luvar at; hiLghr lovWos of actiity. Hooveo the 

;.rrw &mnVlvU4 ui t.Wtat~ ~raplatn will not obwur@ trio 8inf~izz'co ot 

t-* datas Anrd affects of nutritionual status cn iA2ub= per so can also 

"'hi"%a 1ttla CIV.,n to ui~ntLat that evaluatiro flxn"-i co
.,:~ ~~t'ish akillo ow4. i~ra rulatiad to nuticnal jM166=s. 

lo Wi-4*fxt te 4W~ actorcuotV skil, r ~~ f 

Qft-o=v nusrtitP44m of -4txvvyj. 

I34 foUlnql& Is 4 bwxwf docrIPUc of seocted factors wn m.iy 

v$4#, 4imm4;o .1 r*AlMt mir day/ c~ d4~P 

~~a A 1 xrvu~~ WactVCA dal4wr 

I 
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RFOrt Of th ActJ~vity TOChniCa4. Advisgor,' Group 

Ct'XieOWxulwj facor Wh'Ih A1ugt Le takan i.nto considec~tion in thi it-4y 
"abl.;ual 4ct.LvitY W likely to depend heavily on t.he seasonality of crcp 
production in the throo projects. For omplog energjy deficits may be 

qratntintho pl~A.uuq swoaon due to a craitination of increnscd .crivi-

UW tV~~u Uixvu uZ~ootfw u LJWIJ n the harvest season, !it
ns xWn food inltake *Arc likoly tn Incmiauo cautt tntly. 

Inchronnw armia, blond volume tonds to rwnin relatively constant-, 
Wtth asmint of circulatingq haoglobin (HU) is reduced. HairlCbg*"cf 

.qV4 .Vwl tna Ca~siy at the bJoW to tnsport omygon. "Mo. ,n 

4/1;A)ml.".t roe.atumshap, botee H@eC ontration and 'VYUX approx..
wwt.s W*dALJity. The daw ar~e conflicting rogardi.rq t~sa lb l.ovt 4t ^!d-cr. 
,Uf"t p4tOat~i, Lu t app*=r
4

to be at 14 V1lO0 mL or wan hiq~-or. 
Zw hb "bw at ?Aflh xwmg4 boo~m fntionally 24mig dejo.n4s on, 

~ ~our.~~tyof actavityo and Li) the degree of physological adaptazn 
~~vti~uula"%Ai Uirui.~ t~ssuam Ar.I Ai 

u=rdaaw extatuc of oxygen frcn heycqlobujI). -At low acti.vi.t Uels 
k4- m~t-4wJly umxxJ". Li donuioA;. dutuos awg"A wi.1 n.ve 

ro.'4itivel llttl* effect, tut at high acivity vl.the affect will ba 

ILLa Ureforeo#umti4 that Ib is uasured in ai U~d%-*a tested 
4 ~.AC fi 4meLable that. it La umoasd in all1 ind~d4A, 

http:rogardi.rq


i 

iL~rW oC IQ ACt4viLy 'TcNhit:l AVvi~o1*y (;OU -5

"igarette smoking causes an acute elevat.ion in heart rate and oryge.-s 
consumption. Smoking should be prohibited for at least one hour )r*or to 
i.auninq i4lysical fitness. In addition, a consequence of chronic =1cinj 

.W dwvrwu~so J~ Q-Up~u~iLy QC 1AIilary UiSSUO tLO Qxract~ oxy.,jn, u~nd to 
docroaso VQ2nax and Vo2su "x. Habitual cigarette consunption should e
 

rc'cordod.
 

Altitude and Climate
 

Individuals who live at high altitudes have an increased concen ra
0(Ln o eirculatintj rod blood cells, 
and hiu.lsc: 1b and hitocr t v,.lua.
 
'd;i cardiovascula endurance, Vo2max and VO
2sub±nx valupw ae h.g..r
 
than when working -at sa level. These bwaf icia4 effects of alttuude
 
ro nIrcc re'orouncod at altitudes groatcr than 2,300 meters. 

The Mxico project will be c=nducted at an altitude of 2,600 meters, 
tdU) Kenyan project at 1,000 wetars and the egyptian project closer to sea 
lvol. ClAmatic differences ",ruy have a marked elffct on the intns.,ty a&-d 
duration of physical %ork, although a relatiely constant .nic-i.-Grcl4ute is 
,AL ,rA4- Ly appropriAvae clotunin ard housing. Aient taqwatures and
 
,,utIt 7y w4 t, irrvnrnt in tWic Umv pco'jcts, althcou Cit.ncs laau o

aunts w ll be mad. i controlled 
laboratory environmiants. 7hese dffe cus 
-v-,tocwLW jAALrng of data from the throe vitoii, but sow statistical 

. of those vriables will be possible. ,avert less, it is = ortant 

to"PLosur tau affect of malnutrijt, ' work capacity and afo rance ".n 
,.4frent anvi.rw~ats, 

in och of tho throo projocts, racial cr~eni' . a cr.,toi
 
~~ 4s!Qtic~n. lflOvit~bly, 
 theA racQS will be differtmt X"cn 11itas. 
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Variations in ace and sox should not influence measurements such as 

VO2n=, if these are corrected for anthropometric and differences and c4' 

composition. Careful records of race, body size and composition musr. be
 

maintained.
 

Alcohol
 

1Thoro isno consistant effect of alcohol on work capacity, but in 

Tnrqo dnosa, Fitncss is impaired. Whi]o few datn arc nvailablo, it ap

pears that energy wastage occurs as a result of alcohol consumption (due 

to stimulation of hepatic microsowal enzymes) and that WR is increased 

by 201 inalcoholics. Although not well-documented, alcohol consuiipion
 

c;, W uxi.- Lu afiut duritloti, uoriciuncy and intensity of activuI. thu ci 

t7y, and aven t*e types of activities pr..eormed (e.g., sleep vs. work). 

The jr4ssibility of excluding households which are heavy consumrs of 

alcohol should be discussed by the SCB and each of the TAGS. It is likely 

Uita clironic, luw consutmption of alcohol will occur in many of the .xican 

and Kenyan sub~eczs. Pecords of habitual intake should be recorded w.en 

possible, consumption prior to VOfax and VO2subax measureents should be 

prohAtod, td intakes during observation of activity profiles mst be 

Drugs 

An Aiotjuns, dcxodrina and Isoan incroaa cardiac output, cause 

vasconstriction, and increase blood pressure. Habitual use of marijuana 

and hashish can affoct oxerciae testing, and should be noted in subjects 

records when possible. 

Dimmse 

Any subject with cardiac, respiratory and musculo-skeletal disease 

-jr wno has fether Infindmies should be rejected for exercise test±ug. 
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Thu diSaw oie  danger while working on the treadmill and may ad-
Uliin4tlly " Z:CL "uCiViy profiles. Mentally retarded invidivuals do not 
make good candidates for exercise testing. 
C £co no 

AWuL WUO j t L.uuw W i ncrease encurance in prolonged exer
ui C C"dI.Lne does nit "UIect VO2Max.jrwik 

uLbL ,QI Quu: Liuns - Physical Fitness 

. Does marginal malnutrition decrease VO2 s Fitnessax? ax? 

score?
 

2. At what 4ju aro tUieso uCdcts sccn? 

3. At what age are they most pronounced?
 

4. Are the effects 4imnJlar in males and feiales? 

5. Hcw do pregnancy and lactation interact with the effects of malnutxi-

LiOn On VO2Submax . 
G. Ik-w do tho uffucts of erly un(.rnutrition (assessed by llw sta rs
 

and head circumference) affect fitness of the adult?
 
7. Is prosent nutritional status (weight/height, .imb circumforonces, 

skinfold thicknesses, body composition) more important in deternng 

V02max and VO2suJ'rw than early nutritional history? 
8. Mat is tho relationship botween fitness and the various paramaters 

measured in ta studies of physical activity? 

Data Neaded to sr th Q esons
 

Rs ti~ng heart rato 

i itvi 4-"rt. rate (20 iunutau after exercise) 

?AMINg aYstollc bloW Pressure 



i 
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Resting diastolic blood pressure 

Resting pulse pressure 

VO2 lmx/kg/min 
2subax/kg/min 

IA Ly 4ilixiui ill 

Physical fitnoss scoro (calcualted fron the above data, see Appendix 2) 

ivunal Uaw obtained during fitness testing; 

Resting mtabolic rate 

i) Questionnaire to assess 

~Coneral hea.lth, uineications (Appancdix 3) 

Iabitual consunption of alcohol, cigarettos, other drugs
(Appendix 3) 

Habitual activity (to be developed at each site; includes data 
on occupation, sports, transportation, leisure activities, rest 
and sleep) 

i) 	 General health and physical examinaticn, including test for 
parasites 

iii) Antnropomtric measurenmnts 

Age, 	 sex, physiological state, race 

Height 

Sk 	 tnml (biceps. LriccpA, subbonpulacu, umbilical [M). iliac 

4vW-uj)r "m 4ad had circuaferuncov
 

IV) Hwcmlobin
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V) Body composition
 

6y anthropometry, and if possible, underwater weighing or tozal 
body water. 

5Ux4y :u[usJ.iiu' 

Body composition measuraeents are essential since V02, VO2subami and 

VO2max are closely related to lean body Mass. The simplest approach to 

UJ.kLj.fLa L~uy kutipu;.LLiJon is to uw a prediction equation based on antrio

pcmetry. Itisassumed that the Nutritional Status TAG will decide on the 

L i/4on....L: oU./pn(s), Surr.ct a. (A' 3Cai, Nutx 34.1944-5., 19a1. 

caipred body fat estimates derived from anthropometry and total body 'Water", 

,ind found a reasonable correlation (r ,>0.8) between the two methods in 

uldly urnernourished adults.. However, as nutritional status deteriorated, 

U.u , A u L QiOrult tion e;oicient decreased, and it was not 

statistically significant. Itappeared that fat was lost from internal 

cl j4ts, rather Uan from subcutaneous deposits, as malnuriticn bc=a more 

severe. .herefore, the use of standard prediction equations in maLiourished 

,."iv.duza'. needs to be carefully checked. 

At .scesites it may be feasible to use under-water weighing to esti-mate 

tut vitw *~* JJ it. '1u thodology is availabV. to set up this procedure 
in fairly primitive environments. The Nutritional Status TAG and the SCB 

should 4ecido if underwatar weighing is a desirable core measurement. Con

cern was voiced that subjocts at swo sites (espcially in Egpt) my 

object to this procedure. 

An alternative approach is to measure total body water and e=a

cellular water using an oral dose of an antipyrine/thiocyanata "ccktail" 

( vuAj4Adix 4). A nnFiguo ofthisApdix4# tloralnc do" 



Report of the Activity Technical Mdvisory Group 

appears to give similar results anto i.v. injection, but this needs con

eiII J iii additional subjects. No food can be consumed for at least 2 

hours (preferably 8 hours) before the oral dose. This method may be unac

ceptible to human use criimittees, and should not be used in precjnnt or 

W4u.Q it idn"L desixable to hve u 90od body composition data f:-= 

proqr m t nd lacta.tion wai'.n, wo know oC no acccptable method othor than 

Anthrou rery for this group. 

vi) Concral proccxirc Cor Fitnoss tcsting 

L u%4.w. L.Wj wu1lj.n tAL 2.5 ip+h a&nd 6% gradLe for a 
ir-v oiinutx w-x-up i4riod. btsndiatoly rollowiny this warm-up p~od, 

Uc cnitl srzvd will Lo incronscd to 3.5 mph and tho olavation will 

L- icreased to a%grade. At two minute intervals following the wam-up
 

eriod, the elevation of the treadmill will be increased by two percent to 

.. ixiula elewar.o of 24% grade. The speed of the treadmill will remai 

at 3.5 ph !or 12 minutest at which tm the speed will be increased to 4 
- for the duraton of the test. Tho following is an outline of the afore-

Speed Elevation Segmnt time_o _(%_ graft) ,(rain) Total 

2.5 6 3 3 
3.5 8 2 5 
1.5 tO 2 7 
3.5 12 2 9
3.5 14 2 11
3.5 16 2 13 
3.5 18 2 
 is
 
4.0 20 
 2 17 
4.0 22 2 19 
4.0 24 2 21
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Both su Mwiml AW nVJXiM4l perforUnce will be detseuned durung th..s 
exerci protocol. Following the warm-up puiciod, respiratory gas swples 
will be collected during the last 30 seconds of each stage according :o 

tho procedures described previously. 

The justification for the previously described protocol is as follcws 

I. The protocol will be able to acccmdAte all subjects. 

2. The length of tim that a subject is on the treaml be os anImportant variable for canparisoin reasons. 

3. Tho protol provides for the measurament of both subxumal perfowmance, at either 80 or 10%elovation, and maxi=ml parfo==Ca
at the tam~tion of the test. 

Lwal uY.4ruui.NL nutabi~oc rate, anu ravp4.rat=I~ quotiftnt. 
=tI s*moutcI bo wvasurod on all subjocts prior to fitness tozt:.r. 

bu ects :ust be at least 2 hours postprandial, and (lyi:g d..,at res:t 

ora 30 =u~utcs. 

SJbeing a .mora difficult and ti@-conv irq.procedure, km;/* 

:-l "d .=.Os5ary in adults to be 'tested in the Activity stud and =4
ssampla of pregnant and lactating iwan with a range of nutr-iticrwAl 

s (sca TAG on roprduction). 

;cts must ba at least 2 hours postprxa l, ard have not ak.od 

ItL a IdruccvI,,x"c Umt,#A lust 0 tub~ivuwL tW ao~m ofWbe Ln tno 
1cwwzq jroupi. Data frcn pro-ado zucant uvllas 4r4 fanales c&A p

Zo X4.O~td if no stigi± ficant differencus are farnd b.tvireo thea sex qrvupS 
at,4a ave. Thus, a mallar "I*pl site (MQ + 30P) rdy be possIZIG ftllb 
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p i o- cd o u ct nt 8 , _ _ _ _ 

Age 

Pro-adolescent 6 - 9 60 M, 60 F 

Aweul . 12 - 15 60 M, 60 F 

MULL 21 - 50 00 M, 60 ' 
Eldorly 50 60 M, 60 F 
Pregnant 60 F 

Total N 600 

iwhvec Po5ublo, these subj ts Wxx" cd trom housonolds L 

%uIch Physical a.=vity is to be measured. ftr this reaon, criteria for 

aelocznq the households for activity orsntstsaare relevant for 

~~uC Of U@ fi£Jt:1ss toduml.xU36 to 

The AovO S4MPl sizes will allow to obtain normative data for each 

A~~AML£t is not Crecuid LhM* 4n 'Alternative approach miqht be to 

=4L-4 VCI.a sui" data aluy on thos Ui4viuals shn. 

U W vn rx= 10 W 12 s wcts cAn be coapltd eacn, day. As

s=-q 50 sub e-ts par wook, data fan all zsuboct s can be collected n 12 

mmA To same uudivsuals shoi&J4 be suxU~md again tacaIars the and of each 
saonal c -a., or at least twce per year. Ma ned for reptirq aavh 

"rsra. ts on all in addiucnal Yews is not elea. Houevsr, 

~~1nalA aton qrowanq chil~ren and on pregnant and lwauJatz '#=w 

:-fadMOIntaresto "s my a current wmaswe of fitness of suirocts iw4ar

~L 
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tQuality Control And Vraining of Personnel 

Thbwre Are 3 procedures which should be followed in greater or lesser
 

deroo to establish tho validity and repeatw3ility of the masurements.
 

i) Test -- retot. 

Groups (10) of (adult male) subjects should be tested twice, 

about a week apart, with average results of Test l/Test 2 = 1.00 : 0.05, 

(i.e. : 5%). This should be repeated about once/year after the rrathodoloTI 

has been established. 

it) Cai)rison with cstablished U.S. laboratory. 

Program personnel traveling between the site countries and the 

*.A-.A"IU LAt. h in tu 4:lUlU lW-d.OLO- 4n in an blished U.€ S 

.,i r'1tnr- in Uw, UniLd Stitzn, usinj Uev siano trcadni ll protcxol. T,-.Q 

tu' intar al betwen the tests should be as short as possible. 

111i) Intac-laboratoy comiparisons. 

Aain, personnel who have occasion to visit all 3 field 

iboratur.os stoiuld be tested in each to assure comparability of results 

obtained in the 3 site ccuntries. 

For the purpoe of general oversight of wrk capacity and physical 

-activityroasuronts in all 3 countries, it is suggested that the 

services of a consultant be obtained. This person must be experienced in 

wrk pesiology and in the set-up of laboratory facilities ider field cr

iti s. tMmy mUat be proparod to oversee the ostabliseiv t of as labor

osat the boeg inq of each pro*ct, and the on-site trainir of 

;*rawz*L. 'This will tzAko ratov 4 to 6 weks. Aftar this he/she nould 

vi~it o~ch 1W4ar avorl 6 nocnthu to mainta~in quality control. 

http:iboratur.os
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In addition, a scientist fron each country (Maxico, Egypt, Kenya) 

should spend about 3 nonths in an established laboratory in the United 

States for training in exercise-testing and energy expenditure measurze.tnrs. 

After this person becomes experienced in solving the problems of running 

UItU" WWII 1"W4' LwJ-, u cntuJ.LAnL's v can Le reduced and eventuallywu 

If these suqqestions are unacceptable (for reasons of logistics or 

cost), then a system nust be documented showing how the necessary expertise 

and quality control will be attained. 

Personnel 

A physician and 2 technicians are required to run each laborator-. 

Iceally, the physician should be the person to receive additional tra."ng 

Ine.ercise testIng, and to oversee the technicians and the daily opera-

Lion of the laboratory. When not engaged in the laboratory testing of 

f txss, this team should assist in the energy expenditure study. 

:n a ccaplex study such as this, a chauffeur-handy amn should be
 

mpioyed to take care of subject transportation, equipimnt maintenarce,
 

vanicle care, errand-running etc. These tasks are essential to the s=th 

running of an exercise-tsting program. 

1I. PHYSICAL Ac~IVIT 

The field research component of activity will evaluate the ways in 

wnIch eergy i expended n individuals with differing degrees of energy 

deficlt. Particular attention will be paid to the ways in wich energy is 

ccr-srvd in order for individwus to &Japt to low energy intakes. 
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'Ibe 	Pu~rses for Which En!er is Expended 

i) 	 Resting metabolism (RM); this represents a considerable proor-l.cn
 

of total daily energy expenditure and is approxcmately 1600 kcal/day
 

for a 65 kci iale, and 1300 kcal/day for -n55 kq female.
 

ii) 	 Physical activity; the energy requirement for activity depends on 

the intensity and duration of activity, and the muscle masses involved. 

A) 	 Ucwtiw ut Uiu y~ui,; Ms w.tcun t o only 30 kcal/day for children 

from 2 to 10 years of age, and 60 kcal/day in adolescents. With the 

possible exception of energy required for "catch-up" growth after 

illnhss, raguirai.nts for growki can be ignored as a significant :cr

ponent of daily energy expenditure. 

,,v; Prognanzi and lactation; in theory, these conditions require ,ncreased 

w 40 	kv"4/da&y Ar4 500 kca4/duays reaupecti.vely. 4'

practico, increments in intake of this magnitude are rarely arounterod, 

o cilly in malnourished women. A major goal of this researc. 

&s.ouldbe the identific.ion of factors which may reduce earergyl ax

=rdiL4uro in pre .uuicy and lactation. 

)it ;auaiIwJr, IM( awi4 Uwu tLykj..uw~M iaurauvn oJ. "ct.L ty ar e mostm 

portant factors in d ermining the total daily energy expwdture of an in-

Av ,Wual.I. Ltcd y wQt hanjos aro ralat valy unimportant coonents of 

dcily epnditura. 

4r 	 cj nL&uA 11 ... than, 	Lhoaia rftiramnts, ant A1lIv~ual 

adaptnrl ohe wrgy deficit by 

http:proor-l.cn
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i) a reduction in physical activity 

-,) " rudu uvn in oy weigh; ind/or jrvw4. stunting 

i~ti) an increased efficiency of energy utilization 

i) rcducMdjyicn) n ftivity 

This my result from a change in tho typo of tasks perforad, a de

creased intensity of performance, or a decreased duration of activij. Tnie 

relaive changes in thse factors will be assessed in this research. % .s 

unportant to note that the energy expended in wrk (obligator'y activx.,' 

.couns for only 30-40 of the total daily energy expenditure in a varsts 

'M&J~ VWIIU1U. Wiilu tLhoru u ~a uLcxWn currelati.on bar~ee 6,obCq7 

~'n~4in work jU~ ttl d.ay exponditurco, tho energy expende in 4'rx.s= 

6401scretr.jx) activities is substantial. There is some evidence that. a 

-= .is L. - i.vly during leisure periods, and an increase'n ;=e spent 

or s2.aepirqs 4ray be adaptive responses in tumw of energy We.cit. 
fo&~'rvi £m~y -alsohave 4dvarse consequewes on housaooc 

Zw,'i~-.W~ 4 inte ractions, nvstigato±Ardx~ and therefore should, be 

In humn populatoms, the correlation coeoficunt betwee body we;n. 

,-;, cinu,-ry tntake im (ufly0.2 - 0.5. nTus, .spically in the shox.t to., 

'ii rol iance can lw' put on tho wqo of body weitht an an indi..tor of 

onar(./ deficit. 

*rere is an Uncousin &wrenssthat uwnra-i=ivj&&al differerce I.

,;. -i-C Iiwr~r (.jJ vrrjflf utilizationl my wtin v~y data trcau prevuxois 

.tw4ies sr~~ft that £ 

http:6401scretr.jx
http:currelati.on
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a) i.ntake variou mxhitwe wi.dely than e*~pNdWture iAsbjcs*nae 

QC~;rtV Il1Jchnica AdisVoQ L~oxM17 

in similw work, 

0) intake and WcponditUre are not Well corrlAtd, 

C) ind~ividuals engaqed in similar workL how a nown coaffici.ant ooC vo~s. 

%ALLkl441"Q OjPy ijoJv4JXUL"Wu WW"M~L ~.t jU~~JfLyM~ 

WiyhI L. 

An U.nccas&W@icicy of energy ut1uatmon my o= i.p 

ad uidividuals. This may be d.onstrab" a" a dcraso patprAnd-.A2 

the~mc oftfact, 4thg evi3en for tkus i~s so far Li.mited. it i 

t~vaforo proposed that tho ovasuramunt, of pspcxial&.R, usi.-.q r. 

stanidard Aral containing at Imast 750 kc4, be imdo in a vaszp1 -.! %*111

rxxao mid -mlurihad indwvidw~so altnouh not as a "core" .7mmare

'42he off.caoncy of perfocming sat tasks should also be measured ;. 
~ and aacnotrtad subj.cts partomnq cntolled tasks. 

Cm way of achu*vi~q thu wwld ba to cooare the oxyg qxurAko oa!.es 

produ~ce equvalent work loads lkq.nikq body weight). 2* w all- n mal

mtirmu uiwjuals,sould be mtctsd for height sm=c difference u% 

Mi~t affect the ef fitwle of tradmill walkurq. 

Mn 44Q&LdnOJ #Ajp4nJ is to CflIA"C UIO oWcygcn Aoapind tr'4 

t .&AA~ iiftj to prom~n' " P"t t.aJ, o..j. imv~.nt; of a sot nriT~r of 
o4*octs to mnotnr lcc,itin (va~les)* or wwopun a find are of flomr 

-1w Amve aCimvatu*" tl Ak-C) have alo Wm inu rproad = ow 

t4' g 14 U1 PI4"r wdtura &totoflr MT,00 UIti kM nd 

http:patprAnd-.A2
mailto:U.nccas&W@icicy
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to allow a state of balance to be detected in the sam individual. n.dei, 

it is Lwl~y that neithex energy intake nor energy e'I'xndture can ie 

.wasured with an accuracy less than 200 kcal/day. Given these I ita

tions of veasurant, accuracy, in addition to the possibility of charges 

,n the motnh1r Afticincy nF onorjy lh it unlikol1'7 thnt,aizntinn, in , _ 

w.ll dotoct shor-tom variations in the ne balnance of an4nd.. ua.. 

In"refort, Ws should not be a prknary goal of this reseach, but dc.,s 

wt detract from the oal of nasuring the effects of var.iatzcns, e,.A.. 

tntke on work rfozrnca and activy. 

~ ~L1McAW - 1'htujiu AvtivLLY/ 

1. Wiat is the Average daily energy expenditure in various nutrizoa. 

~~kUQ~ aftvut the tuJwh 4Apnt in vari.ous tasks? 01-1 

obligatory or disacreti.onary ativities? 

;*.;*~ -ajntitu doroaso t off iflcy wt 4iich tasks are ;tr 

f-r.od .xreasod t=* or decreased intensity of effort?) 

iil An "aptva strategy 400nsciois or wxn5CLOs) do AriAr.-~.v*d 

V14vidalsconsamv .wrgy by 

~I1 *U)" les strwaiously (W.xnizq less enwcw? per task) 

b) po*omiq f~ne ssentiaVO tasks 

c) f4~GpO of f tasks 

441 t iniJ mbmw Ur wnIALflSJ durin'j L~. Pocfomirco 

ialbwia MWd rmtucinq social r~ciption
 

f) sfam4~rq cre =a at leisure or in rest
 



~l) oiniji prc4Li4t~y 

I.W.w 	 is PhYM~aJa activity affcted, in. t.he range of nutritional stat;es, 

by; 

c) 	 househ'o,. mi ositon aind risourLces 

M"L 	"Cu UIQ JA~iv "n flyi.vr cwnucuncea of the' nut.rilon

relae changes in activi.ty? 

7. Aro Any of cho cobirvuI ch~nyou resuJ.Uinq few7* smunutri.tiona ZL"UQs? 

3. 	Item prodLued as the result of work (producti.vity) 
4. 	 :Mw~ fr=~ pnysic.3 fitness. tasting9 (aget sao anthropcretx,o 

p:t-yoo.cal state, ribo body Cc05J.si.0f, Vomo 03.-.x 
5. 	 Data from athnovaphic study of household. 

A. 	 r.:LJ qra*!Iic- phase 

In ardor to sclact tho 60 hoachIolds, to to usod for tno CJ'AlyEsl 

0; 	jysical actuvity, it in necessay to have pri.or cnowlake of i 
-0 9arap1s~c foaturass 

be~tiI 10~464-.41o ill UA 4AUIPUIfLLis ..S&LActICU CUitiMusentiAl to the household (water supply, nwk~et, lands sccl 
s 1141nr efxtgwitic~ ntC co~mnity tiOcdra, typical bmuk

414 stX'ctura, flcaIsao.%. owpou~Ltions trxJ15nrtatcn. 

Lc m.stic organizti,1, mousehold dovojop~nnW~ c/cle, scial 

C 

http:Cc05J.si.0f
http:activi.ty
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organization of production (sequence of household tasks, alicca
tion of tasks, role of individual family rembrs, usual tasks, 
and active and passive leisure activities), survival strategies 
of households, strategies for coping with illness.
 

c) 	 local standards of performance:
 

Thcso -r necessary to ascertain local standards of appropri
nte tine allocation, efficiency, value of work and socinl activ-
Atius, wcuptabie productive and emotional styles, attitudes 
towards the work of various household members (including
children, pregnant and lactating women, the elderly). 

d) 	 scasonal variaLions:
 

'The effect of seasonality on production, consumption, work 
and 	leisure activities, types of food consumed, task alloca
tion.
 

From 	these background data it is necessary to define;
 

,) 	 the iiu.st iportant tasks to be observed and evaluated in tez-,s
 

of tine, intensity of perforuance and attitude,
 

b) 	 the most siqnificant dimensions of the household which affoct 

aMivitLvti related to nutriunt intake, child care, production, 

etc. (e.g. household resources, number and age of children, 

presencu oi older family men~Lrs, presence of pregnant or 

lactating women). 

C) the Mst nIortant days of the week and soasons to study, 

I) 4.uWW-11d 4jL-,I.IWH* wC PW.wuLav.-u (v.9., JLu LL ac*p~abIQ to 

work loss in timas of food shortage, after days of intense 

,140Iivity, ,ljr.rni for af't r iillgivat or pr'kjnomny, atc.? Is thu 

cultural norm to strive for norvit/ conservation or for the 

highest productivity and intensity of effort?) 

u) L.WUInLly uAA "pLjve stratayium tor copin with.4jultiL 

fcud 	ashurta.ocu 

Personnel reqUirod 

IUW 	 4i*u LUx W4Aova 4a~a it. wLil rauius 
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1. 	 A senior social scientist responsible for designing and coordinat

ing this phase of the research, and for providing data to the 

leader of the physical activity team. 

2. 	 Onu truined nle and one trained femnale assistant so that both 

tinlo ,uVI lrmnlo ncLiviLius c;.' ba turvcrcfl. 

Much of this information can be obtained byj an ethnographic descrip

tion of the commnity, and fcm interviews with cmiunity leaders and key 

informants. Data on the occupations of family members, household c-osi.

....on d houi d rescs will al dy be avaale fta the prel "anayr. 

tstudy undcrtaken for tho scl.ction of households. 

k3. Task observations. 

iLWA 4JC4AI.I 4 L W "nsw tLhe rese~rchUkA Uxu ii.uL valiid w1ay 

quastions was to obsorve focal household members for day-lorq pericds. 

It was eoalized, howvor, that such an approach may be impossible or m:.t

od in sore of the s .s by insufficient funds or by subjects' nonacceptarce 

of repeatad day-long observations. 

The key individualu, and those on whon data can be obtained most 

IA44y aCU UVu IUIU W11K IUUU IMKId QL hOUSqrid. US2I4Cti.VJt,1A5 Of AC

=EVanyiny other household mebrs, including young children, will be 

4.rvcd in as much detail as possible; the roomandations of the TAG an 

Crnition, should bo crnsidered in this context. 

The data to be collecte during day-lnq observation periods will 

undoubtedly be of use to the substudies on aocial clWrn=, reproductmn, 

dcisoasa and cognitive developmnt. Such obumations also provide an 

oxcallnt. opportunity to obtain akiucnal data on fccd intake, eating 

patterns, socAL interactions# conity involvaxmnt, child-feeding 
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pL'act~es, hou~ehdld conaiination, nether-infant interaction, etc. Thus, 

whle costly and invasivo, they will provide data of fundanental in

portance to all aspects of the project. The SCB should plan to obtain 

as much data as possible during these periods, without over-taxing or 

uwiL wavUI Uiui44 u vC UWuLAWu vw~r ur Le household nu

Act.ivities during the first study day will include 

'4 explnnation of the study and what will be required of the parti

cipants, 

Q) %iipl observation of tasks duriny most of the day, to gain 

ita4hJA'/ wLU i u hwub-/dI, 

,I.11' 14,i1 4I1 lbit.',i L r,|.L Ig iL"ur fuL itilu auJ LILIIo hu~i~d Lj 

household (by work capacity team). BMR if possible at this tine.
 

'he cbservers will enter the house as soon as possible the next 

:2.Arngfl. Qucstions sahould be asked aLeut the ti re of ratirmen the 

,rovtous niqht (verified when possible by asking about radio progra:n.s, 

Qu.) and the typo and duration of activities which have already occur

rcd tlut dy. ioart ratu mnmitors will be attached to the male and 

M"'le head of household. Tey will be carefully instructed to ca.rry on 

wwi Uu.&r nu l tslWWw, to leave for Wiattvur location they wish, and 

to do whatevar business is racossar. Males will be followed by a male 

~soivor . !xulus by ,4 feaifn observer. 

All activities ill be entered on tha tura-ffotin form (Appendix 6). 

Ths #onmwill includo space for a brief description of the activity, the 
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exact time it was started (to the nearest 0.5 minutes), the estimted 

wvitjht oF Wds or chilcron carried, and Wio nature of the terrain. Su

jects will be followed constantly, except when they have to attend to 
14rsonal needs when tine allocations will be approximated. Prior criteria 

W tKL to cudew 	 Ull 4juL huw UuLJviL.iu which ocur 'suitaineously.
 

1Tu ubt~wrvuL- will ruuin in tu houschu.ld 
 for as long as possible ir 
tho end of tho day. It my bo possible to use just the feale observer 

at this time. If unobserved, activities in the evening should be 

questionned on the following morning. The monitors should be removed a; 
he latest possible time each day, either by the observor or the subcc-. 

AildiLiuiik&I lwi will U-- kupL Lur Ail wU,r itutw~rs ro the
 
Iy 3c|fi ubscrvar. When 
 these mcibors aro visible, their activities can 

lso I' rrcrd'rI, althnuqh this will prr. ihly he rono IcsS procisoly since 

-Attention must remain focussed on the heads of the household. When the 
aarixxs are abson, questions should be asked about the way in which the.. 

t. 	 was spent. T"e purpose of this semu-quantitatve data will ze to 

obtain information on task allocation axnr.g household nmmbers, t -e ac.'V

ties oe children, etc. 

R.cords rust; be kept of othar events which might affect activ~t-. 

For example, pregnanc/, lactation, illness or recovery fr m illness, r

z'jt. stronuous or leiuroly activities, household or community celoera

t ons, interventions fran outside the household. 

irodc-tivity will be recorded in teams of relevant items produced as 

Ux result of work, e.g. uight, of grains ground, nmver of tortillas 

nuea, mount of crop harvusted, etc. Ox*n uptake should be related to 

tn* quantity prcduced and the timo taken. 

http:houschu.ld
http:UuLJviL.iu


i<w.tL L tUiw AvL'.VILy T \uIll~l 4%V-VJ&uY Wuud 

C. 	 11car~t rtbu monitor'in2, 

Lukart rate has boon shown to correlate directly with oxyen cor.

sumption (energy expenditure) over the range of usual activities. It 1here

foro 	provides a relAtively non-invasivo mothod of mcasurlng, i) total doil" 

v.wtjLy tXIA Wi4LLuI~, J..L) Liu uivry~y ux~xU l1 V~.QULcU WksJ. Mus Im.-

JAWL' Uly, tiJr tUm LAurLjUk uE tis stu dy, nonitors will allow dotor.ra 

tion of the kintonsitywith which a task is.-orfomiod. Tntansity can o1 

be quantitatively assessed by an observer. 

Tvaro are varying opinions about the validity of the heart rate ro,

4,, rnf, iny Lnvc jatorMevi 'NwL d a 900d aarx- t'%i e,.u11m) .

i.,l ;LW ca Iku~jr. ri~ Ua&i~a un thos~e deri.ved by resp=
flct ty/. Otbw rk~ IuAw- Cond tho orror Lo txo un4iobly lar~je. 

w1 ,,,ircmi that Vbia rntentia2y vl, ioi nthod ihould be explorcfl furthor 

Lr. tne preft study. 

7r4 disadvantages of the heart rate monitor .mTthodincludo: 

0 t:,t -vn- lwari.tj of heart rato and wja consnt:.c. a" c 

Jr high activity lewels. Ther* is a disgreirnt about %.* 
ct-ftf points for lUwAurity, but it apoas that heart rates 

uiukirestunito axy/c(n consumption am%4=rated less trhfn rOut 

80 beatsALnut (during sloop, and pmsibly during sitting). 

Joart rato civorestuatas oxygon consumpticn Utm ntrgy outpuNt 

.s vary high, but this rouiros unually dewanin activities. 

In thu pruwnt studty, it woul be psble to re t heart rates 

Abo~ve and below the datermined range of linearity, aw4 to sun

asututo ardtrV1/ v~uas cbtaimlr. by rftpurcvrtzy. 

it) 	 4 roqrosson 1,ir.*of hoart met *auw~nt owiy~e cmnwuon "gust 

to obtatne for vach Individual to be stuied. This C&n be W 

http:lwari.tj
http:dotor.ra
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on Day 1 of activity testing. The subject will porform tasks o!
 

increasing intensity, nd oxygen consumption will be measured
 

with a respirometer at each heart rate level. The tasks per

fonid during calibration should represent a range of typical
 

activit Cs.
 

iii) 	aloctrod4 cn bacon dotachod, so the observer mast i.nteozm

tently chock their adherence. Ocassionally, the skin becoras 

irritated 	under the electrodes.
 

iv) 	 other factors,, such as alcohol consumrption,, smokingad n 
viruvntal suass, decrease the slope of the regression Lo.t 

hoart rato and oxygen cons mptn. However, these factors do 
JuK~ro~ab4 Qxy'ji cnusumiption to *=w extant, whi~ch will (,o un
,1",1(, 	 i'l.. ih li(A ut.AI. *Iliuuv Ux.i UUUhUt UN. lx;.au10|.-*iU 


rate monitor is anticipated to overosti te the effects of rjee 

factors on nergy axpnditure by a small amount, weeas the % 

of energy values derived by respiramtry will urosr.ree the. 

effects. Rtem observed, mahking, h I and.

creased emo t ionality must be recorded, so that it may be pos.ble 

Us. %a~.~aA L lut UasuL vLLu. J'cui auuJA*A4,I Okadi "IAJy,.
 

Consideration should also be given to the usefulness of obtaining day

&utwroart rate data without Prior Calibration to oxyg owXU#ption, n 

tJn .dxfW=c~ of dmscrvors. in tkhi situation, values could be sot for t.o 

boats por minute asaoclated with various activity levels (sedent=ar 

'W- act.ve), and an evaluw .unmade of the effect of nutritima status 

on 	tjw xv t of tiro sWt A.t each level. Mins approach mL tbe mrti

1"1 aaulfr studyuvi the onturf amprla of pcwurnnt ed lacttuq wj.~Li 
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provido u (u1 in(ormat.on about how the tim was spent. 

O. 	 Rt.usp~ruuLcy. 

until1 the dovolopmant of heart rate monitos, respiz=.,,/ was 

UQ ,.t.J ituthod of weturinq entirgy expndituro an the enerc/ cost 

oe various tasks. in th.n study, ita value in perceived as followst 

W 	 u# chw against the heart rate method 

4,) 	 to obtain values for oxygen consugption below and above the 

linar portion of the heam rate raession cuve 

. i... values for the qn* costs of various activities can be ob-

v.)U&C days. meabuCwtJsm can toprior to UAorvat otn '1Mase 

indo I.y tho MIysicul ftUn s Laboratory prsonnol dur :ng For.cds 

wxm uoratwr wita Amc rAt Loinij pirfovd. 

n,;*v dvantaqes of using resparotm*y as tj-.h sole =thod of Cbta=

in,, QTA.*odturv would wIud: 

11 tth eLOpiroato cannlfot be wor for mre~r than short periocds t,! 

t1ft. C~nSequently, it is necassary to deriv an wistad 

avai4ge@ value for the druirgy cost of each taAk or more Iua* 

Iv/, rurcateI)(uJm of taas ranko by intensity. %hilo044r:.

oned tochnicians can detect u*in an activity is being performod 

"t its 'usual' ntnsity, in this study it is essential to be 

able 	to qWantIf/ the intensity with which a taskis perfofod in 

dfurun nutriticAu l tatum, at diffrent tins during the day, 

during intarftrence frca other distrctiso~ and3 at different 

Lt.'u L4Atuas Ui.. tjutlawLii tmAJ =I)aticn of each task, Ptt

oVwrj 	fru oach taikt lso of intalrost. 

http:in(ormat.on
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i) 	 due to the "Hawthorne Effct", the intensity wit which tss 

are performed are likely to be higher during the relauve',, 

short periods of time that a subject is attached to a resp-i-

omater, than they are when the task is performed in the pre

sancu of nornul household distrnctions, or for longer rwl.cs 

of tine. 

Sub ects will be the male and female heads of household in 60 house

ui~1,Thcsc iMflscholLds Mhould ccnt.-4Ln ai rvvio of rnut~ritional s3ti,,~ 

nuitin indiv.duals whose physical activity has been assessed. n addl

ti.n to Selection on the basis of nutritional status, it is important to 

o , 414" tli,, | " l li '4 * II | * .J4' * I ( [,'L 4JLJ J 'f|I .II 	 JL|ft..4 .A. ll. iLJJ4 41C4Jla .,.G l. v .. 

t;- major activities of the household, household structure, resources ffo, 
,61 proixation and 4cquisition, transfport-ation, etc. 

It & ould be noted that 4=60 was selected without 3uffic~er.: &.A t: 

,XA~Qthe ad~equacy of this saMple S±20. The TAG is presently at- t--
Lo acquir data on th variability of energ expenditure frn prOvIous 

'.Lk1JU ,a M Pr~tIAth LLW u)VoIVUiIj fluLCILmlI, hL4,qvor, the ran~u oC 
ntritnal status had typically boon wider than will be the case n this 

+ .4y. An acdtional ma or Considoration must be the number of pursonnel 

avLjLable to purfonn this research in each projoct. 

:L j itwuure on ibu iuit c to purnt juawas

munt cot~ 
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i) the typical activity profiles during the usual activity cycle, 

i.e. 	weekly? The necessary frequency will depend on the intra

individual variability in activity. Weekends must be Lncluded in 

the suiplincj process. 

11) 	 111o '--Qi~iiw ij1jAivL vit 11uLV1Lu1W iiL b MUa~ IAViV4&t.y. lW&-L 

will doioid on the nutber of swauons Wr year. 

tf tit sucjtm.1 UiaL th4 poriud of obsurvatiun be 3 days, but tJ , 

quanti.ative data be obtained during only the last 2 days of this per. d, 

Me value of using consecutive days includes: 

I) calibrati curves obtained during Day I can be used during lo 

u k 2 L4t J 

;, 	 In~ruaead aml.arity with household, and with observer 

.*,) ai.ity to chuck on previous evening activities if not cser,*ed 

Iv) r ducos nunier of occasions per year when household is enteMr 

v .;;a~lit w follow the longitudinal eff'ucts of illnes 

vL ulAI-Xi to follow the effects of hoavy work days on tro i .:s 

type and duration of activity on the subsequent day. 

t observer ts required per subjoct day of observation, or 2 ob

-,&VUXb WAJ1"otwSU.b4)JJ hu wm~a aouravec should be "signed to the same~ 

i" y hi s Or Uix- dlurautnn of tho study, Lu minimizo thU unfamilirity 

of th1 household with the obsrver, and of the observer with the household. 

In S ccmunitles, local personnel will bo mt raiadly accepted ty the 

sublects, wtwreas Ln others (e.g. ax±1), houpholds pre er observes to 
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be porsons from outside of the coninunity. 

An approxmration of the number of personnel is as follows; 

Assuming that each household is neasured twice during each of 3 seasons, 

and that each observation period is 3 days, and allowing 1 day for checking 

and coding of data, then 1 miale and I cnamle obsorver spend 24 days p r 

year on each household. Assuming 240 working days per observer per year, 

they can collect data on 10 households. To cover 60 households, 6 male 
and 6 eemale cbserwvrs per year will be required. 

These personnel should have at least a secondary school education,
 
n4ve a nigh notivation, possess the ability to be unobtAsive, 
 be s3es-.

tvo to thc ncods o1 thu household, and ba able to rocord on code sieat 

xnd perfoin simple addition. Training will includo the her rate Mon.:r 

uess and calibrations, ability to classify tasks, use of code Sneets, 

." r-nowledge of additional observations required. Threfore, both a work 

inysioloqy technician and an anthropologist, should be involved in the 

.- a3hing process. 

is also roccmmrnded tnat a team leader b identiied. ,s '4uld 
-- an addAitional position, with the responsibility of cooiAtr.ag and5 

' ;;dulinq activitis, tallyinq and checking cod* shoots, coding h* rt raze 

4-V I (forwardod separately) 

The a4uQPnt list should bo approved by the SC as sn as possible, 

s~nce the p rchasinq and transportation of equipint is iAkely to take 

several nnths. The field testing of mthodoloies cannot Uk place ntil 

oqrn Ma arr~amd at the field site. 

http:cooiAtr.ag
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3UDGL'I 

'114S bucI4JOL i6 tnL.atiVo; 

vU±pnwt for laboratory testing of fitness, $31,000 
ir .ondiLfonrs,etc, as required for lab 

Equipmnt for field (includes 14 Sio-Log 18,000 
heart rate nionitors at $900 each. Cheaper 
systems may be available and are being
checked). 

t~cM~nel: 

1 physician 1-2 years 
2 Lab technicians 1-2 years 

4 mnthsI senior anthropologist 
2 assistants 4 months 

L IIUIU Lu=dor 2-3 years 
12 assistanta 2-3 years 
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APPEWIX I
 
JU,'IPICVION FOR M1ASURING VO2 MAX
 

The direct measurement of V02 max is the standard for th
 
ad4osmrent of physical fitness and work.nq capacity and was accept
qd by the internat.onal 8ooogical Proqamme (I P) as the int@na
zional reference standard of cardio-respiratory fitness ). The
 
procedure is quite sa e when adequate precautions are observedi
 

) Modicadl oxamindtnon of subjoct with oxclusion of A1 w: n 
cardiac or hypetensve disease or arrythmias, restrictive or obstr.;c
tve respiratory dioamos, and any musculo-skolotal dsoase or defeco 
which would endanger the subjects* safety while performing on tne 
orgome ter. 

. ontnuQia. ruqordinq of an aduquato procordial ZCG wtri
 
orPt.culAr attention to S-T seqment chanqes which m.ght sw*na. ',-


Ii Adaquatv. personnel- prosant.. tat least 14 during the 
W
tQ 1ct the necessary data and to aid the subject in tn n'

i ,r toopr§soc of pnyaic~an and the nootd for a datibr,1144t " 
t~o 44U0Cdtorl during the toot. onl the basis that subjects I.Iorn 
k~ ttt nortut. [*riv~t~v#4 of .ocitlsu dusarva the same Protctionf 

S~oma quo~tion exists about coronary-prone middI.*-aq~d sub;
to v~ this risk (where the danger of vantricular ,

.Iard r i~c drr~t is 4bout I in 3000 and drops to Abouov 

.;ore ; jvokn o o din pregnant woman reoa o 

Aprox;mat1y undernour,.she 
444i;4 n!Z~lrr A-16 years of age) in Cali, Colombia dur:,nq 

tiv%-o a 150 normal and 

: it -.vora years withou: untoward incidents. The one *xcep
wv- iA . ijcr-nc in 4-4 sublacta of exerie- nuel 

.~. ~ ~t4 u poo,41bilit' of thue.e went undatcod in 
%n Prol i*nAy medical nitory. Their ocourrence is a uignal for 
iA-qtiiio 'o@sat&on of tie test wth subsequent rapid recovery. 

--;; rAson, %-o k~eep handy one,of the nebuiLdaec in current us* 
U~rof as p3tironts. 

.y"rJ*, 1174# pp, 22-46. 
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APPMIX 2 
CALAMTUMS OF PHIYSICAL F71N SCORCJ 

1. Wt. (kq) 

2. Resting diaatolic blood pressure: 

.3. 14utin pulbu4 pJCuk55Lrat___________ 

4. Sub=ia. pAlse rate: (Stage III):_ 

5. ?. 3A -body- Wt;," (kg) 	 _ _ _ _ _ _ _ _ _ _ 

6. Sukimrx. minute volum ventilaticn/g 
1"i L~ wL. (Stqu~ 111): _________ 

7. '2 ml/ q loan body wt: .........
 

-1.13 	 (94) 

4.3J8 14) ,,
 

2.50 (06) " 

".,i.Q2 tiT) - _________ 

z36 (#2) __ _ _ _ _ _ _ _ 

~ ~"Jt

PW/3 . 90V(ctnst co 
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APPENDIX 3 
HEALTH QUESTIONNAIRE 

Nanm; Date: 	 _ 

_IQe" 	 Sex: M F 

A. 	 CGLR'AL IUNIUII 

'du. say your health l.a1. 	W you EW. lent; Avurage -. Por 

2. 	 When did a doctor last examina you? 

3. 	 In the past few years, have you had 
headaches often? (at least one every Yes
few days). If yes, indicate: 4ld - -

No 
Svere 

4. 	 Do you have trouble "catchiny you
brmoiV" when working Ia( or unnnj? Yuu - No 

5. 	 Are you scmotim~s awakened because 
tjA 4CW.Lhisiv W-ar.cu.ltiu~ Ye No 

'.'w vu 
ever exp.rieawed any chest pains?
(If no, onit qvestions 7-10). Yes No 

6. 	 III LhV j (. yCus, h1 y4AI 

7. 	 IZf yes, did this pain Lnclude 
Ughtnoss in the chest? y 	 - NO 

8. 	 If yes, indicate the location of the
 
chest pai.n:
 
Front Back R. Side L. Si"e 
4iddlo .. Amt t. Anui Lowor Jaw 

9. 	 Does the pain usually remain In one
 
place? 
 Ye No 

W.. 	 Mmo does tho pain, occur:i
 
Only during exercise At anytim . W upset
 

Li. 	 UO you have reason to belinve you may
hava hear trouble? Ys NO 

12. 	 Do You have ar illnsses w Ihould 
be awoar of? (e.g. athmo, plopy

hart dimsee d&k~tosr missing or

damaged pant of bodyo anuiat etc.) Y* NO__ 
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ApjAndix 3
 
Health Questionnaire (cont.)
 

13. If yes, please fill in the following table where appropriate; 

taken
Natrs of illness/disabilitv Medication (if any) Dosage -2rday 

I. 0You drink alcoholic b-w at+ YeN 

2. 

3. 

present tire?

z. s, osw often do you dzuru pr
,*i.cle). 

':. mxh do you usually drink eth* 

wek 

day? 

1, 2, 

_________ 

3, 4, 5# to 7 

C. AMK= 

hai~ve you aWer mmokd ciqazoet7 

2. 00 you oak* oaxetes at. the 
pre-snt tire? 

3. If yes about how mwly cigretespe day? 

1,. It y no IOW wrke, ho rany 
did YOU PMfVLUly Make par day?____ 

5. Do ^o MoAh*often? or for a 
L" ~m 

you 

Yes 

Yes______ 

NO 
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APPENDIX 4 

XTRACELULAR , WATER'LUID AND TOAL BODY 

CWCMAIL PREPARATIONj
 

11jC 04U. 100 9 Uz uocXktail: 

Freso Poyal 7.4
 
(soft dritnk)
 
Sugar 20.0 g
 

MLiyeL.,nu 3. , ,
 
Thiocyanate .75 g
 
H20 to 100.0 g
 

1'repare sugared-Fres-sco'--- and -s'-epara tely 'w-'-i-h -antipyri"ne0 "andIya 
I ~~y.ei.s~. IICIIIJ qu.4intLLC indii&L4 Lo 100 tj with rrcsco AP-yul. 

VLViA~ ''' rQP AN'ALYS IS: 

i M LJ,qcan, , St.utwlJ 25 jsj/ut1 (2.5 n%) 

2) H2SO4 0.77 N (reagewt quality)
 

3) NawN0.1.
 
4) Zhioc,/anato Stwndard 30 wg/ml (3 aq%)
 
5) 04 OJ'03 3 FG(N03)3'9H20 (M 4404.00) 8 g 

M4:3 1.12 N 27.9 ml 

H20 to 50 ml.
 

This roagont is LIGHT SNSrrTVE: 
Avoid dayliyht. 

6) TCA 7.5% 

AL=MTMV CCOC.-AXL StMO~'Ls: 
Thiowanat Dilute I ml of Cocktail 100 ml H20 
Ad.ij,#yLAJw ULL.t.u I ,u O1 QA.ktag ' 250 ML 1i2 0 
TUke I mL of o:xAtail dilution:w plus 2 9d,of TC aJM got.prom.,'-frou 
filtrato (P) for tichyarte and antipytini procee in the "m 
i4IJA& u w*tUl b~iiVlu. 
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Apendix 4trCellular Fluid and 'llotal Body Water (cont.) 

ANTIPYRINE H2 So4 25 ul 

H20 200 wl 

PFF 25 wal 

NaN-O2 5 U1 

THIOCYANATE 	 H20 25 ul 

Fe(NO3 )3 200 wi 

25-wl-] 

MJ±L. albd ,twarsof 'T"iocyanate and Antipyrne and 
,%W2 should be fresh; keep at maximn 2 days;
U1'(X3)3 will last 15 days. 

1) Subject 2 hrs postprandial (light mnal) (Better if 8 hrs. ) 
2) IL.Vu subje(ct u(xty bladder. Taka ample for urine blank. 
3) Weigh container before and after ubjct 1.-gsts cocktal. 
4) TVe subject nmst not have any liquids for the duration of 

the test. 
5) Approximately 1 9 of =ocktaillA body uight should be used. 
i) Firmer stick blood Xmples at 0, 2, 3, 3.5, 4 hours. (Collect 

-A lg..UL 2L1Cuuiud vjpillary tubes WMch time.)
7) 	 Subject must not urinate during the total period of blood col

lection, or any urinr sample muat be collocted. 
At wWn tsopty blade zreaura vo1lueT and take sample for determinaticn of antipyrin and thiocyanate. AM.Ort x od subtracted frem amunt igsted for vowluf calAAtions. 

PK('r1- F=-I~EFLRA FMR SAMPLES JPT?): 
FTc each cPWaLl tube(i.e. those used for thwetocrit doterinatum) 
c obtain& about 26 ul of plasm. Frm 2 (or 3) capLllaios, take50 A plus LOO 4l of 'IA ndontritua. for 60 MWn at 4000 rpu. rrm
UhI one cbtauw about 60 ul of protein-fre filtrate. Cr can use50 4 of 1120 100 ul of 7.51 TCA protein-freg filtrate for standards 
Ur4 blark. 
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Appondi;x 4LLXcollular' Fluid and TotalI Wy Watar (cont.) 

Antpyrine 

s. aJard curv Ul 1 2 3 4 (SV10s) 

StandArd 0 25 10 5 0 

"2'04 25 25 25 25 25 

2U 200 175 190 195 200
 

PVF 25' 25' 25* 
 25' 25
 

1 d W-at 350-= -1-1-----1-
5 5 5 5 (15m=nuts, 

lhiocyAnata
r'twndnrd oirvo ml1 2 2 3 4 (Sic i 

Standard 0 25 10 5 0 

1120 25 0 15 20 25 

200 200 200 200 200 

PFF 25* 25* 25' 25' 25 

•Mo ailrr inumnity u., tis, ntasurc( * 
LU4 Q0 tk f J(3) 3 wxth 500-600 m filter. 

15 R. nu.J aftor thu 

Chiucl =Wiods flaptod fra:
 

:i, Bodie, B.8. ,Masurwt of totAl body t mrthods.
,t' 

vdica. Rmearch 4:31, 1957.
 

2) Waor, H.A, Detanrmnat n of tiocyana, slc.. .a1SpmaM 
~Mgawr4.* 4s41J, LIk. 
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I. 	Tanner# Jd, Growth At ?doloscence. 2nd ad. Oxfords BlACkwe1, 1962. 

2, 	 Cheek, D.B. and Graystone, J.E. Intracellular and extracellular volut 
(and sodium), and exchangeable chloride in children, Zns Human Growth, 
0.0. Cheuk, ad. Phtladdlpht4, Lea and Febiqor 1968, p. 152. 

3. 	 Moll iuo 9.D. and Check, D.A. Growth and body water. Zns Human Growth, 
D.S. Cheak, ad. Philadelphia, Lea and rebiqer, 1968, p. 137. 

4. 	 mooro, r.o. and ICoydon, C.M. Body cell mass and 1lmits of hydration of 
the fat-free b dyt their relation to estimated skeletal weLqht. Ann. 
New 	York Academy of Science. 110162, 1963.
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*E~trcacelular Water-L. 
Oral Ingestion / 
ECW=O.29.BW+ 0.581- ECW=O.227' 1W+O.9 I$~r=0,64 (n=ll) -_. r/t, 0.93 (nal19) 

/0" From Cheek (57) 

4

2 

Body Weight-kg. 

10 20 30 40 50 60 

Total Body Water -L. 
50 

TVW=O.611BW+O 251
 
r 0.99 (nu6 1)
 

. From Che((56) .
20- Fro Che(6 Oral Ingestion' 
~ "wT8Wn.679.BW-2. 262ruO.97 (n=ll) 

10./ IN. InJectlon 
' Ju-- TBWO.711.BW-3.747 

r = 0.95 (n=6) 

Body Weight-Ig.
I I ..I I . . 

10 20 30 40 50 60
 
-rtIku4 ~ *#.of t oS th*o proueiaina it4 L4ti at of Chg,,k (56,57) 

http:ECW=O.29.BW
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APPENDIX 5 

PMUiUNRY CODE SIU.ET -- PHYSICAL FITSS 

Variable nans Units Abrev Co1i.xs 
code

I (F) 

Sitc nwim~r num S1. 2 2 
Subject nubr n=m S 4 4 
Sa (1 M) num SX 
Race (1 W, 2m N) num 1 
,4 I yrs AX 2 2 
Age 2 AM 2 2 
Wo h k .. . W. 4 2.2 
Hight an..I. 4 3.1 
Prcjnaznt (0 *no, I imyou) nun x11 
LActat.ng (Q no, i=yes) num L 1 1I 
Uiccps 3F m B1 3 2 
Tricops 5F muTR 3 2.1 
S4.h.AJ6UL4A JW Atli SC 3 2.1 
Lwblljcal Sr. m m 3 2.1 
ilacSF mnc 3 2.1 

c.Lz~c~aancv cmAC 32 
Hkad circunferowo Cm AC 3 

eat E'I'F2. 
4 Iroo hum B 3 2.1 
Gccuat' l intencty n t hr or 3 2.1 

Sports i ntrsity mt hr Si 3 2.1 
Recretwnl Intnsity mat hr RZ 3 2.1 
'iTralsp. intnsm.ty not hr 1r 2.1 
Sloop mathr SL 3 2.1 

.1rd.as nMu 2 2 

&IIf alcol 'lt A 3 

.%c 2 
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Appendix 5 
Pro1 Umnay Ccx1 Shcot - Ph4cQ tVi (Qnt; 

Variablo njm ~ Units Abrev Columis I 
coda 
(F) 

Hs inghart rate min.~-1 14 3 
PUkr=Cj dyto 

iuig 19 uLQ1j.C 

m~HqR 
ITI!I 119 R 

3 
3 

.
I3.0 

RestiLng pulse m Hg RP3 3. 
lwt jW p&Ww4UL.Luf I/nun bWi)v cb~ 31. 

1Rat~2ng 02 =mvl~ption 1/min SWPO F03 1.2 
Final uark load 

~nh SF 2 

SI/Inull afli Q, 
1/=u SflV OF 3 

i~rk load -1 

I,= mJ1DP VFI i 5 3 

lt 1/mml a=P al 3 . 

F=O work-load -2 1F 2 1 

I/a am T2 3 . 
~ AI~ZfI/MiAnrr Sm f2 3 3.2 

~w4 J~ 3M~A C/r~4QQ2 3 . 

3 . 
-1 : 
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1. Ovorview 

It has become Increasingly clear that the relationahip between chronic, 

mild Valnutrition anJ subsequent development Is not 4 simple, linear relation

ship. Rather, this rulationship can boat be described as "synergistic." By 

syneriaitic we moan that there are a variety of factors that covary with 

chronic mld malnutrition. Those factors may serve to either magnify or 

diminish the Impact of chronic, mild malnutrition upon development. ?oten

tially relevant factors which covry with chronic mild malnutrition include
 

chronic morbidity, disturbances in caretaker-child interaction patterns, and 

the child's own individual, behavioral characteristics (growth patterns, 

characotristic patterns of activity Level). 

One of the major implications that comes from the Adaptation of a synor

&tic model for chronic, mild malnucrition is tho critical importance of 

otuLy:tig malnutrition In a sultidirenoional, prospective, devolopmental framo

work with zoasuramentb being obtained even bofo- 1 signs of mild malnutrition 

Appvir. Obtinine, d4ata only After tho 4ppoaranco of chrontc mild malnutrition, 

4s I 44no in tra4itiOnal ,tu moins the oss of data 	 (such asOW41, en parameters 

variy infMnt-paront transactions, T.AtOrn4l CalOrik Intako durin; pregnancy or 

Jo4r## of fetal rlnutrition) vhih may eithar influqnco outcome or preaLsposo 

!o 4 c%'id becomin mlnourishod. Looking only at the relationship of mal

aintrttion utn ea3nition, without considorIng the inpact of factors associated 

with irontc ralnutrition vould limLt our undarotatding of the nature of thI# 

rotitonshIip betvon malnutrition and cognitive outcono. Further, $ivan the 

oo;i bflt. that the OncorrelAttonship of the various factors Influncing 

t4t the chIl4 4evoebOpo. Otujyt"1 at chronft mild,rqA -A~ 	h4fl,4* the U-Vact 

An-! -t* 461 0n Z.'r 1,34d~aU*rei M# 490 t4 Q~er

*4 Wt~.or aeenrL1.4t ton 4f 

http:aeenrL1.4t
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Using a synergistic model, i we would be proposing to study the impact 

of chronic, mild malnutrition and its correlates upon various cognitive and be

havioral parameters from infancy through childhood and into adulthood, However, 

design limitations of the present CRSP (two year limitation on data collection; 

restricted population base) make this ideal nonfeaibla. Therefore, in terms 

of cognitive development, our proposed focus will be a aort term longitudinal 

design. Our proposed target population will be newborns plus sibs who are be

low 24 months of age, in areas where there is endemic chronic mild malnutrition. 

To land organtotion to our teport, our proposal Is designed around two specific 

problems, to be described below. Both problem areas, derived from a review of 

the available literature, canter around the issue of predictors of cognitive 

and bahvioral development. 

In proposing to focus on infants we fully recognfta thi limited nature
 

not only of the questions posed, but also of the answers to be obtained, By
 

proposing a short term longitudinal follow-up design we will be working with a
 

sraller th.n deairtd o nple at:". By necessity thit ill rvan not only lowered
 

pvor, but 41o a l1mit4tion on the number of variables we can Investigate.
 

Thu*, our results Mut bo vLove4 only 4s exploratory, In turms of suggesting 

prv ictors th4t mut be taken into account eithtr in tutor* r@earch or in
 

terms of intervention. We fe(l, Novever, that such a 1lmited approach is
 

pruf.rablo to the us of a non-pruospotive thar eonclqjlon Is basedi. 

on two (actors. First. by not utilizing a longltoJinA Jooian we vould be 

ignoring the Influence of earlier predictors and t001 be v1ol4ting th# develop

rwts.il srosrgiati twel tht has boon prp. d. lorond, while it could be 

4r'w' thit valuablo dt4 etuldJ bo obwaoned on hiinge It ro-gnhtt|y porformAnce 

4%A resujlt of conc'irtt nutrttlonui or onvitroov.tnt4 f~vtors och 4" 

Arg 4wt lgores the r"4lity of tho iro#** of cognittvo ovielopeasnt. Se"WO 

tbtty of 4torfON01 fw~nl-ICAllv, tho Lvrest~ ivo ~rf 4fter 2A W,~th-0 e"Att 



that cognitiva rotests mudt occur at ttaQs dltcant.onough from the original 

test to allow a meaningful change to occur. A two-year limit on data collection 

would not allow sufficient time to pass to reveal sufficient variability in 

cognitive perforpanco changes. Henco our decision was to us* a short term 

loigitudinal approach as our primary focus. However, to aid the work of other 

CMP sections, if apecific cognitive masurs are requested (or a given population 

at a given age, we will be happy to provide such tests. 

Problems to be Invetilantgd 

hl'ue 14 biwelii ut-6ofa cumulav rtak index. 

AlthotiSh children exposed to chronic, mild uialnutrltion and its correlates 

are at a greater than average risk for potential cognitive deficits, It ts 

unclear as to exactly what are the specific factors that place one child at 

greater risk than anothor. To anwer this ve propose to develop a cumulative 

rtak index for intanto living tn areas characterized by dronic, aid alnutri

tio. The notkn -Nf a cumulative risk n4ex is not now. Such indexes have 

4en #€ ? 4o wpod for other populatton, *4ch 4* premture infants. The 

4 wo.pr~m of 4 clutlve risk ndex I* eentfaly an Atten!t to umorlse, 

fNr a 4fvn 4r#UP of Children at a given ae, which factora are mt predictive 

4f O*oquiont co4nitive problms. In the prent study we will use both nutri

tioul an,4 non-nutrliwnal paraveter,. A longitudinal utrategy is critical here 

In that the( actor# afowiated with risk at one age *# not be predictive o( risk 

At .rlrter or 14@tr 444,0 

41von tho Incef#c;cIplinry nature of the CUP. we viii %e utlItain blo

1lati, %0t A, O .J :I 4id bOIvirsl rar,4#vtr*. V@ wl 0. SO. including 

4 varioty of - %Og11,oulcmwo. CIVCM t0e U*TEct Po**4bttttY tuat tnero 

my -'e $O4(o~tritA* 144vin 4iffor4nt to AVOWJ OVrsMl1

ftIgitm. It 1i-triTi-Al to include mut PlrO41ai r M 'Crttorion vartables. 

An Of V'ifflt10, 441~t 6 low iwst of ~il4 -i-- wtitoo u4t or with~t i1rof 40
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may have different cogni~tvo contiquenses thon mildwal

nutrition plua iron doeiciency. The use of a longitudinal strategy in develop-

Ing our 4umulatve risk index will also 4low us to utilizO malnutrition as a
 

criterion as well an a predictor variable. That is, sex of child, famity
 

structure, disturbances in parent-child interactions, or chronic disease may
 

help us Identify which children are more likely to become malnourished prior
 

to the actual time of malnourishment.
 

Development of a risk index has been both scientific and applied values The 

scientific value is seen in that such an index helps usnto identify the relevant 

factors that interfaco with chronic, mild malnutrition, to influence cognitive 

cutco u. The applied value IS seer, .n that such an index allows us to Identitfy 

which subgroups of children are most in need of intervention. This is especially 

critic-a when we must 4ea1 with the problem of whom to 11ocat,4 scarce resources 

to. If subgroups of chtldrn at sr taur risk can be identified, intervention 

could be terreted Just at these children, rather than a~tttopting to spread scarce 

resouro# Oqutaily 4On. children who may or may not be at risk. 

rqrttvr. by conp4rins the risk indoxe found in each of our three target 

[-pu14ttLrn* (Ex-vpt, KCon", Hvfco), it %4ybe po, ible to divide our risk 

f(ctors Into utnv'ri4l risks (found in all thro sits) versus culture spec:ific 

risks lfotmd to be predictive in only one culture). This will have implications 

not opl for intervention but als in torus of our und@rstandLng of the process 

by which chronlc vild rhilnutritlon And its corroldtes btcoa trinslatd Ito 

cognitive porformance. 

Problv%L lho, Invulneriblo, O'll4. 

The Idoa of a cumiativo risk Index a4**ume that it will be possible to 

tdvnttfy 4hidre. who are 4t ritk (or 4btAeq.*nt osnitve Joticits, as a 

funti, of a 4PCfUIc ntetr of pfr4ameoro ITi|gin. krfn ith Child Ai a 

44p04IA 444. 'bvWevor, 0-Y" ~Ath the boout 00#4 f6110 At#reifounst who"ri* I 
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should have noacive outcomes based on their risk scores, but who, nonetheless,
 

develop normally. Children living in high-risk conditions but who develop nor-

Mally are often called "invulnerablo" or "resilient." The use of our com

prehensive short-tarm longitudinal design will allow us to identify not only 

specific nutritional and non-nucritional factors leading to cognitive deficit, 

but also to identify children growing up in risk conditions who appear to be 

invulnorable. Even mora important, such a dOesn should enable us to tents- .. 

tively Identify some of the parameters that make these children invulnerable. 

Titus, among the potential factors that could make 4 child resistant to the im

pact of chronic mild malnutrition and its correlates would be the timing of the 

rAlnutrititno, 4,1 absvnca of disuaso associated with malnutrition, the degree 

of Interactional stimulation the child receives from its caretakers, the role 

of oLher gonarations in the carottkinq process (younger sib., grandparents) and 

oho child's individual, tomporamontal characoriatic. which may hulp to buffer 

A child again st cr wo can dotoratne whicha . A44in, looking acrM0 culturvo 

of those bufforing factors are univrsal and whteh are culture apocifIc. Fur

thor, by studvine childron tongitudtnally we can doteruina whether the sam 

fNct3rs that buffer a child against the 1Ppact o chronic aild malnutrttion and 

it* Correlat~e at on@ ae 4re similar or 41ffrent fro" those that buffer a child 

at a toond a4te. ?dontification of (actors that buffor chilarin MY 4llVe US 

t4 d4iosn Interv ntion stratogtos b4a@d on those specific factors. 

111 Ut 40e_ tCn de Mre Prpost0$ Ws A "rofPtfivQ 4tjort-torm longitudinal 

fNllv-4p r inf-nt* born in thq tsrget villAt.gs. Tvo 4roupo o Infanto will be 

utillae1, our artery targot 4roup will con*sot of 4ll infAnt# born inour taraet 

http:villAt.gs
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houusolds during the duracion of this project, whq will bo followod up unt1l the 

time the project is terminated. Our second target group will be infants who are 

below 18 months of ago at the stufr of the project. In obtaining our population 

It Wa strongly recommended that stratification not be utilized as a means of
 

selection. Stratification typically involves the selection of extreme groups
 

which lowers thr probability of generalization to less extreme groups. Further,
 

stratification assumes that the problem has already appeared, thus making it
 

impossible to get prospective risk scores. Given the fact that the household is
 

,he desilnated unit of study, .our-technJical group sltr,ongly recommends that a11
 

babies born to households in our project be studis4. To increase oneraliza

biLty, it was further recommended that samples ba drawn from a variety of
 

villags rather than roam a single village.
 

1ns~tr,-ents: ll.vaairont of (ConitiveStatuo--Birth-24 Months 

Wivan the fiat that $20CULi tots must be 4d|14ttd to account for cultural 

variation, it rust be trowsst that the omph4aos of our group wns on the men 

ff-0 f cornitivo , ;rcesos~ rather than on using dilicitlc touts. Our advisory 

1rnum folt th:t the' op'ti l procadoro viu be to devoap nw masure# of specific 

prooo, It.ovtr, it. Vwl 41a ro,1lsed th L i would be extramly dfficult to 

4.Avolop *4tLisgcty n" av.eares in tho tiao period Allowed. Given this, th. 

tomittoe optod to utilize the beast available process measures, with emphAsts 

'n %0asures that wore sturdy (i.e., could be utlited effectively under (ield 

co4ftit~M14, vich vgre pIton tially Cwnrilizabi@ 4nd wtic would hav# some 

social twining. A description of the specific uwaiures uttilisd at different 

4400 1* to b0 ntOed blei. In the f4eureopnt of cogitat lv. paraewtars in Infancy 

iurt r in Ur*.'-4ta ti a throo w'nth ~W-aurewltt CYCle. TWiA cVCle t§ in tba, 

0.1,nJ Alt 4ii4r 4N1 fif 000140,4 ltrirft rfol#t sta~ 4$vlj'to ttl~'ant44S 

b'.t no.t vt t"A~ it to' 4vorlo44l Itiiv1du41 familloo, 
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A. Cognitive Asossment Procedures, Tho meoauroa described in thi4 84Ction aro 

those which have been traditionally labelled as "cognitive" in nature. Starting 

at 3, 6, 9 and 12 months of ae a11 infants in our longitudinal target group will 

be administered rho .otor Scales from the Bayloy Scales of Infant Development. 

Thos scales ware chosen on thu basis of previous evidence dcillonstrating their 

rosponsivity to malnutrition in the first year of 1lf., plus the fact chat these 

scals can be broken either into specific cognitive clusters such as goal 

directiveness and fine motor performance or into specific situation codes re

flaccing the nature of the test material involved. Since s1"ome BayIey,__1otor items.. 

may have to be modified for use in different cultures, the specific processes de

rived from the Bayloy Motor scale it*= will be decided upon at a later meeting 

by the senior investigators in the cognitive area, once they have each observed 

administration of this neasuro in their respective cultures. At 12, 15, 18, 21, 

and 24 inontha of 494 the longitudinal target group of infants will be administered 

the Ug-lris-lunt Infant Psychological Dovelopment Scales. Those scales of
 

sanwrii-otor devalopment measure cghitive functioning in eight specific areas. 

Of particular retevince horo vil be the infant's performance on the scal s of 

object port.nonce (tappinig marory and attention), moan* -nd purformance (tapping 

porsitatnce) and verbal and gestural imitation (taplping ho Infant'4 orientation 

toward persons). 

At 24 months of a4e our longitudinal targ t group of infants will also be 

administereJ the Hfontal and lotor scales from the Bayiy Scalon o( Infant Develop

rvnt. Again. ito 4roups from thoso scale# vill be c€,uotred on various process 

diseonsiono %4;h an 4oal directivanuss, peraistt"cO 4nd vvibal skills. 

44 % . tn 0iltion to ,"iroly cognitIvo imsurvs, the toctini'al 

4r0'*P th,44t It ffitli~l to 410444% Ot~kdf Pr'C.'-4 *meaur"*oft bliavlorl (unction-

Inc, .~Voos0urvs, VtUJUJ not trad~tinAllY .4o4ntIV0. ArQ Cr~tti:41 for Utider

ot44it 04i oxtont Of inra4C of Chir~)ic mtlJ ft~i.trition 4nd its cortelatiti. 
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To Rive us a neasure of tho Infant's initial behaviora, CoMpotencies, the 

committee recomended the use of the Brazolton Neonatal Aseshment Scale to bo 

$Ive.i, ideally, within the first week of life, The BraZelton sCae give us 

menoures of the infnit's motor reflux 1001, as well as Ltd' capacities to
 

modulate state, respond to stress and interact with adults. 
The committee felt
 

that It would be ospecially relevant to look at specific Brasolton process scores
 

In Infants where there Was or was not evidence of fttal mlnutrition, as assessed 

by anthropometric measurements such as the pondora! Index. 

Another measure that Was emphasized Was that of Infant activity. Assess

ment of this measure Was thought to be particularly critical in terms of evaluating 

the Infant's Interactions with Its environment. It was the committee's recommen

diation that, starting at I month of ao and cuntinuinn 4L monthly lntervalt, 

sanples of infant 4ctivit he tatkn utllt.ing 4 gtaudrd atoctr, Thig 10 a 

dvic.* which can be fastened on to an in(ant or toddlor'e wrist 4nd which measures 

the dol;rec of activity exhibited by the infnt or toddier. !de0lly, this 

Instrunent whould bti loft on for a 24.hotir purfd kinck, -.cts tnth to ohtaiin a 
rV.1!tIzr of the Infaint's activit%ljvol. T, CouJIJ thOr.t he Ltkvn by 

ini'idull io W41 doing thr V*nthly hoo obrvat 

AIhoi11 activity fan be construed aa a noitiuro ot exploratiun, the comitt e 

(ilt it critical to sops'raU theso te dtw nstonua a roh 4*a1%)iiable. Thus, 

Starting at 6 contha of 44,0 the commtteo rocow"sndiJ sisosunt of level of 

Infant ovplor4tlon through the qoi of tho tnf*nt'* toy pl.vi whovn. SpacificAly, 

ould be given 11 4ntP'O 4 huatrnodthe pterne 
of behvior exhibited b' the tn(ants tovard ttivt toy%woulJ bu recordod. Several 

"etOMrI) tn !hb f(w 0 ,14nrzt, tie P rAYhFw4i- r the ans reCho hl n l r 
seorqpj on tthe ifer 4off 4irnt %reo or b~iav1.,ro tho Infant oxhibit toward 

01to yl, ItVt1g UA 411 idsM Of th*-. 40ifsl-A( ra,.i, of het 4%d4tw. 4vod 

tittio ~ ho Joril 400 ~~tt',J 
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number of 4pocific oploratorv schres,
 
cotal number of dchamang US an nlfcation of the ntancs
 

level of explorntory behavior. Third, by comparing the 
 Infant's reactions toward 

novel toys versus toys previously played with, we can obtain a measure of the 

infan's interest in novel stimuli. Recent evidence OUgGoss that interest in
 

novelty my be one of the critical markers for early cognitive development,
 

Fourth, by giving the Infant certain toys that the
require Infant to interact 

with the toy to &at a response, we can obtain a measure of the Infant's persis

tonce in attempting 
to obtain reactions from its environment. Finally, A measure
 

06 the Intant's attantlon span can be obtained through recording the dur tion .. 

ti e ho Infant plaoy with each object. The specific tay used will diffar 

acrosi a;es and cultural settings, but the aame specific dionsions will be 

icorvJ 4cross all projects. Toy play ncaaurea will be obr.InmI at 6, 9, 12. 15, 

IS, 21 "na4 24 nths during the cognttiwv testing dessions. 

. -Ftn~',_. At therePrb. present 14 littlo ovidance on tha Impact of chronic 

-11 - l nt $ttin.4 itI: coroltoxs tuz;m7 1,iniv.v ulvolop-vt. At 24 months, 

A 5-1:11tJ audiota1PQ 4f 00e C.1it lnig'ja lavol will.4bta d whilu the molir 
t s tvchin thv 4ild 4 4implo taik. Thos, tip,%will b xcortd on diman s ns 

toich A rV4*n length of utterance, nupbor of ilf(arqnt o by%ords eod tho child, 

And .enloxity of tho child's gram*ttcal otructura. To aid In nterpratatton 

Of t t*V lang.444. ot'aurvo,, It was 4tron4Iy rv4e neJ th,&L hearin; ucreena 

alw #tgivnAt : c4*q of Asi 45 t~Iw4n of .a sislue if thore is any 1UJer 

hoarin4 loos by the, tirgot 4hildran (it would Adso b'u 'Josrable it *oaw tyro of 

$114ion suYC. n1n. 4,C4411 44oi hot inOtitood At tIho 4Wt~ t 1o*' 

hi et~A r A ~ 1,.4fiti e Ao *'ko i W dif r pi-rtoo rI trn 
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both in terms of their being influenced by chronic mild malnutrition of the 

child or caretakor and in terms of their interacting with chronic, mild mal

nutrition to offect coglnitive outcome, However, the apocific environmental 

factors that influenco and are influenced by chronic, mild malnutrition have not 

yet boon clearly delineated. In the present suction we describe measures of thi 

Infant's social and physical onvironment that will be obtained between birth and 

24 months, For interactional measures our TAG recomended a monthly observational, 

cycle., Given theJimted .sample iLzelo,.oa-,. At is essential to obcatn repeated..... 

monthly observations to maximiza the Stabl ity and representaciveness of this
 

data source.
 

Evidence on hone environmental 1actors Will be obtained by field personnel
 

-ho vill, be trained ,a oht.Inin4 tI.z .4pladata on specific onvironmental di

%ntIcn*. Thoso oboorvaatins vouN ba done inttily wh fle the observer was making 

r'eul4r v.s1t to the nfn* hom. SpeCficadly, It Was proposed that durin; 

the wooV-; oach mutnth as;ivon fxil ii jun ono. hour .( obtiervational data be 

~~dfor o~z Linfit In the hll. Tt.vJ4 4_Isboi,4 o .ectd4j& 

1vt- ioi0ti ,Y-Y~r4grOo eoa y rathor thtin in .i *Inol. 

obor*,tin. Interaction Ito=a to b. coded4 inelsoJ: nu_,,Ir of people In the home, 

nu.er of toys or Iisdurtld objecti in the home vithiln tho child's rmch. tho 

arrotnt of physical contact between the tarsot child and any other member of the 

Ovh i.r 41in.o.Ie4 at tho child by any fiaily vwnbor&nuy, - of*ala.tn 

and hw, tie of roi'onot mde to tho taraut cltll's vocAlisationii or dltrdso 

ctll* by nly t iely. Thoese ovurvo, betsiJd4 htln* dmentrtotd role-

I 141to t,--)~I~ 4soltP f*Aisati, dtarfl4 tbo ors.o .Ii frirelt~t rthes ea~i 

~~~~l~ l~ 4111 N'jr lit. 1. 1 4 Vi~~tvf*AI4n e r i 4~rr i 

http:of*ala.tn
http:iLzelo,.oa


nication and omotional exproadivonea botwon caroaker and Infant. In addition, 

at 24 months, caretaker language level will be assessed and coded durnin the col

nitivo toting session by having th caretaker attempt to teach the child to solve 

a I4lnplo task. 

B. Infant Tegmgramont. In the search for Individual dtfference para#teeri which 

isay aediate both impact of stress upon the child and the nature of the child

caretaker relationship, one dimension that has received increasing prominence 

Is the taroraiment of the child. In the present project children's temperament will 

be asoessed by examiner ratings following each cognitive testing, utilizing the 

4lyloy Infant Behavior Record from 3 to 24 months. The Infant Behavior Record 

rat.t childrents characteristic styles during testinit on a variety of dimenstons 

Inclu4nig resp'Onsiv'eiiss to persons, cooperativeness# fearfulness, goal direct

iyVnoA 4nd attontion span. 

Ai notd earlier, during the one wook por vanth oach boqehold ti beonW aeen, 

r4- cireta4o.t*-n(4nt Intea hauldl be co4v4J. iAoul4*~ 05*svrvat ion tim 

41v~iil.loo fiv.r "inth, but thO Qb;JOVVti'n4 *110d4 tAke' PlA.o Over 4 Period of 

t*o,1r;1 4aY* 3t Aiffernt LituI of tho day and ovotting to onsure generaltsbility 

or rzii.. 14#411 observers voAid b@ trind prinarily in observational tech

1 P€s. v~wr. if busvtary restralnts make it I lpohsIbi.to have personnel 

|iot j4in4 0b4ry.ti0 . there I. no V4 vtonw th." obxervLt&m could mot bo 

4oo4 vhtl a t#14 worker wao alao gttIP4 othvr tinw* of d.tas such as evidesct 

on rOirity. 

tor th.- mro struetr.4 t inyolvion Sith goe'n|tlv ,nd bolAVIral para

ta i' of( tO tttin tfi@ 1*1 'I44 W' eVo~n~4 4' 4% m the PO*ISbtIItV 

I ti f f Ahor family rwat*r 4"4 ~4~i~ 4I*,rj,*40~4 cr4il t# In 

~ ~'Iv*~ UJN4 In4 We44 -. ~II~~~0141t*4in~~d 

4 l 
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enough from wlre the morlty of chUldron rutide to 4Void inturfronco, but not 

far enough away to lead to transportation probloms. This could involve either 

modification of *pace In 4 ilini/hoopital or rvnttn$ saveral rooms., 

As noted earlior, coanttivo behavioral tooting will take place (with the ox

ception of activity measure) at 1, 3, 6, 9, 12, 15, 18, 21 and 24 months. For 

cognitivo testing at Is 3, 6 and 9 months about one hour of Toeting time per 

infant will be needed. For Infants at and above 12 months, it is esttmate1 that 

ognitiLve behavioral testing would take about two hours. Used on the limited 

endurance of infants, it ts strongly recommended that this two hours be spread 

over *everal days to avoid the problem of infant fatigue leading to Incorrect 

reo.lits. This teting would take place during the week a particular family was 

being seon.
 

It V4* ve r r w)edE,4 that field '.er4-nole1 r#Aponaible (,r coo

native, 14Aavtnl 0Wu n ob*vrvtionaI ao44urvs shoqld bo native born 

lsfhv idsI , Wha ,ir fA.1Il14r vith the bolgy and custu*e of villigo. we wilt ',e 

to nhtl% fi ut *P A' , 404-~bv'v104*,iJiOrr nittlfa lrlhr a4, l r.tsA polttf Ier a 41 0' foritlvwl¢ 

~' ~g ~ for tt~ i~ ty)PPQ 4 4 .4 141.wj *~i Jf litt 

tilfthef. tO AVOWJ Watt4iit 14M Of retuuli Personnel VhO 40 COOMlt e/ohoorvittfowal
 

S4*w'l ne th04- 040o jare tJfwUao 4~'uap ut(~--~vt 

,a,4 4dtidh Wit414 UP 104,4 '11- rroict"#s. ot roeffitivo PorfoiA"Vwe, 

:n toul*s of trI~~,It I* eowu4~ th.t 1#10 11,4_4 400r41fnor bo .qad 

f4* Ij 04 ilf~ M. at t4*4I 0 ari4FOA16jJ qqs' ij t to# £t 01.e 4. 
"V,, JIt IY~9 4~ I~~~ r 0 y'-4t4s " jf 

~ ~ I - 1 e4 foor'll"Mor~,. ~t~ ~ 4vq* ~u f101 *kta4A 



In Al caieos individual,* will not be allowed to begin a.mtul4 data colloct~in 

until thwy have roulstorod a sot level at intorrater reliability with either the 

senior tnvottiguor or the field cordinator. further, it to recox~ondod that 

the trainirng of All WOrkers include the rttOnal. Oi the work 4nd the nood for
 

tolloving procedures scru~pulously; otherwise individual taeting And observational
 

4tyla. will elIminate the ut*4.ity of =ny of the sonsuroo wo are proposing. Aiialn
 

the need for p'rio4It (every 6 months) re librition and rostandardlaatLon of all
 

field por~onnol on 41l xesuas isstronitly rwawnndod.
 

In Addition to the ApectIfc predictor and criterion ?*Aguros noed previously 

we 4t~ci'tQ re4114ins tho r -1l4Wtft mazurov. oh'tain*4 from ambher CUStP scctimaI t3 

ci ,nltiya out n..w.Iter~ vil~l includo the iailowins: (1) *0aouroo of maternal 

throu~h tich We%;~ (3)-it 5lrtt (P1QiiTt4 sniowtt~~uea tbo Ieanird 

TtA04f4 ,I I-f ItALUS first two year of It(e incluitfat T%4rt'q4 4rOt4 tit* 


Vi tor4 *o.1 ' te)j4 t !*IN. 40t, TA4 41r2nLU. T44t;_4 th# itn~ it Vill 

b#it1C ' tO 4W~4A , iNrfl d~,:4 U 04e "PO' #*ift* in ttAVe Nr the ~~ 

44t4 *#t*, 

C44V~q tho f~c that we Aire tooLknfatAt'fd~tVartat@ proIwtar VaM04v'W 

At41 WIftreit R4. it VOY14 40# IOaf"trnt ti* Otdli At t'ttal 

te6irO4 tht~a rito iUsias ssir4slOv 4#1f4 M~lftO li&,tr 04ata. Alt u4* W.@ 

104i:0 tti~t AOtit4hatwn 4i *Attitf'ai 1* tN0f ~ n~~lt 4iher TAG 

r r 'r (01%ei It lr-f -*'t t'4 *44fr-4t 04ra 41+14iafIrMa4 %40t i.~u 
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be cwinfruent vith the typOs of qud*ttons that tiw colntvo group has raT146 

spectlicay, when we are aingkn a question of whar variables intuoo out

cone, muttivartato rauros such as canonical corralation 4s5 appropriate to 

4#41 uith the question of vhat predictor sots (t.e., nothir and infant nutrt

tionai statuas, disease history, parentchtild lnteraction) .xisally correlate 

with various critrion #at* (io., attention, verbal behavior, persistence). 

llinl4rly, in terns of dovoIlpttont of a risk index* at 4 Rivn se Lnfants could 

.. di 4.4e into smeifi.zropsILthore. are .olnLtiwty nom1,- those o had 

RIobAl uiticita, and those who had deficits tn *no or ware specific conitive 

skill#. k troup multiple d1criaindnt Analysio coul4 then be uaed to determine 

'4ii~h big41 4Ant P',fe4WIA0AI41 par~mnt* vw'1urod at different ares mail-o 

wlii dticrln*ut@4 bvtutoo the 4ltffront 4rcupi. It i* recotnIaed that by 

fciing 'ri lr*4y 9n t@vvb'rn* Wwill hAV- 4 Vwry iited 5aUII4 als. Obviously 

A 1 1 Ae uAiItits Ow thaittv 4 fmdt~vartAt 4titicse andti he 

r44ivof firW4119 0014 M#r14f itAt9l4tW arN Ui4v. Mostlyy. 

VtnwroeI~o 

Cvn dtih a 1101104 *441 0olso it WAt be strg*00d thu, givon the C"0elvit 

~#.~r~)*Ith Ci~e 4atA trf4o our raMr 41feap t %#14 *Agri* s. 

A t''t I ri*ir 0 4 theInfa.titt. tC*oit*it 
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adults as needed. As VO h4Va nOtOd, givo the stiabilty incognitive parformance 

for thos groups and the two year limitation on data collection, 4 single cat 

battery givon at a spOOtdc point in time would b# our rocommondod course of 

action (one possible exception might be the aged whore 4 battery repeated atear 

two years tight yield sufficient variability). Again, as with the infancy costs, 

our focus will be on the measurement of specific cognitivo processes. Spocifically 

we would rocotamd the following battery if testing is requusted for children or 

adultea 

1) 	.or..us )Ae Test - A measure of planning and foresight. 

2)	Wohsler Porformance ScaLes - Scoring individual subtasts on dimensions 
of fluid intelligonce (4hort-torm mmory. visual mator organiation. 
nonv,rbul 4oncupt tortlton); 

3)	'Wohtailr'.ocabulary Subscale (Rtvised for appropriate country) - A measure 
of CryNtailed intellgtenCe; 

4) 	 Wich~lr 014tt 3pn (Forw4rds - b4c4ward*) - a natur of short-tau memoryt 

)) Story recall (Wochbler **wry %c lo - using culturally appropriate storios) 
Scoring both (or litorall recAll And recall of story thames - a measure 

oflong torn~ "etwryl 

4) &4nt'aw Pqr.Nm,4o4 Took - A 1t4ouro ol attention and roation time 
i,,4ro tho 4ub~ldc to rovitroe4 -t.&4nfti 4pcific. culturally appropr9ate 

40 tthey APP4ar On A 4!r;P 

Uo 	414 lnter ft4tin of our ob orvationAl dati, we would e"pact to 

-4tilic 4~A t-4 bihior Arj* Thw*v tn4W the followigst. l~si 

to *ocial o'atnc@ my vish to provide u# vith 4.thropolo#tcal data on 

t i+ end a pArttiMuar cultaaro.potiic h,"# family variablo* *hth chsrwtoriAta 

4Yti +.+4fl th*@ inwI&ving 4hi14-far#n4APAttet. 14th At a family routie 

aM4 +jqe+*,14 Atrumt+r. VOU1 bo iay mUeb1i tn thl* fie14. W addition, other 

4t ti 44 ,4 44e of I4 1atio" " It it. 9 e * at PfrOte.. 

bo g,400 ( 	 .41441 m#i h 44til * 60 u* t# teo of
 

Im +ip+t++ ++e een-ia|of + Ialue x+l!taPv'I +( ++i++ J+ fit&rlift+ 
 j+
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whore nvaila~b would a4so be useful.
 

2) Along the same lines, data from work output, sampling specific child 

care activities in such areas 40 health, feeding and psychosocial functioning 

,wouldbe invaluablu, in terms of looking at the impact of a now meubor of the 

household upon reallocation of caretaker time and patterns of primary carogiving. 

This data would be espc:.'lly valuable it If could be obteined prior to the birth 

of a target child. Such evidence vill be critical ' terms of determining what 

are culturally appropriate patterns and how these lead to different outcomes, both 

within and across cultures. 

3) If repeated tasting on the aged to requested damographlc data on Life 

span in each country would be invaluatile in helping -is define this population. 

Given the nature of our data. f~r the overwhelaing rajority of paraeters, 

coding could be done In the field. This is particularly true for various types 

of obsurv.1tor4l and parent-hild interactional .4 oures.for cognttive anil be

havioral noAsurei it is recomsendet that coding be don# In a laboratory setting 

either in the field or back in the United Stat##. Once obtained, data #hould be 

sent not only to a central data bank, but alao to each tonior investigator to 

alloW them to betin preliminary analytic work. 

ntrro S n4ri,aIAg
 

In re#4.rd to interproject standardiaatihn, the comittee felt that the cog

nitive area tacd a problon that *ay be 1If relvant for ore biologiosl areas 

touch av nutritiot or prenancyitart lton. olcftically, oodificattons inmany of 

the v ria*4. Vg hopleto fmteare wilt )uvV to b, 400e to fit the measures to 

the tu1tqrAt Nattvrm# of a spoelic country. It is ponible, howevor, to odq 

Instrutntsad tlt be Therefore itwas
4 asurting the saw basic protessee. 

str....... retho'a, following tho integr4tive report of the Scientific 



Coordination Bo~rd, each of the qonior investigators in the cognitive area visit 

their specific country to observe the ecology and conditions of the villages 

they will be working In, determine the availability of instruments stmndardised 

for use in each of tho particular cultures, and, if at all possible, begir some 

pilot testing to asess the difficulties and problems vith the instrumets we have 

suggested.- T-3owinga ts-first, to-country tEW-i.t was- then- rem ended- that

each of the senior investigators mt at a single site to discuss what modifica

tions in instruments would be necessary. At that point It could be determined 

whether the degree of modification required will affect the aessmento tfthe 

specific processes that we are interested to. Along this Line It again mst be 

strossed that we are interested more in the meaosurement 7f specific process 

dimensions than in utilizing a specific test. Therefore. the question that must 

be contral to this proroseJ meaetin t the degree to which modifications demanded 

by e#Ah untque culture will alter measurcimt of proceoses, rather than a degree 

to uhtch alttrattin4 to tests a-st be "jdo. 
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SOCIXAL PIRr 4.E 

aEcutivy SyrrvirLrv 

Two ractors, TDIC and TIRSCTrIoN, %.Illho usod to monsure 
and oporationalizo the variable, Social Porfor=nce.
 

The major data category for observing and evaluating Social
 

Porforance isActivity. 
ACTIVITY will be observed as distinct
 

behavioral. acts.which. are .drectly.or-IndIroctIy production

related, and which take place in the home 
 or home environment, or 
away from the home environment. School-based Activity will also 

be observed and measured. 

The WOsihold is tho level of mialosis. units of anlvysis 

WOe nd1VidU3!S aAd 11k.1AhOldS. 11'.C )rT.JMnty UJI 1 be stJ:d1i.f! 
,1WHIFoc, Wital!' aal resourco to the rb,-ndcnt .
 

Da:a Ui IItl thc I,lu~:n~dinvlit1,~Iut~ with, ;i 

>*rd|,+:;[ - . , , ', -


Octal Performanca may be detorow4 fron a Mnltian of out. 

comes re. levels of housvhold food energy, Time Activity vasiures,
-


,ll 
 .- sures anJ riacduires will be cnttcxt-svnsitivo. Measures 
and procedures will also be siilar n- 4ountry projects. There-

Core, "project equivalins" will be ,.-+,- nd tested prior to 
imlctrntaticn, Efth:wraphic recouin;w,. ntioes are iditplntAble 

here. 
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M'e Nutriticn CRSP Tchclmii14M.,w>ry GrouIp cati ioci tkwen a70 

diicmsso and ovaluate conc-orpts and wriolooguic.i 3approachei for 

rnasuring social compaonce In tho coiv rtw'rch design cn food 

intake n4 functio~n. Tliv specific objectivos, of this meoting were to; 

i~t prruins to, the food Intt),Q and i'unct ion study-, 
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siai cM.vence 1s- a D~pndent VarlahIo 

TAG mve reconm:od the fimportiawu of social CWNiptenCQ 

as ireciic dopondient vrtriabl in the food intake ant function 

irutirnW~rv imudy, but srotvio th, ticed to intograto it with 

the Oc~r 4r lopm~dent vwiatblos. in wtht :~~ji4p*vdentivo 

butln to mrd4vdtui, an houtihold fkxxl .irgv ~p 
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* ~z~i~ stratpgnt ~pplicni,o fieldu stttinpsa tt) 

a vasures of hoehold subsistom thtat can tv, standlardi.-d, 

to permit coiMartisn within aind aicross countries 

* 	culture-sensitive re~search instrqnmnts vJ~ procedures 

* 	3iresoztrch approatch thnt cptutes canx,, or onoing interIction 

tim

* 	 a ethnorapic data b-ase (iurmvt) a% priary resource for 

finalij:ing methodol"oc4l apprviche% and reeah procedures 

* 	 Z 4~etvwvthazt can N.;wt N" 

"oriu~ 	 r.--ut in I iv ir :'hpre~~ 

w~~~~~v'~~~~~r~~~A 	 ,1tjl:~t h~ n~~ ~~n mb1 o 

i T ~Yd i v~i~Ir~ sh~4andh, '~ ~'a~ 

a iq~ oxmc in 'if taska, it 1*
 
i~qr?4mf ti) Awr-iio '-vtfr cam iV~ina W
 

mg 'Iro-,t espsivavts" for irpkntna Awsud b corde4 

h 	 i,;t ~ ~ o~w~$' 

-'1 



LikeQ Nrubolt Nmnwr ajulLazarus (1,)S1) on s*ciaI coqvtow~ 
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fri to htaw behavioral 3ct uilch derim from the mitunl 
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'1U . A. 

4L' > 

V h wi4a rokfi. t. rIa 



b. The IHotwohold DefineLI 

Ow e~i~ition of householdfhowmtwuld irni~tt be 4 unit of 

aggrog~tin hich consists of indiv'iduzi 41 EMdo lcontri' 
Kite to its food onorgy suppty and conutwv from that sup~ply, 

regularly or irregularly'. The individual members may or ay 
not live inder the *amu root continuotisly. 

This provisional definition of the 1wuothold accountsfor 

the absent (often ccmuting) ma, a commuon practice in inny 

,mmmities. too also accounts for knyan residential and 

mating rittorns, 3nd the Ilversw noctumnil 1-ttterns of childrcn, 
%Ws~cnts .md miles in unva rural (nd u -1an) coi'u.nities. 

. 'ttir oeoarch Cancornsat tbw Ucujiobold Ieecl 

ibree rajor nwntach concerns pcrunin~to *oial pTrfornm 

wong cMg I"ejv, e at the Imw's'hoI vwl w~o croitries, 

vzj*r* in dirct And indilvct praw4tiqni-rolatt -d w.tivitios to 

;atld a& u;?e :vwt of flUcWo vturr,,. (' O 

otyla, process, aid ctsrio: of trn nelctieen (or among) 

(crixii, emer~veyo straw~i "project eav*#wrlet' torm) an 

kielS of thoulahob-I &*,C crr.O 

JCowit for varlition in the ionyvan *ation, 

NOrA porfornwv IA 
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perfoimance isdefined as the household's ability to either 

maintain or increase its baseline food energy levcl. Inour
 

view, challenge response is crucial to evaluating social perform

ance.
 

t. Behavioral Acts associated with the Data
 
Catcory, Activity 

As mentioned eirlier in this report, the TAG suggested 

that naturally occurring behaviors be identified and measured to
 

detcrmiine Social Perfomance. One way to accomplish this is to obser.e
 

amd measure individuals as they "perform" narurally at work, at
 

schocl, at play, at re ,t - under "normal" or "challenge-free" 

tend .tions, but, also, as they "perforn" in rvspons.,' to cha lenges 

that occur periodically. 

Since prod'rtion-related activities are - ;.,,, as "observatirnal 

truits" e clas: iflivd tndivi.tu behavior, into catcgories of acts 

'..ict are di rctv ,rloJ.ct i'n-re ate.l, or ii iliiN ly ), 

h:c n- relatcd. r1',e tV.,o c:ategori, .,',C irt-cr S iidcd into 

acts erformd (i) in the home or home evrironent ,r ffL) axa 

frcm home or home envircniicnt. lurther, since tLe :%escarch prrcect 

is largely concenied with various astlect, o"o (cnd pr7,,!uction and 

uso, activitics involxi I . C 12 *'i8 1r, H..' 

1. Production-relatod *ctivit :es - 1irect: 

. i ti : 

Acts perfomned !>Nmember 0o hou:;choh1d/; hrmestends 

which, in function, contribute dircctly to the 

househol/homestead food energy' supl 

to ppendices -1A ind 413 fr 'ctal1s). 

. (e fer 

http:tndivi.tu
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2. 	Production-related Activities - Indirect: 

Acts performed by members of households/
 

homesteads which, in function, contribute
 

indirectly or incidentally to the household/
 

homestead food energy supply. (Refer to
 

Appendices SA and SB for details)
 

g. 	Behavioral Acts associated with Ifhe Data Category,
 
School Performance
 

--'School Performance (of children--6- 12 years of ,age):
 

Acts performed by thL, school child in the context of schooling
 

which can be evaluated by the child's teacher(s). (Refer to
 

Appendix 6 for details).
 

R~ec.-cch Questions to be Addressed at the Household Level
 

Is there a relationship:
 

1. 	bctw'¢on the wuourat of time .:;t h Cu.1 In dio1ds 'ct 

production-rdltcj activities ad level of household 

food energy supply?
 

2. 	between the proportion of time spiit hY households In direct 

and 	indirect production-related activities
 

and 	level of household food energy supply?
 

3. 	between household transactlon mo'e in conducting
 

direct production-related activities and level of
 

household food energy supply!
 



4. 	between household transaction mode In conducting indirect
 

production-related activities 
nd level of household 

food energy supply? 

S. 	 between level of school performance and level of household 

food energy supply? 

6. 	Are there relationships between levels of household
 

food energy, number of challenge events, typo of challenge oxpc

rienced by household, and stage of recovery from the challcnge evcnt? 

IlT. ETMUNOGRAPHIlC CONSIDERATIONS 

TAG 	members suggested that data obtained from the ethnographic
 

research in Phase I should expand, reduce, or othorise modify the 
behavioral categories presented inAppendices 4, 5 and 6. The
 

ethnographic data should also aid in determining appropriate modes 
of traninct ion, management 3trategio ,, p,..rs n- env Ironment encounters, 

ollse:lional settings, and options (or 	scale di.mensions) for assess

ing 	problem solving skilla.
 

,lthough our TAC strongly agrees that social performance can
 

be rigorously defined and oporationalized in the three research
 

sites, the group also feels that mt:1imtzi offectivencs; and cred

ibility of this concept will be achicvcd only if we have pilot 

ethnographic reconnaissance in the three sites, Inorder to identify 



the best possible indicators of performance , i.e. indicators which will 

be context sensitive, clearly quantifiable, and comparable across 

the three sites. 

Standards of Behavior
 

Ethnography will define two sets of standards of behavior:
 

local standards and official standards. Local standards are the
 

patterns of acceptable and unacceptable behavior which are defined
 

at the community level by people in the comnunity. Official
 

standards -are doctrines of institutions and may be contrary
 

to local standards. This isespecially true inthe case of school
 

attendance. 

Iousehold Subsistence 

The ethnography and description of each household aill furnish 

us with adequate baseline data on the subsistence resources of the 

househouls to be studied. The key data required, at a minimun, 

ilud.Ie the major capital resources of land, animals, equipment 

ad water/fuel access. Several other categories ma) also be important 

ina )articular site. 

Cont.nt areas for measuring subsistence ispresented in 

Appendix S. Those should be measured quite,comprehcnsivoly once, 

wid then ul Jated, elctively, during the course of the study. 



IV, DATA COLLECTION AND EVALUATION
 

Suggestions and Recommendations on Data Collection
 

A list of reconmendations for data collection ispresented
 

below:
 

1. 	Twenty-four hour Time/Transaction tables for each respondent, 

to record (i)Time - Activity data i.e. the ntunbor 

of hours the respondent spends in direct and indirect 

-production-related activities (Appendix 4A, 43, SA and 

SB) (ii)Transaction'. Activity data i.e. descriptions 

of transaction modes associated with the various 

activities. Includes range of appropriate options 

available to respondent, options used, individuals 

involved indecision-making process, scheduling, time 

juggling, and other "process" data. 

2. 	 For each act recorded in thc table, Thc "dll also bo 

recorded in terms of (1)absolute tine for each 24-hour 

period, (ii) average time (for 4 rounds in the Samling 

pcriod),(ti) percent tiw, and (Iv) proportion of time 

spent in direct and indirect production-related acts. 

3. For each act recorded inthe table, mode of Transaction
 

will also be recorded. 
These will he based on criteria
 

which will be developed further.
 

Descriptors must first be dovcloped within the context of each
 

field zetting. Later, we can dorivc "project equivalent"
 

Jescriptors.
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4. A child's Time Activity data might be evaluated as a
 

"productive tine input coefficient." This would assess
 

the child's productive work hours as a proportion of
 

the adult work hours,
 

5. 	To get the most valid and reliable association between
 

household food energy supply and social performance,
 

data for evaluating social perfonmncc should be collected
 

and 	standardi:cd -after-a.series of. food observations,_ 

6. Behavioral acts selected for study should be conmy n across
 

research sites. "Project cquivalence" should be doteimned
 

from the ethnographic data.
 

7. 	 To effectively measure reon c to challenges, include only 

challenge events'that are economically-related e.g. loss 

of an economically-productive adolescent male, and not 

emotional cri~cs e.g. loss of a newborn son. (The author 

disagrees with this caveat). 

S. 	Response to challenge data should be collected at different
 

stages, periodically, inorder to teasure adjustments to
 

challenges that are both predictable and non-prodictablo.
 

"Refer to Appendlx 7
 



Suggestions and Recommendations on Evaluation
 

The Social Performance of households can be determined from
 
a sunmation of outcomes, Levels of houschold food energy supply
 
during "challenge-free" and "challenge" periods appear to be most
 

relevant. Levels of household food energy supply could also serve
 

as i)indices of recovery from stress following a challenge (ii)
 
degree of vulnernbility (ill) indices of adjustment 
 to change. 

Social performance may also be determined from the household's
 
ability to maintain essential activities. This could be evaluated
 
by (i)number and percentage of activities maintained (ii)labor
 

values of the activities or by both (i)and (ii).
 

The Social performance of individual household members should
 
also be evaluated. 
 Individual Time - Activity and Transaction -


Activity tables can be used for this purpose ifroles and goals
 

irz spccitie,. %here relevant, self-assessment scales should 
be developed, tested and used with Individual respondents. Examples 

are (i) a seIC-anchoring scale with locall' relevant end points 

or (i) a graded (perhaps S points) "success" or "effectiveness"
 

scale to rate success or effectiveness inachieving specific goals.
 

The degree to which household e'.ources, or the rcsourccs of 
other households and the larger ccriunity are employed inreducing
 

stress and solving problems should be included inany comprehensive
 

evaluation of social perforzance. Sae examples of household coping 



behaviors or responses to challenge that threaten subsistence include:
 

o downward shift in food constmiption
 

e diversification of production
 

* expansion of production
 

a increase or dccrease in borrowing, lending, pawning, etc.
 

e increase inexchange transactions
 

a shifts in labor allocation
 

* shifts in houschold power structure
 

s increased legal proceedings
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V, SUWARY 

Two factors, TIME and TRANSACTION, will be used to measure
 

and opcrationalize the variable, Social Performance.
 

The major data category for observing and evaluating Social
 
Performance isActivity. ACTIVITY will be observed as distinct
 

behavioral acts which are directly or indirectly production

related, and which take place in the home or home environment, or
 

away from the home environment. School-based Activity will also
 

be observed and measured. 

The household is the level of analysis. Units of analysis
 

are Individuals and Households. The commnit.,, will be studicd
 

indirectly, basically as a resource to the respondent households.
 

Data will be obtained longitudinally, beginning with a
 

standardi:ed baseline. 
The data will include Tme - Activity measures, 

'ransaction - Activity measures, and measures o"f hcusehold food 

cnergy. Repeated measurcs %ill be obtained at specified times during 

"challenge- free" and "challenge" periods. 

Social Performance may be detemincd from a summation of out

comes re. levels of household food energy, Time - Activity moasures, 

and Transaction - Activity measures. 

All measures and procedures will be contcxt.scnsitive. Measures 

and procedures will also be similar across country projects. There

fore, "project equivalents" will be developed and tested prior to 

LIplcrentaticn. Ethnographic reconnaisanco studies are indispensable 

icro. 
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APPFNDI.Y I 

Some guostionsfor DiscltissOon 

I. 	 To arrive at a functional definition of Social Competence should 

we first specify the level of analysis, 

Is it the conunity?
 

Household?
 

Individual?
 

2. 	 Could it be all three or two of these? 

hit 	standards should be employedha. 	 to.judge, competence? 

4. 	 Assumhg that the target community sets its otn standards of social 
competence, speciflcally, what information, and how much Is necued 
from the etluiography to esta-ilsh local st:tuards of social competence? 

S. To what extent should "off'icial stadards" (c.g. regulations about 
schooling, imnii:ationi, otc.) be used in the io-,nlation? 

o. 	 o do we reconcile differcntial local ind official) starlards of
 
,ecial computence in the three research cormmities '!
 

7. 	 Comitence in what? For itbat? 
Xssminq- ,rior lpeci' if:atien of the level o!' xvilysi:4, i4 it .casilhle 
to Jt'velp : ly ifteliv. IpZo iv,t y ,, .. ei:al corqw.'tencet Socn''.ii 4n 

- -'cdv produc i ii
 
M ing
-arvet 


-. fow, atcquis ition 

- iIlr~i~Il 1ca'
 
-
infant feeding
 

family health c:are
 
-- fert i I i ty zwiagownt
 
-- child care
 

• -	 ncral rms*4rco wigent
food presnation 
food storigo
 

• intra-hoseholl food distrhition 
*food pr~iuin 

• - food intine
 
Qtc.,
 

1. 	 flow do %t operation-aht~ cit -. t~ xulysi to ObtainOhe IV: Id tsnw 
out e -vaAjtiroqs wW qOriintativiv JUt4W Vor oxanpe, if apptroprvlt 
traJo,offs in r - 
how. do '~ uv r t 

http:Socn''.ii


A major challenge is to assess "adaptive competent behavior" i.e. 
to detennine competence of the individual in relation to his or her 
environment, and socioculturnl situation, To meet the challenge, the
behavior must first be defined contextually i., the social/environmental
context must be defined, Secondly, the demands for appropriate behavior
in that social/environmental context must he oiilled out, Also, the
constraints and resource must be specified, The measure, then, should 
include a set of options (opportunities for trvido'orf) open to thnt 
particular individual in that particular soc~o-environmental context. 



APPENDIX 2
 

STATEMM'rS ON SOC LU CO IPENCE/SOCIAL 1,UNCIONING
 

"The term 'social functioning' encompasses a broad range of individual 
ani group behaviors, it isnot a snecific variable, but many
variables which reflect how individuals perform intheir social 
and cultural enviromments, how they act on the environment in 
which they live, and how they act on one another, No matter
whether the focus of research is reproductive competence, response 
to disease, work production, school performance, or cognitive

functioning, the behaving individual, alone and as part of groups
 
and social institutions, isan ultimate concern,
 

For this 	purpose, the working deClraion of social ftuctioning

includes 	behaviors involving responsiveness to stinilation, change,

and stress, capacities to adapt to complex environmental demands,
and %killsused in interpersonal relations in the many and diverse 
roles inwhich the individual operates. Social functioning ranges
from interactions het,,en the individu.l and r=ily to intc-ractioni 
!etwcnn :kuily and comunity including institutionr." (Rlrort of 
the Workshop on Malnutrition and Social Cotetence, 197S, p. 1. 

, "So,.ia competence isthe ability to meet effectively all responsibilities
appropriate for one's societal status." (illen 'clsser, 1978, p. 13). 

3. "Conpvttc .. develops along three naLior axes, all closely interrelated. 
First isthe ability to learn or to Usv a variety of alternative 
path ,ays or behavioral responses in order to reach a given goal ... 
Second, the comtennt individual coprrehends and is a le to ue t
variety of social systems within the society. wvlng within these 
syst ms and utili:ing the resources they offer. rhird, competence
depends upon effective reality testing. !Reality testing involves 
not ,-relvthe lnck of psychopathoiogkal icpaiment to perception
hut also 	a positive, iroad, and sophisticated understanding of theworld."1 	 (T. Oladivin, 1067, p. 322). 

4. 	 "T1h, do-ree to ihich in individual is able to idetHtfv, 4ecure and 
utili:e personal and environmental rcsotircev. in order to Initiate
tetion for achieving positive outcomes, a d/or ro respond appro
priately to ongoing "Ind socina1einironmental insults. Inotr

!.ords, successful adaptation to chal lenses of jvrsonal, family. 
com. ity and societal life." (Noree V. Jorom, Nutrition CJ'.P 
:iroposal. 



S. "Personal characteristics (knowledge, skills and attitudes) which
 
lead to achievements having adaptive payoffs in significant

environments (requires the assessment of the motive of the
 
person and the demands and resources of the environment. Com
petence suggests an ecological situation," (Norman D. Sundberg
et al, 1978, p. 196).
 

0. "The combination of skills, attituides and motivations which enable 
the individual to operate effectively within the environment.' 
(,Iai in B. Sussman, 1079, p. 250). 

"Competence involves effective role perFom:race for self and for society."
XH Brewster Smith, 10€8, p. Y i,
 

8. "Social competence relers to the ability o f people to fulfill needed 
social roles at a givcI4 point in tiro." sigmtund E. Dragastin, 
1970, p. 28(1). 

i."Intirpersonal competence is a skill or :dhilitv 'in control ing the 
cutcome of episodes o: interaction' (), oi comprising six cecmponents: 
health, intelligence, vmpnthy, attonomy, iud,:.ement and creativity.' 

Focte and I..S. Qttr,1, 105.). 

V.' "The ability to attain alid perform in three sets of statuses: thcse in 
ihich one's society will normallv aspn one, those in the repetoire
of one's social svstm that one may rea'on, l"aspire to, and 
those "hich one night trimvnablv invent or elaborate for oneself." 
(A. Inkeles, 1500. 

qe e ,,,1Iunw, ... rolv.-E. '% = i o e V1 no' n ;l 

'hilbimi Ratoosh, W,)S , p. 2j. 

. ..",,tonce .. a set of fhin"tiena1 mr inst r':.'vnt a whc! r Q. t.113 ;K 
'cssible to ;perfori a O',It,"i-lyv s'c,:ii tWO4." !ohn u, 19S I,
W . 414l).
 

15, '"cnputenco ismore than succesifu1l1y onpert ing, , util izing one' , 
capacities effiectively, or being aiil tol ch:In,, ,hhptivelv to 
aenv CI rCUl1; t i " ' '* J sol r.10.'5 viTniny na 
O :ing In'1Wrn'iJent i hW h,.'11 . pori WVt t,'.M! ) 
J-el'pen our =L.v'r.stj.mingh of the cIt t ibt ',_are etbd d ; ir I 
are expressions of a :inear and distant so 'i al ,^orld... dlalt nd iii 
whIat one does, think', and concludes 'Wh:vs reflvcts embeddedni,;
in a near and distait social world."' cir.otLr 3. ' arnson, 1040, p. .3 



14. 	 "In general, the objectie oC soci-tlintion is to produce competent 
people, as competence is defined in any given society. It aims 
to develop a person who can take care of himself, support others, 
conceive and raise children, hunt hoar or grow vegetables, vote, 
fill out an application form, drive m auto, and what have you." 
(A. In1eles, 1966, p. 265). 
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APPENDIX 4- A 

PROCI)tCTION-RELT D FINIMORA, ACTS DIRECT 

A. 	Based at Home or inHomo Environment
1
 

1. 	 Cultivating plants: 

e.g. plowing 
sowing
irrigating
 

weeding
 
fortil :ing
 

feeding
 

shl~4ring 

3. 	 Acquiring food for household constuMption: 

e.g. harvesting 
.11lMing cows, g ettioatW. 


4ol Iva Ing 0;,".
 
lNtntinlg gAM-,13arg xW' srll %414 anmrtlsii
 

4. 	 1cquiriag ftd for ,.ln ar(rt r i o:
 

V..,A. sm 3 Mowe
 

R.Praparatio for flqpl¢:hrzylmslihtainin 	 fivid 


-ut'+.kiwo.i ! esharpenfig lil.t; mul'-,vto*l, 	 tfr 

preparing fishing nts
 
prTupaing plcigh, :tc.
 

6. 'Iftwprini Item for switnfl f+.o for #Ale or !mrtor , 

At,
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7. Producing goods in the household ror salo: 

e.g. weaving haskets 
making wearing apparel (shawls, shoes, socks. 

shirts, pants, undoncar, dresses, hats, otc.) 
making cottage crafts 
making furniture 
making wooden tools, utensils
 
making pottery utensils
 

8. Producing goods in the household for household utie:
 

e.g. 	 same as 7 above 

9. Wage-earning activity (contract work, non-speculativo):
 

e.g. 	 embroidoring 
sewing 

10. 3iarketing food and food products produced in household: 

e.g. 	pricing
 
making lalvs 
labeling 
packaging 
making signs 
dividing product into utnit amounts for sale. 

11. Nlat-'Acting non-txrod items prdtltced in household: 

e.g..si,=- ai 1i0 ihove. 

1'. Loading ta,4.cts ror transport of household-produced 
ite to markot. 

11, Unloading pjcIltges and putting aiway items: 

e.g. housclold-mado and prodiced rood and 
products not sold or bartered at market 

purchased products for lowisehold use 

Ii. lkrtering food and food proldcts prodhuced 
at how-lasc: 

in household 

e.g. discussing products with potenti.ll buyer 
bargaining on valuo 
dividing product 
exchangting product-for product ,or promise of product, 

or pm ict-forservice or pr(^ie of service. 

I. Bartcring mo ifood itc-m jirmlixcd in lxwschold at hm-#As, 

(!-r *WVi-ao 1-1 above. 



16. 	 Selling food and food products produced in household 
at home-baso:
 

e.g. discussing product(s) with potential buyer 
dividing product 
exchanging product for currency 
making change 

17. 	 Selling non-food items produced Inhousehold at 

home-base:
 

e.g. 	 same as 16 

18. 	 Preparing food for further processing - Stage I 

e.g. 	milling grains
 
...scaling.and cleaning fih..
 
butchering awimals
 

19. 	 Preparing food for further processing - Stage II: 

e.g. 	 washing
 
gathering utensils
 
cutting and/or slicing
 

20. 	 Preserving food:
 

e.g. 	 all of 19 plus
 
cooking

fementing
salting 
canni g
 
drying
 
smoking
 

21. 	 Storing food: 

e.g. 	putting food In containers
 
seal ing containers 
labeling containers 
putting containers in storage space 

22. 	 Recycling foxod ro ians: 

e.g. 	 for aninuil food
 
ferti It erirtIch
 
selling

bartering for other itvms
 
storn ie for ftujre r'ai(fs)
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23. 	 Collecting items:
 

e.g. 	 weeds or wild plants (for animal feed or human 
constunpt ion) 

fertilizer
 
fuel (firewood, millet stems, corn husks, dung,
 
sawdust, etc., for food preparation, etc.)
 

water 

24. 	 Teaching production-related skills: 

e.g. 	plowing 
preparing fishing nets, tackle 
making furniture 
preserving food
 
butchering animals
 
preparing meals
 

25. 	 Post-harvest preparations for I' iture food production: 

e.g. 	 preparing and storing seed
 
preparing and storing plantings
 
breeding animals
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APPr.NDIX 4. B 

PRODUI rION-RE-1ATED BEILWIORAL A.TS - DIRECT 

B. 	 Based Awav-from-liome or Hone Environment L 

I, 	 Ige-earning activity: 

e.g. 	 factory work 

2. Preparing food mid food products produced in household 
for 	sale at market site:
 

e.g. 	unloading buskets
 
setting up stand
 
arranging products Cor sale
 

3. 	 Preparing non-food itw'is produced in household for 
sale 	at market site:
 

e.g. 	same a, 2 above 

4. Bartering food and food products produced in household 
at the market site:
 

e.g. 	 discussing proctt(sw t ,sihi otontianl I'uy'r 
bargaining on vaIute 
dividing pro:kict
exchanging produt-for mproduct or Irir.ni. o" 

product, or odchgi ot -'_r.evce or 
promise of Qcrvice 

R.Bartering non-NAAttem.4 pnrohic1 in houschold at tiu 
market site: 

e.g. 	 Sw' as 4 above 

ti. 	 Fel l ing, food .nd fkx-d pr' i ,t. prok-ceJ in hiotv-ok 1
 
at the ,market site:
 

e.g. 	 discussing product(s# with potenttal uyer 
diviJing product 
exchanging product for currcnev 
Making h.htnge 

S 	 ite S pmh4i04 at thl,elling non-food 	 in hoisehold 
market site: 

e.g. 	 s5V as above. 

4 cer4hooprtyto ouintl rthro Wiitd o t .nt -li,41t- 1-1 
to 101A601ol.- Usivirerw*tit 1.4 not li-1to'd to) iti' lte vicliwtyo 
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8. 	 Delivering food or food products produced in
 
household inresponse to a slc, barter, or other
 
agreement
 

9. 	 Delivering non-food items produced in household in
 
response to a sale, barter or other agreement
 

10. 	 Plivering services in response to a sale, barter, or
 
other agreement 

II. 	 Preparing food or food products produced 'in household 
for return from marot to hor-,Ixbse: 

e.g. counting money 
taking down stand 
packing up food 
putting food incontainers for transport 

1. 	 Pr~paring non-food itemi produced in household for 

return fron mrket to )'hase-t: 

e. g 	sAe as 11 above 

13. 	 Collccting items: 

o.gl. -ds or wild plants (for anlmal feed or human 
consumpt ion)

fort ilier 
fuel (firvwlod, millot st is, corn husks, Ju=*. 

lwdut, :,, i'or food prepiariton, otc.)
uater 

14. 	 Ac,;ii1ring food! for h;usvho~l ..ost n: 

eg. 	l~rchaIng 3t r Itc.
 
fi ihing
 
hartering
 
huntin;
 

l1. 	 \ lrin fo t for salc or Ivirtti: 

16~. 	 lPrc!n' ng~l ies for pt~ton acivitics'. 

!.lt tnsilo fo'r cc'~ing, wrving eaing, drtrta-1 
And torage

f.urni~ings (4or, t etc.)fodc 	 , 

firrdnfintg, ~ twit*'t. 

'or (rwjtirj.a-,Pib 

for 	1ii~. ~ n,> ~ 



V', PIarticipating inconimm ativitioni:
 

e.g. food co-oporative

eqailmicnt cooope ra t iVe
 
farm co-operative

savings club
 

1A. Participating inconmuiity orgrmi:attons/institutions:
 

e.g. ugricultural extension progriuns
 

19. Traveling for any direct pi.xuct ion-related activity:
 

e,.g. to and fromi garden or farm
 
to and from factory
 
to and from market
 

. .. . .. .....
to -and-from w e ll ... ....
 
to and from river, etc.
 

.	 Wniitin for any service or prlodct associtcd with
 
direct production:
 

e.g. water at corrmnil Aotrcc
 
shocing horse, etc.
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APPENDIX 5 AA 

F" UCTION-RELAIT-D BEI{AVIOP\, ACrh INDIRECT 

A, Based at Hoine or in Home Fnvironment1 

A1. Planing the menu (probably ai cogiiitive process 
which cannot be observed directly; menu planning
might be deteimined indirectly from meal structure), 

2. Preparing meals: 

e.g. 	all of Appendix 4(A) L9 plus

combining different foods 
adding seasonings
 
cooking. (roasting,.ronsting, bolinu. .-stowing,

bahing, frying, parching, etc.) 
gain iihing 
heat ingA/arming 

3. Distributing food: 

e.g. 	dividing food
 
serving portions to other% 
serving self 
helping others %ho can't serve tlaelve 

-3. Consuming f'oodx: 

e.g. 	 eatingJrinkiiig 

3. Feeding imitan/chil d 

o. Caring for health of househol,l w.bcri Who are ill: 

e.g. 	 preparing hono rv iler
 
preparing pectial diet
erkin:d:ical at ',nt i,'i 

nzurs ing 

•". 	 Practicing birth control 

L,fer% to prpertyv ouned, rentcd, le:%sod otl ti t.th i t 
to htsbehold. Eav'lvrenent is not litited2 t 1M~odiato t%. 
vicinity.
 

*i4ttfi I JeCriptive 0x31Tlc0 tO N' WOVd. 

t) And I. yerso 
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S. Practicing personal hygione:
 

e.g. washing body or part of body

washing hair 
shaving
 
dressing
 
putting on cosemetics
 
combing hair
 
styling hair
 
brushing teeth
 

9. Caring for personal hygiene of other household members: 

e.g. same as 8 above
 

10,. Resting
 

11. Individual praying, meditating, thinking
 

*12. Supervising children
 

*13. Niediating in dispute .ettlv-ents
 

14. rmtertaining self:
 

e.g. dancing
 
singingq
 
playing musical instnmnent
 
listening to nusic
 
listening to radio
 
rending 

15. Entertaining .self (with a tXvw others)
 

e.g. playing games (with other adults, e.g. cards)

playing with children 
dancing
 
singing
 
playing musical instnient
 

+16. Playing with other children or .it0tlts
 

17. Washing, rinsln and bleaching (wtaring apparel) 

13. 4ashing, rinsing and h!eacing fother): 

e.g. rugs, curtains, towel.s, 1edding, etc. 

19. Starching (Naring apparel) 

'0. Starching (other): 

e.g. snwe as 1 above 



21. 	 Drying (wearing apparel)
 

22. 	 Dr.ing (other) 

e.g. 	same as 18 above
 

23. 	 Ironing (wearing apparel)
 

24. 	 Ironing (other): 

e.g. 	same as 18 above
 

2S. 	 Storing (wearing apparel)
 

26. 	 Storing (other):
 

e.g. 	same as 13 above.
 

ind
7. Cleaning polishing wearing apparel: 

e.g. 	shoes, buckles, etc.
 

2 .	 Cleaning:
 

e.g. 	iooking and eating areas (stove, fireside, oven,
 
coalpot, tables, floor, etc.)
 

dishes, 	 utensils used in food preparation and 
consumption
 

. M9 l-iing kjuartrm!antainino 	 rs: 

e.g. 	 shakln' out bedding/rug;.s
 
scrubbing floor
 
sweeping
 
dusting

washing 	walls
 
addingoil to lamps 
putting 	away clothes, toys, dishes, etc.
 

30. 	 Repairing living quarters: 

e.g. 	painting
 
repairing doors, furniture, fence, etc. 
patching roof
 

31. 	 Collecting items:
 

e.g. 	 cans (for patching roof) 
automobile tire% (for patching roof",
 
containers (for funishings,)
 
papers, 	 miga:ines, posters (for papering walls, 

Jecoration, etc.)
 



32. 	 Preparing food for a social event/communal activity
 
involving individuals from other households 

e.g. 	includes some or all behavioral acts included in
 
food preparation in Appendix 4A
 

33. 	 Preparing living quarters for a social event/communal
 
activity
 

e.g. 	includes some or all of 29 above
 

34. 	 Participating in activities associated with rites
 
de passages:
 

.- g, 	 confirmation
first communion
 
graduation from school 
circumcision 

35. 	 Sleeping
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APPENDIX S- B
 

PROIDUCTION-MEATED BEHAVIORAL ACTS - INDIRECT 

B. Based Away-from-Home or Home EnvironmentI
 

1. Consuming food:
 

e.g. 	eatinlg
 
drinking
 

2. Individual praying, meditating, etc.
 

3. Participating.in,conlm alactivities: 
.. .... .. ......
 

e.g. 	informal gatherings
 
social events
 
celebrations
 
festivals
 
contests
 
social club events
 
choral groups
 
sports
 

4. Participating incommunity organizations/institutions
 

e.g. 	religious scr,,ices or funztion.s
 

wkes, .iumerals
 

S. Entertnintin self:
 

e.g. 	dancing
 
singing
 
playing nusical instrument
 
watching T.V.
 
listening to music
 
listening to radio
 

6. Entertaining self (wlth a few others) 

e.g. playing gams (with other adults)
 
playing with children
 
dancing
 
singing
 
playing a musical insturmcnt
 

1Refers to property ounod, rented, leased or otherwise titled
 
to household. Environment is not limited to immediate hoe vicintly.
 

Behavioral acts perfond primarily hy children 
vtween
 
6 :nd 1. years of age.
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+7. 	Playing with other children or adults 

S. Supervising children
 

9. Mediating in disputo settlements 

10. 	 Leisure travel
 

11. 	 Commuting travel from urban to rural setting and
 
vice versa
 

+12. Conmuting to and from school
 

13, 	 Purchasing household items not for use indirect
 
production-related actitivies:
 

e.g. wearing apparel (clothes, scarves, hats, shoes,
 
shawl, bolts, purses, tubrollns, etc.)


personal hygiene (soap, towel.s, washclothos,
 
toothbrush, comb, etc.)


decoration (jewelry, cosmetics, etc.)

household maintenanco/repair (nails, tools, wood,


wire, etc.)
 
musical instruments
 
radio
 
books
 
art supplies (paint, brushes, ink, etc.)

pictures

school supplies (paper, pencils, glue, pens, 

slate, ruler, etc.)
 
toys

alcohol, hashish, cigarettes, etc.

religious supplies (candles, prayer heads, etc.)
 

14. 	 M'utual aid: 

e.g. contributing labor to other houscholds
 
loaning (food, money, animals, etc.) to other
 
households
 

contributing 	health care to rvmhvrs,of other 
households 

IS. 	Waiting for any service or product associated with
 
indirect production:
 

e.g. enrolling child inschool
 

medical carc
 

l. 	Sleeping
 



APPIINDIX 6 

SQOOI.-REILATD BFJIAVIOAI 4 ACrS 
(For evaluating School Performance)
 

1. Attends school regularly
 

2. Usually arrives at school punctually
 

3. Returns home promptly from school 

4. Passes most or all subjects at end of tom 

S. Usually has homework prepared 

6. Usually answers teachers' questions correctly
 

7, Usually seeks assistance with difficult work at school
 

e.g. 	 from teachers
 
from advanced schoolmates
 

3. Usually assists teacher with classro i tasks 

e.g. wahing blackboard
 
getting chalk
 
participating in learning demoistnition 

9. Usually obeys teachers' directions 

e.g. 	 keeps quiet during instniction 
answers questions or speaks tip

takes tests independently
 

10. 	 tUsually worklco-operatively with classmates on class 
projects 

e.g. 	 gives appropriato directitxis to others
 
performs activities directed 11w ot!wri
 

11. 	 Usually seeks assistance with JiIckult homvcork 

e.g. 	 from advnced classates
 
from older brothers or isters
 
from 	parents
 

12. 	 Is usually friendly and helpful to d0rsvtes 

13. 	 Is Vitally repetCul to teacher :"IJ (tltwr* in a*t1,r~tV 

14. 	 UNMlly plays woel with clap*Mte" dofrng plvtiiov 
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15. Dso not ustAlly fight and bully clt.atWs 

10. Is usully ClQWn 4nd WQI1groOnd at school 
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APPENDIX 7
 

MILESTONES AND LIFE EtVENTS 

(Prolimlnary-will chango with othnographv and as focus sharpens) 

I. Child's graduation from school
 

2. Marriage of daughtor 

3. Marriag* of son 

4. Birth of a healthy son
 

S. Birth of a healthy daughter
 

6. Birth of a child with defects
 

. eath of a son
 

S. Peath of a dau.htor 

9. Death of a spouse 

10. Death of a pmrent 

11. Death of a clow relative (grandparent, Mmt, ,ncle, etc.) 

am. %ath of ~ i inti 

13. Changing =ajor soune of cash Ircti 

14. Loss of mjor source of cash Incow (land, shop, Job)
 

IS. Starting f.rst job
 

16. Taking on additional Job
 

1'. A=.jor nuzrhaso or acquisitien
 

e.g. purchax.n; land 
incrasint hard
 
purchasing an eletrical 3pplicuce (radio, T.V., etc.)
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18. 	 Son or daughter going away to school for first time
 

19. 	 Son or daughtor returning homo from school for the
 

first time
 

20, Passage of child through a life stage ("Firsts")
 

e.g. baptism
 
communion
 
confirmation
 
fasting (Rmiadan, Lent, etc.)
 
circtumcision
 

21. Major annual festivals
 

..
........22. Special Holy,fays ..... ...................... ............
 

23. 	 Return of former local resident from city or other
 
country
 

24. 	 Severe illness inhousehold 

23. 	 Lcaving close hcuschold mcmbcr inhospitnl
 

26. 	 Severe illness of close relativc living inanother 
cami ty 

27. 	 Departure ot household member for city or other country 

.,\."...1 Of t,,i:, :,SP in C 'munitvitc t ,:u'i 

29. 	 %';: cothigh lczal, rcgicnal, or natinal orficial 

30. 	 'lajor natural disastor in contunit. 

e.g. 	 flood, earthqunke, drought 

31. 	 MlaJor htLnnmadc tragedy incotimuilty
 

e.(. fire, %war
 

32. 	 Severe shortage of :pecific food(s)
 

33. 	 Severe water shortage 

34. 	 Severe fuel shortage
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3S. 	 Introduction of Novelty
 

e,g. technological innovation
 
new 	 food product 
new crop varicty
 
new plant species
 

36. 	 Death of a local, regional or national official
 

37. 	 Election of local, regional or national officers
 

38. 	 Dcparturo of Nutrition CRSP town.
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APPENDIX 8 

SELECTW ETHNOCRAPHIC ATA CM\TGOCRIES 

(Draft) 

Subsistence Base
 

1. 	 Household composition, In terms of avnilable porsonnel 

Ihat kinds of persons rogularly porfom which productive 

tasks? Including usually cxpectcd range of activities 

tasks of adult family heads, other adult males, adult 

female heads, elderly persons resident inhouseholds of 

their offspring, and work assignments of children of
 

various ages.
 

2. 	 Forces of Production 

a. 	To what extent isthere hiring of labor, reciprocal
 

labor exchange and other utili:ation of, or partici

pation In, inter-houschol trmis~frs of productive 

personnel7 (Also ineludix in. redincg r.erants, 

hired hands). 

b. 	 To what extent do family members return hom from 

the city or other locations t~n"orarily to contribute 

labor to the 	households?
 

c. 	Mtt are the typ s of land holdings and forms of 

ounorihip of primary cultivation areas, pastures, and 

other lands, including uter reiources and fuel supply 

areas? Nilmt other transfers or telorary access to 

* 	 li~ld resources may be important? e.g. rentals, Oware

cropping, etc. 



48
 

d. What types of anals tre o med and utili:vd, 

for traction, fuel, carrying loads, meat, and other 

uses? What are the ranges of ownership and acces3 

that mark the differences from "high resources" to 

"low resources" inthe local economy? Arc there 

patterns of animal ownerrhip that are thought to 

characteri:e different levels of wcalth/material 

style of life? 

Aa patterns of transfer ,nd- d iposal (inclding. 

slaughter) of animals are generally seen to acconpany 

different kinds of economic transitions, meeting 

of short-tern crisos, ctc.? 

,iat has bcon the history of tiv contrnmity with 

regard to the =aintenance mndimprvement (or declinel 

in stcck qiuntitie:i anI oal I", 

in%hat "ays might the death, t.ria.r, sie, vr 

-14u;htor of W=,'ls *tv.a as -.'aitly 4trong indic tors 

'of "copnln with challengv iations" (SCv "Coptng 

with Challonge Events" section low)
 

an ther T-cIm 

Nbat are thv main tools aWd vtquilmnt tat dIferenttv 

people interms of "level of subsistance resourcos."I 

What patterns of maintenance and outbitutioms of oquipmnt 

4re fouNd in the local areas 

3. Tools, CAuip. nt od nl 7sources. 
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bibat patterns of joint ownership, sharing, non-sharing,
 

hiring, and comual utili:ation of equ., o nt, tools, etc.
 

are important for subsistence activities in the local area?
 

hhat short-tern supplies -- e.g. seeds, fertili:ers, etc.
 

are significant factors inproduction?
 

Is there fishing, hunting, gathering, gleaning, or other
 

additions to primary subsistcncc rxirsuits? 

4. Other income and subsistence sourcos7 

that -other 1aC$r'iqv.. Jnoniprtant as

basoline infornition for c.nining clwinl performncc? 

a. uao labor patccrn, -tdult Ck A.- %diltmile, children?) 

b. "gifts" f-MV' i.-Mrtin iiri. rolativos In thw, 

zitv or other placcWe 

c. prduC:tion a. sale of crit': lt'is or other products? 

.1. ntri~nithis or exchanp., =cnng relatives or otti4or 

' iharia-~ 

:. ;ov:. food alotments, ithl'r Zmtribitions from the 

millitary, or others.) 

Mwr: posithlo, if ould be 1 rtxt tO finl ot the 

tsswlIwterns n range# of crrt y1olds and other 

xa* criiNp t 



• 	 50
 

5, 	Decision-making
 

Which household members organiZc and control the forces
 

of production?
 

hat conditions lead to renegotiation or reallocntion
 

of roles?
 

o, Re: Children of School Ace
 

a. InSchool Pertormance: 

What are the local interpretation of official 

ichool attendance requiremcnts? of school performance? 

ihat non-health factors affect children's school 

attendance? (e.g. %hat work obligations, trans

ptirtation problems, ctc.? 

Wh.) n.ies the decisions about hcther a child goes to 

school, or stays how from school inorder to work, et%..? 

~ho 	dcci.!cs %,hona chil"d 1.4 A' ;an. hOxld not go 

to schozl? 

Are the local rules and vxpctation ; :',r boy difi,rent 

than tor 0rls4 

hbat wthods vW stondards ar, usd to evalwte children'i 

acadenic ptr*orm.nce Intho 4chools? 

fHow art- schol age boyt tndi1 rl '1tlvatid" to achteve 

or excel, academically? 

hit 'cxtra-curricular e.g. ecumzrians. phys. training, 

organi:ed plby, etc. occur ro4%larlv, ;mJ how clotelv 

is participation controllod )r-,v,.ored' 

*ait joasonak !Actorso X i4 t ijoolcl *4w, 



b. At Ilome: 

What are the usual activities and expectaitions of 

children in food production, anivml care, food 

preparation, crafts, child care, sweeping, cleaning 

other maintenance, etc.? 

low strongly or rigidly are such expectations main

tained indifferent households?
 

flow are sex diffcrences in work expectations expressed?
 

.ho monitors, trains children in home chores, other
 

per fo nances?
 

Pxpcctations of performnce (chores, home care, etc.)
 

for kin and others outside the household v.g. caring
 

for or helping grandparents, or invalids or other kin
 

who have no children at home?
 

Na','e work opportunities ,,
:m oxpci-tat ions? 

,pecial tuirrer (or other seastnal) chores, tasks, 

perfoIr-ances? 

c. Other Behavioral Areas of Chi ldren 

Orgmi.-ed fonal act ivi t ies-

What organi:ed fornl activitivs - at circh, scot-;, 

other organi:ational context; are present :ad regularly 

include many or most of local children? 

Infonml activitics--

Mimt kind., of regular, pitterned activities of play, 

itxrti , excursions, etc. tA.cIV place ;rVnlg chitidren Itl 

peer grou s or othe.r ctomxta ihy ftf hmon,liv cr 



GEERAL QUESTION: 

When children are not actively involved inone or more
 

of the above, what reasons are given? Voluntary choice?
 

Illness? Laxiness? Social status? Special status?
 

Lack 	of skills/training? Lack of kin support?
 

Specific sex and ago roles? Are these children being
 

punished? Socially ostracized?
 

7. 	 Re: Adult lead female and adult lead male 

Ethnographic reconnaissance should provide information 

on the specific activities of th,., lead male and female 

for 	quantiztcation purposes. (Refer to Appendices 

IN, 	 11, .1,, ,nd 3 . 

F. 	 Obsex".'ationv Related to Challence Eventr 

In adJition to the 'functions previotwly nvlationed for 

the etltugralv, it shouldJ lFt'it:';i =rK', the i 

treoNucntly ncotuitered chal lngc vvnts and a rrofil 

of a 	 typical chall.ngc r4spotise if it exists. Ohservaticn 

shculd also identify milestones or life events that ate 

culturo-specific and of importance In the commmity. 

The ethnography should add to or rihrtr4nct from the lst 

of life events precnted in ,%)jvnWx 7 of this report. 
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A. PURPOSE 


A. TrPES Of ERROR 


Roading and 

Recording 
Errors 


.:faaure0Mnt 

Tvchnique 
Crrors 


4. VEtWP 1LItIT4.3 
em~4A ." 

I INTRODUCTION
 

The purpose of this manual in to provide sufficient detail 
regarding anthropometric methods for core measurements to 
standardite procedures Across all projects. 

This manual is directed toward techniques for accuracy and 
precision of measuremSnrts, successful production of subject 
cooperation, and systematic quality control. It is written 
for field personnel and it is assumed that demonstration, 
practice, and review sessions will be used for training
 
field personnel. Of course, each project will have to adapt
 
the manual for its particular local conditions and language.
 

Chapters It - IV consist of detailed descriptions of pro
coduro for the three Phase I core measurements - height 
(length), t ght, mid-upper-arm circumference . The .................... eLi and 
section for each measure covers equipment, step-wise procedures, 
special problems, reading areas on the relevant instrument, 
exercises for training, equipment care and maintenance.and 
a critical performance test to evaluate techniques. Chapter V 
includes information on a formal standardization exercise 
and on the treatment of data on measurement reliability. 

This manual assumes that a pair of fleldworkers (a"measurer" 
and a "partner") will be working together. 

Two types of error may occur in taking 4nthropometric 
Large errors m a result from misreadingaeasurvionta. 


the intrumn:, and calling out tho wrong values. poor wRocording errors are often due tu riting (e.g., 6 or 
9 looks like 0, 1 like 7), inversion (45 uritten as 54). or 

writing t;o rasult in the wrong pact of the form. 

Those are specific for each measure and it is Important to 
keep them to a minimum. For practical rtAiona, no 
measure isperfect; however, we expect the measurer's 
technique to be consistently excellent. tn this way, 
results will be very cluse to the true value. Errors in 
moasuring tochnitqu nay arise from thue equiimwnt, the subjoct 
or the measurer. Tho fiald team (ne.aaurer and p~rtner) are 
rosponoibilo for using the proper t#chniques to avoid all 
three types of error. 

both the neasuror and the partner are responsible for: 
.. oquip4#nt placqtrent, Maintonance avid %Ifty, 

uncuopIrative chi ld): 

*.qut1atnnairo Orv ftih4 Qut corroctly and ctckod; 



The measurer will:
 

..control all steps of the measurement;
 

..read and call out result;
 

..cross check written result with that measured;
 

..insure own ID is written
 

The partner will;
 

..assist measurer (e.g. in correctpoeitiuing of child, 
assuring that individual is standing still on scale;
 

..check measurerls technique;
 

..record result;
 

..call out result and cross-check with that measured;
 

..assist child, when necessary, to disrobe.
 

It is possible that in the actual survey one team member
 
could be the measurer -for,weight and- height, -and,the 
other for arm circumference. This will depend in 
training performance evaluation. IT IS IMPORTANT THAT 
THE SAME MEASURER DOES TiE SAME MEASURE THROUGHOUT ALL THE 
SURVEY. On each form the measurer ID must be written for that 
measure. This will enable proper supervision and interpretation 
of the results. If, for any reason, the measurer is not 
available to do body measures; the partner will do them 
(noting his/her ID). 

At all timis two people are necessary for the height measure
mont. At times onl- one person may be available for the other 
measures. In that case, the measurer alone must take over 
both functions (measurer and partner) for the procedure. 
This will include recording and cross-checking the result. 
It is iroortant the measurer be especially careful at 
such times. If problems arise, (e.g. difficult child) 
someone else should be called for assistance. 

D. CLOTHING The type and weight of clothing will vary from subject to
 
subject, and will pond on many factors Including climate, 
sex, and ago. During the survey It 4ll not be possible to 
fully standardize clothing worn at the time of measurement. 
The step-wiLse procedure for each measuru indicates the 
clothing to be removed. Fnr weight, a general rule is i'r 
clothing to be removed to the last layer next to the underwear 
(within privacy constraints). Thus it is important that 
the measurements be done in a place ensuring privacy and 
rV)atI" warmth. 

It 1' etr.rmaly tRPortant that thi subject tw approachod in 
a distrot and tactful mannor o a to nininizo the subjc:'*+ 
discomfort or emharrAossenL 

Prior to the firat seaurs (weight) you should say to
 
th., RIlbI*++t I
 



"We will now measure your wedjght, height, and left arm. 
This will take about 5 minutes,. For these measures to be 
correct, it is necusstry for you to remove some of your 
clothes. 

"Please take off a11 footwear Including socks (except for 
thin, stockings), any coat, sweater, and outer clothing, and 
belt, 8lasses,accessories, jewelry, and watch. B. sure all 
your pockets are empty. Put your valuables in this 
container, which will be kept in a safe place until all 
the measures are completed. Make sure your left shoulder 
and arm are oxposed." 

If the subject refuses to take off the required clothes,
 
say, "it is really important for you to do this; otherwise
 
the measures will be invalid." If the subject is still
 
uncooperative, start the measures, and record the conditions
 
which interfered with tna measurement in the section marked
.................. . - n111.11- 1--n ....... . . . ..........
. ...... €0n1-finl- ......................................
... - - .......... ......
.. ......... 

cundit'ions"" on the measurement forms 

For left upper arm measures it is only necessary for the left
 
shvulder and am to be b-irod. However, for convenience.
 
it in bast that the subjct not roclothe until all masures
 
are comploted vince it It occaslomlly necessary to repeat
 
wetiht and/or height msouras. For accurate arm measures,
 
tight long sleeves must be fully detached. _t is unsatia
factory to roll those ut te arm. Loose-fitting short-sleeved
 
g4rr-wnto can romaln, provided they c4n be rnlied up above
 
t!, shouidar tip.
 

If 04~ loft Atvoiild.r tt;' tMifor upper art cannot be stpooW 
proporly, irrana for !tt, isure,- to bo performed later
 
.1Ia 4r!1 cipQourc it- pait*01o. It such arranatmonts 

cara not (v~t4thlo, proccod with tho noiAsures to the degrea 
putatblo, and note the circunstAncos In ti1e "condition" 
section on the #4stqra".nt orm. 

he iiofh Isi4roI wilt he uaod to nrweAuro holght In cI for 
thig project. Enllt~h.btric tip#% 4r@ lstilei4 by tho 
M0nutsturr on the CD: portobo lssan4tIhaturo ma4uriut 
tm.rd uidch h4a bvn cholsn far u%. Tio bocrd can be 
puretAad from Perpoctive !ot and price
arprtses. hite 
tv tho pb.t has bown $15. O. A 60 to 90-day 1d44 time 

fij(r &*tlJVa'ry. if y"~ t,',4 tfV cntr t 
it)1?ka4~$rif, pl,,*1i iro -,Iihlise (rtww tho Nutritiona 

414,, 11* PIiiit tit n~r~i~ asbe O~pUO11 
s tui P4*4(r~f lo tto pat. 'itoa aataorn4 ;e. Arq 

.~W tu~4hy 94a,0 Al~,JI~Kv~rU9e~srp-l Avon.#, 
?~ti-4,0 ts.y. ll;741, h',tt thd ft"J4V~~ 114A 'alt? thil 

onlyli oit~t fhrfoh" A droilutto ishic. 141,4 

http:4stqra".nt
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CARE AND 

MAINTENANCE
 

Packing 


Vehicle 

Transport
 

Carrying 


Setting up for 

the coasure 


Problems of Wear.
 
Br#akdown
 

Repair Kit L 

Spare Parts 


Problem Areas 


klq24lY; ARr.5 

Cr4d.a t InZ 

dealt in the past in small orders is: Perspective Enter
prises, 7466 Thrasher Lane, KalamaZoo, Hichlgan 49009. Tel;
 
(616)375-8081. Tho price has been $2,35 plus shipping.
 
The height board has several components, which are
 
labeled in Figure 1. There are several movable parte
 
to this piece of equipment. The extension pole and the
 
headpiece are easily removable, wand the platform folds up
 
on its hinge. Special care is required during carrying,
 
packing, and unpacking in order to prevent damage.
 

Always pack in cardboard box when not in use. Strap
 
the extension pole and platform to the upright board.
 
Pack the headpiece separately in its bag. When unpacking
 
carefully remove from the box. Don't allow any of the
 
components to drop on the floor or ground.
 

Lay -box fla4t.. .. ------

Carry the headpiece separately from the upright board.
 
Release the platform clip; this will allow the platform
 
to rotate towards the board. For long distances, strap
 
the extension pole and platform to the upright board,
 
as for packing. Carry the headpiece in its bag. Grip
 
the carrying hole, so that the platform is in front and
 
tilting down slightly.
 

Place board upright; lock platforn clip; insert headpiece;
 
insert extension pole; tighten measurlnZ bar (if loose).
 

Ilau=er/screvdriver/glue/nails/screws; extra headpiece;
 
pieces of metal tape, and strapping.
 

The topmost part of the central pole isa thin, exposed
 
area and ifdamaged, wood may tray or split. Repair
 
imtdiately with glue; otherwise the eliding piece 
cannot fit over the pole. A similar, less coon 
problem ay occur with the lower end of the extension 
polo. The headboard may separate from :he handle; 
this requires 81uLng and/or screwing. The metal tape 
at the upper end of the central pole or lower end of 
extension polo may separate. If this occurs, regluo 
immediately and clamp. If the eotal splits and the tape 
nuimerals are LI -dofinodoverl4y41d glue thm correspondin; 
metal tape spar@ part.
 

There are twio suts of graduaniono on the 3/4 inch-vide 

rap. Loo)din; at tho tape varttc4lly, one sees that 
the left side contains inch graduntion% in 1ftths of 
tnthvu. Thtiri;ht isid contains mtric Crad.,atlona in 



Ex tnsion Polo 

Cant~ra Poleo

--. Oal tape _[szi ;.eare& 

UP.-ight board 

REJAMPIECt 

HRead 

bead 

CaryLing hole. .. eadpleco 

PJ i ' t 

,/'fl~r-. ' t},-

Platform h 

.gl!/Slatfo,,trmt;Wo 

In 4 



Numerals 


Reading 

Procedure 


centimeters (cm) and inmillimeters (mm), A red
 
central line extends along the entire length of the
 
tape, The longest metric graduation lines which
 
are 5/16" long and extend from the outer right edge
 
almost to the red central line, are for cm. The next
 
lonstest graduations are for the 4 cm. The shortest
 
graduations are the mm ones.
 

Each 10 cm is denoted by red numerals. All other cm are 
denoted by black numerals. The metric numerals are 
located to the right; of the red central line at the 
center of the tape. Individual MMlines are at the 
outer right edge of the tape and are not numbered. 

Note that graduations and numerals are aligned with the 
tape length. Hence, you must tilt your head sideways 
for reading. Also, because the sliding piece covers 
all1 BradVa4 ons 44-nnmerls-below -the-,g4"Ung r" t a 
subtraction procedure is required for reading. Procedures 
..identify the first centimeter graduation to the right 
of (or above - when pole is vertical) the reading bar,
 
*#note the corresponding complete numiral (e.g., 250),
 
..subtract 1 from the result (e.g. 250-1249),
 
..to derive millimeters, count the number of graduations
 
below the centimeter graduation noted up to the last one,
 
next to and above the reading bar. Subtract result from
 
10. (With practice you will develop short cuts to
 
this step, i.e., use the 5 ,u graduations as markers).
 
Examples are shown on the next page, followed by
 
two pages of practice sets.
 

One pa;e of the practice sets can be used for initial
 
reading practice, and the second for a teat to be
 
checked by a supervisor for correct reading. The 
correct answers are: 

1: 296.7 cm 11. 296.2 cm 
2: 287.1 cc 12. 286.5 cm 
3: 280.0 cm 13. 280.0 ca
 
4: 292.6 cm 14. 292.1 cm
 
5 '02.1 cm 15. 301.4 cm
 
61 302.0 cn 16. 301.3 co
 
71 28'.8 ca 17. 284.7 cm
 
St 281.7 ca 10. 281.4 ca
 
9: 276.3 cn 19. 275.8 cm 

10: 283,5 cm 20. 297.2 ca
 



Poiaht Readinq Area 

a 1) Co imawtor graduation at 279 (279-ls278)
 

2) 8 gSraduations below this, 108w2
 

Revult a 278.2 cm
 

N,IllllI lO
III~llllllll 


b. 	1) Centimetor graduation at 293 (293.1-292)
 

2) 2 graduations below this, 10-2a8
 

Result - 292.8 cm 

ll!	 1
tllll ,Illll
1ti 11 18llflt!trl 


clit 

ce. 	 1) Cnrnt1itter gr~du4tion at 277 (277-1-276)
 

2) 	 b~'i 10-$*$L~Q.u 

Rosult - 276.1 cc 

,4,1 l *21, 234 I le22713ll2 	 223 l3 28S a 

result #xaCttW #tr 

simply read off the complete num.ral there (no subtraction 
required) 

O:ot,, ubon the is At the contL e graduation, 

d. 	1) tntLiecer gr4duition exactly at 294 ca 
1ett 0 294.ca (This Is tha s* As subtracting 

294-'2) * lO1e'ltr.O * 94 cm) 

I i i 4.. 4;Al4i~ * lj.4	 i li '*"id 4 ; 4 1 o 
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8.STEP-WISE 
PROCEDURCS
 

Preparation Have equipment ready: height board, data form,
 
clipboard, and pencil.
 

Prepare subject; ensuro all footwear is removed
 
(except for thin stockings). Ensure all possible

headgear is removed (this must be adjusted for different
 
populations within reason)
 
Ensure hair and veil arrangement likely to interfere
 
with measurement are loosened.
 

Adjust height board: slide headpiece up the central
 
polo to about a foot above the expected height of the
 
subject. Hold headpiece in this position with your
 
left hand.
 

Position the measuring team: the measurer stands at
 
_--subject's left sida......The partner-standsat subjec 'a

right side.
 

Instructions
 
& Positions Give instructions to subject: "We are going to measure
 

your height very carefully and accurately. First,
 
stand on the platform with your back against the board.
 
Stand flatfooted, feet together, and as straight as you
 
can. Make sure your knees are straight. The back of
 
your heels, legs, body, and head should all press
 
against the upright board. Look straight ahead. Try
 
to make yourself as tall as possible without lifting
 
your heels off the ground."
 

Position the subject: Assist subject to stand on boxrd
 
correctly. Show a picture of the fdeal position and
 
daomnstrato if necessary. Repeat above instructions
 
as required. Gently lower the headpiece until it.
 
rests lightly on crown of subject's head.
 

Check the subject's position: ensure subject looks
 
straight ahead. (A line drawn from the external
 
ear opening to the lower bony part of the eye socket
 
should be horlsontal.) Ensure back of subject's head
 
touches the upright board.
 

Hav4 partner check the subject's positeon: partner
 
to ensuro subject stands flatfooted with knees straight,

and that back of hels, calves, buttocks, trunk and shoulders
 
all touch the surface of the upright board. When
 
position ts correct, partner should call out "position
 
o.k.."
 



lleaaurme~n 0asure subject: check head placement. Hold 
headboard firmly aanst crown of head, crushing 
thick hair, if necessary. Read value to the nearest 
millimeter. Continua to hold headpiece steady. 

Record and check meauuremant; first, road the whole 
number of centimeters, then milimeters. Call out 
result to partner. EXAIPLE: Centimeters: Ieasurer 
calls out "48 centimeters," Mill meters: measurer 
calls out "plus two millmet er ... 

Continue to hold headpieceoteady. Partner to record 
the result on measurement form, look at reading area, 
and call it back to you. 

Look at written result and cross-check it with that in 
the reading area. (Ifreading In not the same, repeat
th|z: stoep.) 

!o ensure measurer can read the height board, arrange 
for taller partner to do boight measurement, and/or 
bring along a stop stool. 

betarmLnd if subject appears either very tall or very 
shor: for his or her age and mark accordLngly on me4sura
tent form. 

UThen Measure.mnt io completod, alloW subject to stop off 
tha hol bor4 atil lcwer the hoaopiece to Its 
rooting positton. 

C. Critical 
Porioranco 
Ti t (CPT) 

Thi* tout chocks r4#uring tchniquo. Tha eosenttal steps 
In the step-viae proiedures arm listo$ for each measure
ents. htle the ncasuro=.nt Is b*Lng done your partner 

(or supervisor) will cross-check e4ch stop in turn 
(using the step-wieo procedure list froe your manual). 
An "X" should be xarked in the specific box for any 
Incorrect stop and a brief cownt nide be1ow. 

The me. uro ro' .4t will bo rucurdo4. The peroon ch#4king 
will rop#AL tho w4aeure, writing hie/ther result boluw 
tho firat m4asuro reault. Tha difforonce botwon the 
two results will be entored. It th. difference is equal 
to or groater than tho tollovin,4 vAluo the reason, 

Howt 
At 

-1/2,) 
1 /2mf-~w w-t 



D. 	 SPECIAL PRODLEMS 
AND ERROR 
CHECKLIST 

Equipment 


"12m 

Each test is listed 1, 2, .,..lO at the top. Each
 
measurer keeps a sheet, so that further tests and dates
 
for that measurer will be done on the same sheet.
 

The critical performance test for hoiht Is given on
 
the following paS, with sample values to indicate Its
 
Use$
 

Generally, there are three sources o errors In any
 
type of anthropometric measurements equipments, subjects
 
and measurer,
 

if the equipment is malfunctioning, no matter how 
well you can measure, persistent errorsare likely to 
occur. Examples Include non-calibratLon to zero and 
equipjant dames. 

Subject*.-Errors will occur if the-subjectAdoesnot 
undetstand or follow the Instructions (e.$. to remove 
footwear, outer clothing, and pocket contents; to 
hold still). This is more likely to ccur if the 
subject Is cold, uncomfortable or embarrassed by the 

procedure.
 

Common types of errors for all nessuroments: Inadequate 
instrument; restless child (procedure should be post
poned if possible; reading part of instrument not 
fixed when value taken; reading errors; and recording 
errors. 

Coemn type of errors In measuring height: Incorrect 
instrument for subject's age; footwear or headwear 
not removed; heels not against vertical platform or 
wall; feet not fLat on horizontal surface; knees bent;
 
body arched or buttocks forward (body not straight)
 
shoulders not straight on board; head not in correct
 
plane; headboard not firmly on crown of child's head. 
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IN IWANTS 	 Infants up to 24 months of age will be measured for 
supine length Instead of for standing height. A 
measuring team of two people will be necessary to take 
supine measurements of Infant length, because it is 
essential to position the infant and keep him/her In 
the correct position until neasurement has been coa
pleted and verified. The procedure is as follos 

Procedure 	 YArk the Frankfort plane on the infant by marking a 
line froe the lover border of the left orbit to the 
upper argtn of the external auditory meatus. 

Place the Infant face up on the horizontal measuring 
board, with the feet flat against the bottom ot the 
measuring board. It is Important to keep the
infant's lets seralihe and to ake lure his backbone 

is not arched by keeping contact between the board and 
his/her buttocks and shoulders. 

One measurr will 	hold the infant's feet, toes pointing 
directly upvard, aM apply gentle traction to bring the 
botto' of tho feeto Into Zontact with the fixed footboard. 

The #con4 ceasurer will hold the infant's head with the 
Trinktrt plane porponitcuiar to the masuring board 
an als apply gontle traction* bringing thv movable
 
hoad4bo4t to rest 	firmly against th# infant's heoad. 

Th# rent wl bt nlte4 verbally by the ftirst 
M*asUvqr. Aft4 Confif'r.*4 the fecoad measuro?, 444 
re.ar 4 n the 	 ,* maner 4 that establiod for 

Su ettons The prsnce of the wther of the Infant, 
or other ici4reukr, will bo helpful In keepirg the Infant 
C48. She AhMu4 	be eouraid to ep.Ak soothiugly 
to reassure the child. 



III WtFIcwt 

A. tQVtIIPHT 
Design The scale used is an AcOu-Weigh Bench Beam scale, model 

150 TX, which i calibrated in kilograms and has a capacity 
of up to 150 k& (Figure 4a). It has two sliding weights 
which can be set in 10 kg and 0.1 k& increments. The 
weight measure is derived from the combined results of 
these two weight Indicators. Another sliding weight 
is provided for a "blank" tare, which should be used 
to 6rtng the scale to zero before each weighing and 
which will ad'ust the zero point when placing a basket 
to hold babies on tho scale platform. Figure 4b shows 
ona-type of-haby .eo. .h..cae.Th..cae.. 

manufactured by the Metro Equipment Corporation, Box 
60037, Sunnyvale, CA* 94088, USA. Phone: (408) 734-5400, 
tolex 352026. The .anufacturur wates that this scale 
i available with an opttcal locking device and carrying 
handle. As of January, 1962, the quoted price in 
Tucson was $46,0, including the platform lock. (See 
pictures I and 2 for nain and 0.1 kg Indicators). 

Car4 and 
M'Ainonunce Transport: a cardboard box is used for packing. 6hen 

transporting the scale, tl. box should rest flat on the 
floor of the vehice.. Take care not to leave the box 
in an unstable position. Mlien cArryins the scale in 
diffgr tn loCal4 . or to an4" fron a vtla, lock tho 
platform lock anM carry it c4refully by tho h3ndle. 

uo#lr and 
Rroakdomn I the scale is dropped or jolted excessively, the fulcrum 

may be-oe displc*d. It i necessary, prior to each 
day's vulq.hLn. to calLbr:no the scale. A known standard 
weight will be available in the vehicle. Set the 
scale and adjust the taro so that the balance is hori
sontal at zero. Then check the scale to the known 
t,,lght, that is, use the s'oa1 to weijh the standard 
wA14ht. Rocord tho result an tin4 of the zdasurcment. 
It the dference It greaotr tLhan 1110 kilogram, notify 
the supervisor. 

If a roplscemnt i* not 
AttiuW r~iplco tho go, 

poitblo, th, following procadure 
01,06 in t1W W01i;tit Pt.jp-WLia 

PrI~4to 4vory UVAihirsl '44onr or uiinvo th* Isral" la 
rnqv.d; 1) qttlocik 4":%. 2) zero 00k (4dJWi~t taro), 
J) r044oT4 *cal. r4A41vi4 with 4nda14r4 vo~t 4) w~ 
ocilm- 01in4cors ~4n ~'tWr .~i n 



Lack 

Tare WeiLght 

Pots*
.1 kg WoghtM 

Figure 44. Accu-;;IL.h 3ea 3aLance Scale, Model 15) TK 

FI1urq'4b. Accu-Wqtgh Beau b4lance Sc4,eo MoJO'* t5) T%# 

OlamVt4oo q#tf* yo0 44 s't h j#~q 



, Matn poise indtcator (in 10 Kg increaents) 

4iry, or omoil .... I...or. bottan right 



Reading Aroas
 

Balance 

Alignment 


i o 

f 

The scale principle is that of a beam balance. The 
platform is connected to the extreme left end of the 
balance. The fulcrum is sot very close to this point. 
(See picture A). In picture B, the weight indicators 
are calibrated at sere, so that their leverage effect 
around the fulcrum equals that of the bar. The balance 
Is horisontal when the tare weight is suitably adjusted. 
In C. the added weight of the child causes the balance 
to tilt up at its right end. In D, the weight indicators 
need to slide to the left to restore the balance to the
 
horizontal position, for they have overcompensated
 
for the weight of the child. It should be clear that
 
even a slight movement of the subject during the weighing
 
.. l.... . . This -will.make MaAuring.mnfy-b.nc.movee., 
such more difficult. 

* ,. . 'C, 
me" , 

imid
 
", 4C 

F k ,S 

IF + 

- 'v., 

1V 

ftN
 



Uppor RoadW4 
Area 	 This area is itmulttplou oi 101 0, 10, 20, 30 ..., to
 

150 (uoe picturo E). The upper indicator should lodge
 
oexctly In the slot (see pictures F, G, and i),
 

Lower Roadinj 
Area
 

Numerals 	 Only the Whole and half numbers are written on the scale
 
(i.a. 0, .5, 1, 1.5, 2,...... to 9.5). Note that the 0 
and multiple* of I (1. 2, 3, 4, .. 6. to 9) have larger 
than the half numbers. 

Graduations 	 Linear graduation$ are of two different lengths (see
 
. .	 piture K). The larzest araduations are for .hoLe 

numbers and half numbers and are so marked. Slightly 
shorter are the linear graduations for all other tenths. 
Those are not marked with numerals. 

Read in; 
Procedure 	 W1n the Indicator lino on the *iiding weight for the lover 

reading area points directly to a ion; graduation bearing a 
whole or wholo and half numbur, record that reoult as no 
furthor proceduro is roqulrd. Ultan the indicator Lind 
ponts directly to a short gra4duation, count which litno it I 
from tho lons numbered graduation co the left of it and 
record Lt. 

Whqn thh WIlncttor I.ne appoers nIJ-wy betowen fraction 

ihici. k1#P#, hi twevn .1 4114 .2. rveord tho llno~tr trahlviti 
ontho loft. 

o;CvWple: .1or 2 ? - rcad .I 
.4or .5 ? - reid .4 
.or .9 ?-rC0,44.8 

Practl+e 
tUotiht Po4ding 	 Phatographi to prptt practico readin4 are on page 20. 

Thor* are 6 illustrited reading area#. The firsl two are 
read a. follows: 

3)~~nIl4ciitir itt 4) ljg. tofleator link-4t 2.5 kA 

2) Nan Indicator at 80 kjg. Indlcator Itno at 3.0 kr. 
*t~l
8).fl lg.
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E. Upper raing croa-10 Kgj incraments F. Hatin Tndicato- 'Tip *at too far to loft 

Lower raeding area.l KS incroments 

C. misin Indic tor- Tip set correctly in H. Main Indicator- Ttp set too far to righ 

slot. 

G. 119 

.40 

ada 
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Nov do the other tour. (Wait I mtnuto). The correct
 
results are - 3) 94.8 kg; 4) 114.4 kg; 5) 102.6 kg; 
6) 105.0 ka, 

The second sheet is a similar test with 6 read-up areas 
marked 7 to 12. Do the examples in two minutes. Record 
the results and hand them in with your name at the top. 
Tho supervisor will mark them. 

Answers to the second practice sheet are; 

7) 50.0 kS 
8) 70.2 kX 
9) 93.3 ks 
10) ---2.;5-kSg 
11) 82.7 kg 
12) 72.0 kg 
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B. STEP-141SE 
PROCEDURES 

Preparation 


Prepare Subject 


Instructions
 
Positions 

*sureuont 
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Have equipment ready,. Accu-weigh Beam Balance scale,
 
utlockedo with main poise and sccondary poise set at
 

zero, and tar* weight adjusted to put beam in horizontal
 
position Oncluding basket or other item..if infant is
 
to be weighed).
 

Measurement form, clipboard, and pencil; container
 
for articles.
 

All footwear is removed (except for thin stockings).
 
All coats, sweaters, and other heavy outer clothing
 
a.remov...
 
All belts, glasses and heavy jewelry are removed and 
placed in container. If necessary, have subject empty pockets 
into container. Set main poise and secondary poise and 
tare weight at sero (for babies, set tare at 0 with 
basket on platform, including blanket or napkins used). 
Adjust knob until balance is horizontal. (Red arrows on
 
scale should meet horizontally).
 

Instructions for subject: "I en going to measure your
 
weight very carefully and accurately. Please stand on the 
platform. Don't touch any part of the scale or anything 
else with your bodys, ams or hands, and keep porfectly 
still throughout the weighing." 

Instructions for nether regarding Infant to be 
weighads "I an &oin$ to measure your baby's weight very 
carefully and accurately. Please place the baby, without 
any clothes on. in the basket that is on the scale. 
Stay near the baby so h/she will be comforted but 
please don't touch any part of the scale or the baby with 
your body, arms, or hands." 

Position the subjects Assist th. subject to stand on 
the scale correctly. Demonstrate the ideal position if 
necessary. Repoat instructions as required. 

ChK the subject's position: The subject is centered on 
scale without touching the scale or anything else. 

Istteato weightt Etu"ite roughly uhn the subject weths 
aceordt% to the fotlw.in g iU4"teght* for $gO rang¢oa 
Undtr 1 yoarts under or arownd 10 kl1Qgra 
Eight to It year*: 20 to 40 k1logramu~ 
Over 11 /ears: 40 to 70 kilograus 

Hong vo oubjocts slide4 n pots* Wtcator to the valuo 

of the lOUt ofl4 of ti rang# of t, VeOLISLto-4 wight. 

http:fotlw.in


Slide 0.1 kS or socondary indicator to the riglht until the 
balance starts to tilt down. AdJust 0.1 kg indicator 
until balanco id hortgontal. (Red arrows on right side 
of scale should moot horizontally.) NOTE: If balance 
tilts down, scale wetht is greater than subject's. If 
balance tilts up, scale weight is less than subject's. 
If balance is horizontal and level, scale weliht equals 
that of subject. 

Chock balances Then balance Is horizontal, chock to 4sure: 
subject ts perfectly still and not touching scala or anything 
else with body, arms, or hands. 

Chock-b lane.ahtpnent: .ovo---- kg-.ndicator-on sa ... 
unit to right of set position. (Balance should tilt donm). 
Move 0.1 kg indicator one small unit to left of set 
position. (Balance should tilt up.) hove 0.1 k4 Indicator 
back to sot position. (Balance should bo horizontal and
 
lavol). Ajust, it nacaoxary# rtp#A4tn; thi# tstop. 

ROcord 4n4 chock noasuroaonti first read the min polso 
init~ir At tho point ot Its *rrw, and1 call out tho result. 
Not road the4 0.1 k4 tfdas4t~r at tho moint at its arrow 
AM rall out thi rosult. Road the whole numbor ftir#4 then 
roAd the fracton noxt to the corr.oct 0.1 kg (tat are 
left of indicator). 

TXtLT:Ten indri4tiur:a C41ls 00t "fifty".
rswurer 

0.~tnflc'vir vthaits ntrWr: n*-4rr c-41L out 

olu* 5. ".H-Avo partnor rcje4 tlii rePal ~~rad 
bacU to yiou. L.*ul. At the uritten retiult 4Wd cro -chock It 
with tkat in tho ros44hr.Ar@a. (tI ru If* not tho *A*# 
ar#tha rocord, V pu tW4 *top) 

4. 401TOL 

The critical porforanc test for wight wil be done usingt 
the Aheot on the post pase. 

GeOrWAlly, thoe in orrors F4 ff~aurenwnt provisly 
covoroPI in tho heoitt %ii apely . ~in FCdur#*W046rA 

at~ 1 "spCtifi4to wighlna04 ftollffws 11-0" C0141 Mi 
5al4 1ui~u iii t04 ~ u'-t * 
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CRITICAL PERFOPAlCly TEST 

HEIGHT 

' 06 to 

Measurer 
_• , a 4 I7-5 7- 8 t I 

1. EQUIPMEtIT READY 

* 2. SCALE ADJUSTED TO 0 

3. CLOTHING OFF 4 4 

4. INSTRUCTIONS TO CHILD 

6. ROUGH WEIGHT ESTI'ATIO.'" m m 

7. 110IICATCR 

8. .a K INDICATOR 

9. 8ALA,!Cr CHICK 
to. REA;:?'; 

I.Rlcmam:u/closs CHECK 

ZITU'"l RESULT 

[ I II[ dl . ,u., .... r 

rirk In box It not 4 pI
I rly. 



TV HIDUrPPER-A l CVIR"W9I 4C4
 

A. U&I= 

Wotan it to rocogntoed that various team may have become accustowed 
to utn8 different,versions of plastic, ibirglass or steel 
tapes for moasurino mid-upper-arm crcumference. Tapes 
using metric ioacuremnt are preferred, and measurers may 
use those topes with vhtch they are already most familiar 
if they wish. Wwover# once a parttcular type of tape 
hao been chosen by 4 tesam they ust use that type of tape 
consistently throughout the project, and mst record which 
type of tape they are using. Keep at least four capes, tn 
C.ntai,ri, with ymu. and )kvpto of them-mOmpSlM.-to s* ' -. 

as spares until the first two become dsaged or diftcult 
to road. 

if you 0+ not Already have a stron; proferenc, we sul;,lst 
thU~ yw, u,*o tho U.rfi* tlnirtun T4#m )eaauro. This Lap. 
4Litr* frO4 C44VOntOnil tAPOU LA OA&L it hAS a Slot for 
Inortion and a r4cem 4 fr radI4i area. The insertion 
provldo4 goatro??I4 ti tI~tIon arj.ttin4 tho area. r4.ro 0 

on# 'iOe Ot t hisap.0 momuros the circuatoronce (reading 
W4d. ~marto %:m"). The otber ireaar# the atd-patnt of 

or upper *r i(nlidp*tnL old@). 

Awii ow in~ot~ tap fur-,y diffoout vowm 

P 4 44- th*t tar., ;tartImnj vith the fro# vp4an the 
resJ&14 04o1. i**t# f*tlao# into the crbard contalr,I 
a&M ctlo* C144 W,. 1Acin4 t -ouWJbe dait t the 
towplott~ ft4 t y 4*al0n, 

Ljnr-, t ,j 4*i@ tln U aMY bO 10(t flt Of h404,1In; 

in a '7-4qt p?4re ~'"~t tho u~~"1 tia In 
P~~f ~ It VtI1 'r4 rcuh 

'otv 41VI v45t &readn CT0an*0'n4r@A toy 4004, e ap 

U i t~ ~~II Airtm". CU04ANO ct#441I~ of 

p (i 4440 04 (I t# 4*9. 
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RoadiLa Aroaa 

r fI%0"o 

a ptn, 

+ 
+++++~~~~++ 

Uppr arm mtd-point; Tho scale at the loft edge of tho 
tape Is red at tho tip of the elbov. Tho same v4uU 
on the right aide of the tapo marks the arm mid-point. 
(Not* that the numerals on the right side of the tape Are in 
actual contLmoter lengths). Sao FiE. 9 for example. 

Arm circumforoncee there are three graduation lengths. 
(So figure 10). Tho longest indicatee cm (centimeter) 
units, mid-length for I4or 0.5 cm units, and for 1/10 or
 
0.1 ca units. Only ca unit numrals are indicated on the
 
seal,*.
 

To read the arm clrcunforence value, pay attention only 
... tha...indv area.of the tapeW-.. Look -firt -at-rtheopoint of 
the lower arrow. Chock that It i. aligned with the upper 
arrow point (I.*.* pointing to the vin= graduation). it 
not, the tape isnot centrally placed in the window and must 
be adjustod. 

..Nato tho trt ca nuwral to tih left of the arrow. 

.. 'oto whether 4 0.) cn unit to botwoen the ca numeral 
And the arrow~~n 

.4in th# #iq-bLr of cr4 tcta (ron th4 cc nu*cera2. 
(or 0.5 ca unit) up to 4nd/or Includtn; th* arrow point. 

.. If tho point t4 between tvo gra4uattoas alwayo read up 
to th# Ara[u~toi to the loft of the point. 

Hta~ r#44y tho Z'or4 ?nsort~ion T7at orther tapo 
folt-ttipp4 "on a4A f~~iar"$ cllpboarj, A p.,n4110 
:40 Oflorq§ 13-15 f~r it**U~f n Of thb- foll4ft$i*4Of 411 
*t#P4. 

(4v@ tnsstrtIoeo t, #ubje!ti "nov, I an going to tse 4 
sgi#eial tar. tt "_-irqarawqd t%* stdio of yostr Uppr Arm. 
rpr+t - P+du to fin d the u 1d4t.- r am 

1~4t.~ ~ t ~ i 4~10iind t-top i t 
wayt 1 44. PlogI"e WtWAuntil ),4 to 4'tr~jjtten it. 

1Pt12!4i 00l *A'1et4 '4s~fn foi444r to tieti' th4 am 

41m, Ve +4J p~itm, it+U1 4f
0' f; f 1* ,Z17 If - 4 

+ ++ +++++++ + + ++ ++++,A.tp~ +' i++'++ +++ + + 
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mark it with your flt-tipped pen. Then arrange tho tape 
so that the aide marked "mid-point upper arm" faces you.
Hold the wide part of the tape to the subject's shoulder 
so that your loft index fLtger isover the tape window 
and ispressing against the same bony tip of the shoulder. 
Keeping thd wide part of the tape In this position at the 
shoulder, hold the lower part of the tape with your right
 
hand and stretch the tape straight down the arm. Support the
 
tape against the arm with your loft thumb. Using the scale
 
at the left edge of the tape, note length (to the nearest
 
half-centimeter) of the upper arm from the shoulder tip to 
the point of the elbow. Find .this fliZur on the right 
side of the tape, and next to it,make a horizontl mark 
on the am with the felt-tipped pen approximately I" long. 
Pull tape away and check mid-point mark. (Itshould appear 
midway up the upper am and at the widest part of the am. 
If not, repeat this stop, correcting the mark on the am 
and the figure on the measurement form.) 

Give now instructions to subject: "Rov, please straighten 
your left arm so that it is relaxed and hanging down loose. 
Please keep your left arm stll." 

LOasur in; 
ri~d-arm 
circumference 	 Loop tape around subject's upper arm so that the opposite 

sid of the tape (marked "CW") faces you. Thread the 
narrow end through the slot from behind so that the 
tape window faces you. Align the tape horisontally so 
that Itcovers the ntd-q-oint mark made previously. 
Suprort the wide end of tL,tape with the thumb and 
index finger of the left hand and pull the narrow end 
of the tnpo with the right hand until firm but gentle 
contact is #ade with the whole skin surface at the 
aid-point mark made previously. It skin wrinkles, tape 
Is too tight. If tape #lips, tape is too loose. Using 
thumb and index fLinger of your right hand, hold and fix 
adjusted tap* near the slot. With the tape still fixed near 
the slot, check the tape to make sure ithas perfect contact 
with skin surface. (Adjust if necessary, and recheck.)
 
Grasp the free ond of the tape with your left hand. In 
the window, read to the smallest graduation (that Is, 
to the rearest tenth (0.l1 of a centimeter) the figure
where the two arrows C(all out the result to your 
partner. (Partner to t readin area, record the 
result on the seamuro, tifrn, and call It Lack to you.) 
Look at urittwen resul: 4 cro%*-check It with that In 
reAJin4 rVA.(lf reidtinl itnot the *0e,. rOPeat this
 
step.) iaerpine ifs1bjtCt ,pP0er either vWry faL or
 
very thl 4.4 rk accoN.ftily Oft PeJureMent foM. 
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C. 	CRITICAL
 
PERFORM&NCE
 
TEST The form for the test on upper-arm circumference is
 

found on pages 1$-37.
 

D. 	SPECIAL. PROBLEIS 
4 ERROR 
OhEC)UIST Tape too thick, stretched, or creased. Wrong arm (should 

be left am). Mid-am point incorrectly measured or marked; 
tape around arm, not at midpointl am not loosely hanging 
by side during measurement; tape around arm, not at aid
point; tape too tight (causing skin contour indentation 
or too loose (inadequately opposed)# examiner not level
 
-vi th-chi4 



MID-UPPER A)PM CPCUI4FEREC!
 

HlAVE tQt)ZPKDTV PX=Y#~ 

*efa IIatnTp 

ft* an an
 

Zvebaze to sio TPosto oreft 
shouldr studnt's lft sid Lsuarm en 

rindftr ofenc2iv andi 
Pitrotch tip,*Cd-iD orwlO 13ITtCAiwthtjTui 



MID-UPPER IhX4 CZRCUWERENCE (Continued) 
* .__. I m 3 

rrqoM-POIN (Cns
 

I * 

[**il i mil 
mIark nJd-point nd-poLnt marked 

* I pm. 

KZAURZ5'0D1a 
9 

II 

Loop taps around arz Thread narrew andthrooo $lotlid Aign tape and pununti firsd 

TAXtpropd at &lot thdkp aad ps). 

+* ! * 4 

Ii 

thoughudntslt'inll(i 

- 9 o IIIT 9ailn 



-7 
MID-UJPPER JR14 CIRCUHERalCpzt (contLnuod) 

"=~UPS STUDENT (cant.)l 

T&"e too tiqht Top# too umse 

1( 19cm 
W Jwl
 

4&"&o#I"prwr4,c14de 

poet 



C. CRITICAL PERFOWANCE TEST 

IDUPPERARM MEASURE 

Neasurer 1 

1. EQUIPM~tET READY 

2. POSITIONING 

3. INSTRUCTIONS
 
- -

4. HID POINT TECHUIQUE 

5. 8EASURE 

6. REPOSITIO--NG 

7. TAPE LOOP114 - - 

8. TAPE ARCTO AW 

9. READIN-r 
10. RECORDING/CR:O$$ CHE
 

MEASURE RESULT 

;UPERVISC *S RESULT 

DIFFERENCE 

COWW£ITS 

Kirk X In boA If p t done properly
 



V. QUALITY CTRLh 

-I..WOTm w ltty control vth regard to anthropwmetry tauldes three 
coopoontst 1)all measurrs must be ty4tn*4 to an appropri
ate love); 2)all groups must use the same tchniques; and 
3) all group8 must monitor mmaurer petformance as vell as 
the magnttude of inherent measur~mat error on af ongoing basis. 
This manuat ho so far addresed the deta4)l of methods 
necessary for each projat to train Its persomol appropriately. 
Thio section viii provide information on technLques to Pontor 

error vhtch can be conpared and t.?oct*d across projecti. 

A siple approach to stanardtain musutennt tochnique Is 
to *mpp1eent vrtttan protocols (such as Ihto m4ual) vith 
flod training by and pertodic chcks apWt 4a agreed
upon "oxp * Th" "mnwrt" should daostra consistently 
meticulous techatqut (bst Awn by a Critical ftrforuanc. 
Text)* should shoiw aottW rpItcatn of results not on~ly at 
a current sesion but on a d4y-to- y b~otas and #houH4 Awo 
4#rer "nt oith reference exprts or *me other set standard. 
It vouNl b 4ostrable to hav# an "opere#doot.atd for 
the W,' In ordvr to prov14o-4 stanard tor trining and 
c*VoI9ran of all f tld statto. to addttio *ach project 
sho"uW d 41sutd its o~u in tml "04Pqrt" (preferably 
sonwono vho will be to the (lW nost of the tt~wq) *4o #bW.d 
at every opportuntty, !ompare to that ofhis/her techniu,# 

000&Offki 4ttIt t4b1 tO f~f 1 4 WV~tv1a, 

*4urcq* of errar, tnmu~inl stitw'. *ns, #.e 
an the part of tho fWIA 4taUt; sr" 4 ksJftc- 4tribuws Such 
a* 44#4 ntu~tt94.I estt oCnr4tion, sty1*04 Ott. Wec441# 
ot the pres.nce of *b~o*t-t@1dtWd soirco, of ofrror* fivid 
ch#ca of measurer agatnu ths "eoo t" hould i4cludo a 
04 range of siabjects. Lxminer4 #44414 We vxpfte# to 
perf(rm (o .i~et.t on a .iiWr vw4 rafie of subjects. 

The1nrt a7p'lich ftt~iftd kravol I* ul (~1*W a tIWt4 

latit4a vx'rciol critical revik #f rev data for probAily 
*wurcwv otf rort prwttc raotes a&d VetV4c tat fof 
both attt- 4# ndlowr*bservr rfalte4bility #M*yt*dtc 

~*4 

(This Vill t*# fuze* totIn It.~tf~J of 
exast vqrf v*4iJ 
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being done (in this case, weight, helght and mid-upper arm 
circuaference) on a single subject by each exatiner and by 
the expert. Obviouslys as many subjects should be utl:tsed 
as, s practical to represent a reasonable range of 
vartabilLty in reation to the population being studied. 

The tables on the following two pages represent a simple 
method for recording and evaluating differences between 
different examiners and the "expert". On page 43 is an 
example of results of a real trial. Criteria for passing 
or fatling the test (number and magnitude of outliersallowed) _ hould4 be, a~ree4 ,upon _be forehad.....................................
 

Ivaluation of data focuses on the "difference" table. 
Characteristics to exmitne include: 1) sign tests does 
the diretion (+ or -) of difference for any exainter 
random or systematic in relation to the expert? Itf it is 
systematic (for eample, the examiner always or nearly always 
measure height taller than the "expert"), retraining is needed. 
2) suber tests Te aimount of permittod deviatton frem the 
"expert", in absolute toerma, should be pro-arranged. All 
measurements which differ by more than this aioust should 
be ctrioe4, and special attertion should be given to the 
techiq& of wanmers wha have large numbers of circled 

Ie s approach my be used in avsluation of intra
observer raliabtlitys ecept that repeat easurements 
bIi tho 4e observer for the basis for evaluation. 

to m-alaie te btmf4t of test andl review, a repeat 
e#rcie shuld be don vthtin a few days if possible. 
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STA,SOAII.ATIO EXERCISE (7) DIFFERENCES EZprRT KWKh7I 

DIFIERLCIA 1 LE ( O RT VALUC FROM4 ACII UXAN4 1. 

64 OP. .. .MImUi 'I# I 

I- -- Nuober more than2 3 4 5 6 7 8 9. lO1IC .ALL '(( 1 

i
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of -m - m m m m 
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'- 
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. i -I-I- i I- r Iw I I 
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j -I I...i-. .. m- -" 

__ i II I I K 

. C #Ythe dLor ' cic C into the abov tible, InCludn the si . 
2. Clrcie heavlly In black or in ted all dttfcrences greater than whatever 

4. Circle ILglh:ly in 5WacI or a color other thi=n rtc4 alt other dMfteronco$ 
gre=ar t)han ha~evqr th b| 

4, 1'otal the nz-or of these differencea for each subject and o =Mner in the 

-re ( €lrclo is5, )~en tl@ ',, In a ro.' or c )"mn 7 at ls eni th y al 

t," e ni-r of c|rclos in a tr, or co.-. is ro tt n 7 if at loult 
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C. RECORDING & 
REPORTING OF 
IEASUREIENT 
ERROR Each project should keepdata on replicate measurement under 

actual field conditions (after training of field staff). 
This will allow comparison among projects for intra- and 
inter-observer replicability of anthropometric measurements. 
To maximize the value of these data, they should be collected 
routinely throughout the period of the project and should 
include information from all examiners. Replicates within 
the same observer can be done by re-measuring every nth 
subject (preferably with a time interval of at least a few 
minutes). Replicates between observers can be routinely 
done at predetermined times (such as the and of each field 
day) by having the field "expert" remeasure a subject for 
each field observer. The tables which follow provide one 
type of form for keeping these data. 

Data on inter- and intra-observer reliability can be analyzed 
within projects using the technical error of measurement* 
and coefficient of variations**, as has been done in other 
anthropometric studies.*** 

ce- ("rd2/2N) 

" 100 

***See, for example: 

Johnston, FE, PMV Hamill and S. Lemeshow. 1972. Skinfold 
thickness of children 6-11 years, United States. National 
Health Survey Series II #120, DHE1 Publication #(HSX) 73-1602$ 
National Canter for Health Statistics, Rockville, MD., and 
Branson, RS, YE Vaucher, GG Harrison M Vargas and C Thies. 
Inter- and intra-observer reliability of stinfold thickness 
measurements in newborn infants. Human Biology 54:137-143, 1982. 
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