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Foreword 
In recent years third world countries, international donor agencies, aihd the 

nutrition community at large have begun to focus greater attention on weaning­
age malnutrition. New program concepts have been developed and tested, old 
approaches critically examined, and leadership has begun to be sensitized to 
the need to mobilize resources to attack the problem. 

A variety of activities have been undertaken, including donation feeding 
programs, community-based weaning foods, growth monitoring and evalua­
tion, and many other important aspects of prevention and treatment of malnu­
trition in children. While the work is far from complete, a substantial body of 
information has already been developed that can be drawn on by policy makers, 
program planners, and field workers in their efforts to improve the nutritional 
status of children during the weaning period. 

This manual provides a summary of the current state of the art that should 
provide useful guidance to all who are committed to work in this area. The U S 
Agency For International Development and the US Department of Agricul­
ture are pleased to have assisted in the preparation of the manual and hope it 
will contribute to renewed efforts to reduce childhood malnutrition in develop­
ing countries. 

Martin J. Forman 
Director, Office of Nutrition 
U S Agency For International 

Development 

vii 



Preface
 
This manual has been prepared by the HOVIPRf-P (Home- and Village-Prepared Weanirng Foods) Project of tile Mir-Har\,ard Ilnternational Food andNutrition Program. and the [IS DIx'partnent of Agriculture, Office of Inter­national Coperaiion and l)e',.lopcnrnt, Withil SuIpport from lithe US Agency forInternational l)e'elopmnie, ()ffice of Nutrition.
Originally, the manual was intended itofocus solely on pojects that weretareled at the home. village. and colmunitv levels and that used only locallyavailale fItods. Iowve,', because wea nc-1ooL StI;rtgre corn pleniet andoverlap each othe.r at the national. riorral, and local levels, we broadenedthe scope )fthe nr:1urltot include the use of tarinfactued and packaged foods

disIrihuted via tihe marker ail viaMitit 1r, and irticmt ionial stihsidy programs.Often itla developurl coutntlry, straicrers invt lving marketcl, subsidized, andlocally mradc foods must be tricsied to maxiii,ize the cunces of reaching theentire popurlatittrof w(4 rrg-a-ec hildrer,.
The n1rMual had its ()rigi, WheCr a grt ) CxperitCetl,, inI nutrition fieldpro'rar' Iic t ihe,w.IS in\ited 10to I IasSachusetts IIstite of0 Tel"iChlor)yfrtom Jure tie 20)th 1t the 24th. Nt)2.[heI ' nI- pept+l)r Lackg,'tAnd papersthat x\ aUid roiifiCaire diSCii 1 , t're \woIrkshop0). Ail editorial cotitltte.e wassth, etlIInl\ cho0seCn ttot hC rnlt;l.iNlS into naltira.l forll. ariL tihe comm1llil­-'ot tisICwith a w\rier-editor h)prepiared a dciherul text for puhlicatiotn.W\ile all )fthese peo)ple Ia\C cotnrilhut)ix to tiletMruRal, the editorial commritI­tee ta.tke.s resl)ImihriliI\ I: lire form ar1d sUbtlln;c of this puhlicatiol as it flowpl)-iear,, lie rt.litds rt represent tire t positioslls fat the peoplewiho eorrrrihLutCd t)it. MoW des,it1 ripI.eSCi tie P)IlicieS aId )ostirIiOIIs ISof the 

goxCilICr or- Other Ibodics. 
WeaniItie_-period Irraltir-ilirtn [ct'ing1 tCethier withl infections (liseascs is aImajor c llse t datllh ii ieworld hod[V. The *:,,Ii0ili
and IeCi uCS for
 

weallhl'-fod prt clils etrilwd i) Ilhl
Ilnlariral call help itiprovc the lltritinial
s.tt fsmall Childreun anild
i. le
,sOcialed \iill Ihhigh lvcls of lorbidii ait mortalityhrrrlrtrit iolr. lhe nalltial provides istai-of-Itic-art review ofthe kinds of weanling pr.iect s traltgis arid techniqrues tlai are' illuse irn thedevelopig \orld. 'lhe stratcgies irimost cascs have Ibeecililored to Specific
coUltries aiid ae stlill largely CXperiIItalillnalure.
We Iclievc that this niaitual, vhich is the first of its kind. is trirVtl 
 needed.It is initended to ctipileiet tlt Cxcclh_,t voltllc hy NIargarei Cati-i.on andY'gVe'I lofvanter . hMual on lvc,,i.i h Ufllt ,urC1i//'1,, )ublishedby (tle United N ;ti arid now innits thirl Cditlion. (-iMlroll and Ivilanider'shook focussti I)hy.SiOlhgicil arid clinical proccs,;es. tIhe chemical propertiesof, foods, and chi!d-fCeding practices. whereas this iainual prtvides guridelitieSfot iniil,_,rneniitirig and nintaiiing threc kinds of weaihlg prtjects: the prepa­ration of foods iilihe home anid lie village. the cormercial processing andpackaging of W\tlllinrg foods, and tile use of food aid and subsidized r'eedinlg 
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programs as crisis interventions. Special emphasis is placed on home- and 
village-level projects. 

This manual is intended for people with some academic and/or professional 
training, although not necessarily as nutritionists, who will take part inweaning­
food projects at the policy level, as program planners, and in the field. We have 
tried to provide i nformation useful to a very broad audience, which we hope 
will include people in government, members of research organizations, con­
munity development teams, medical and agricultural extension workers, and 
teachers. Inicmatlonal aClncies, such as the United States Agency for Interna­
tional [)evelopment and the United Nations International Children's Endow­
nient Futild, and tie mia ux staff members of private voluntary organizations 
around the world should be able to make use of this publication. 

The nembers of the Working Group of lE'xperts, who convened at tile 
Massachusetts I istit tile flecinologv from .n tic 2()th to tile 24th, 192, were as 
follows: 

Gretchen (. erggren James NI. liles
 
Abraham Besrat J1o Rohdc
 
Ricarlio HreCssatii l)avid Sahin
 
Susan Colgale Tlla Sanli'i
 
Hossein (lfasseni Nevin S. Scninishaw
 
JUdsotil M. Harper Ilope Sukiil
 
Rol Israel (ltarles S'kes
 
Richard Lockwoo d Juliet "iTakli
 
Reyiialdo Martorell Aree Valyasevi
 
Robert "IA.M',organ Bo Wiekstril
 

The miibers of le I ditorial Commil tee were as follows: 

Richard Lockwood
 
Karen H. Nitzner
 
Robert W. Morgan
 
Jaiiies N/I. Pines
 
Tina Sanghvi
 
Nevin S. Scrimshaw
 
Heidi Van Arsdell
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Chapter 1
 

Overview: Scope, Purpose, and Methodology 

Purpose of this Manual 
In developing countries children under five years of age suffer the highest 

mortality rate. Over half of all deaths in the developing world occur in this age 
group. Malnutrition, acting concurrently with infectious diseases, is a major 
cause of mortality among postneonatal infants and preschool children.' 

Studies of Central and South American children less than five years old, 
excluding newborns, showed nutritional deficiency to he a significant con­
tributing factor in over (0"%of deaths caused by infectious diseases.- Other 
Studies have indicated that malnutrition and infectious diseases, most notably 
diarrheal disease and common communicablet diseases of childhood, have a 
synergistic effect: each contributes to the precipitation and the severity of the 
other. Malnourished children have less resistance to infection than well­
nourished ones. Consequently they fall ill more often and their illnesses tend to 
be more prolonged and severe. Moreover, the cycle of poor nutritional status 
and disease is self-perpetuating: infections further weaken a malnourished 
child by reducing appetite and contributing to a loss of protein and other 
essential nutrients. 

The nutritional deficiencies endured in early childhood can have debilitating 
mental and physical consequences that ar carried into adulthood. The existence 
of such conditions in any population clearly has a negative impact on the 
growth and production of a nation. This manual's purpose is to make a 

*Kathryn Kolasa and Alanna Mozar were the primary contril utors to the methodology section 

of this chapter. Robert Morgan ' ,id Karen Mi tner prepared the remainder of the text. 

A neon ate is a child who is newborn to 28 dlays ol: aIn infan is fron 28 days to one year old; and a 

preschool child is front I. to 3.L) years old. 

Ruth Rice Puffer and Carlos V. Scrrano. IBtwrn. ol'MAortaliy in Childhood Washington, DC: 
Pan American Health Organizttion, 19"73), p. 184. 



contribution toward improving the nulritional status of weaning-age childrenin developing countries. The manual promotes three kinds of veaning-food
strategies: the preparation of foods in the home and village: indigenous
commercial processing and packaging of weaning foods: and the use of food
aid and SIhsidizCd l'CCli g piIrogram+s as tern Vures,lrryme which can play a
role in initiating and supporting the other two strateiies. 

Tile mantal's strategies are focused on improving nutrition during theweaning period, because it is the lime of a child's life when itis most vulnerable 
to malnutrition, morbidity, and mortality. Ideally, weaning should be a gradual
process, during which hreast milk isincrcasingly complemented with otherfoods that fulh,' meet the growing child's Ieeds. This Irasitional phase
extend from ahout tour niorths Ito 

can 
as much is30 motwlhs of age in solme

children. ending when a child is fed entirely with foods other than breast milk.The primary threats Ioa child's health turir-
lte weaning period come from
nutritionallv inladetelMC co,.lrIrcrrts to or su stiutes fOr hreasi milk and
infections attributable prinmarily to poor environmental sanitation and personal 
hygiene. 

The Problem of Weaning-Age Malnutrition 
In the developed countries. foremost aiong tlhe imlroverients that have ledto better health have been nutritional advances and progress in sanitation,particularly the pr'ovision tr food and wfwaltr. IllContrast, lie developing
 

countries have inadeqaiate food. imlirC watrC'. Itisarlitarv li'ing conditions,

and a high incidlernce of irrfectiotus dis'asCs. DCbilitating poverty, gtrave
rnaldistribti 
 lolf l;1d and iIcrm0ie. wdespread illiteracy, especially amilong

women, and technological mcrdcv! Ioptl C
mt r'at the rool of these prohlelrs.,
which are ;agravalted ,pcriodic (l'tgllts arid other niatural disasters.
 

One promising fact slatnids out ill 
 Contrast to tile c\cl of riralutl'ition anddisease that takes its oreat,est toll atrnog weinhii-ape children. In most
leveloping countries, tite includes one Or More
liCt .-lleue sorl'CCs of protein
that cal be suitably prepaLr'I for consumpi n Ioy Voung Children. These 
protein sources, corhined with commn Cmecry'g-dense foods like sugar, fats,and oils, could provide the lasis for adequate weanine dicts. Animal sources Of
protein anid conmcrcialv ruariufacitur'el baby foods are usually too expensive
for the majiority of familiCs inl developing countries or urmavailale to them.However, even when riuill us foods are Casily otainel, they are Most often 
not used to make weatirg mixtures for children,
 

Why art: vegetable sources of ca!oriCS and protein 
not sul'ficiCntlv used to 
meet tire food needs Of \wallillg-agC childrein'? 'le a'e;rsonts vai'y f''or'm culture to 

'Tt'lmas NcKcown. in 171'A d,',1 1'd e'am' or V,mt,,Xi'lr',n,A ''llr.. IPrincelton: IrincelonUniversity Prscs, 19)79), examines the interplt \+Irionus tactors that hatvebrought about tongerlifespans for people in the tvC hl)Ctlcoumnrics during [ iepast three cent uries. 



Nd 

(Photo by Ruth Angove) 
A NEPALESE MOTHIF.R breast-feeds two children. Breast-feeding should continue 
as long as possible. 
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culture. One set of explanations has its basis in social beliefs and practices.
Mothers usually are unaware of the value of high protein and energy-dense
foods and of the measures necessary to prevent contamination of food and 
water. Moreover, tl use of some protein sources in weaning diets may be 
restricted because they are consuned entirely by adults, or because they are 
believed to be harmful to children. 

Technological and economic factors also affect the feeding of young children. 
Weaning foods mustlbe carefully prepared to be soft enoLgh to be Consumed 
by a child whose leeth have not come in. They mnust also be relatively dense in
nutrients and must be to a child severalfed times a day ill small Lluantities
hecause a cli' Is stomlach cannot accolllltdate a I'llge au lit.ln1 at I single
feeding. Oftll l io hers must work away from hoiie d(irimu tile Lay and do not
have lime to feed their children a specially prelared weaning food al frequent
alind regulal- intervals. Many nothe.rs dO lot have sufficient incomle to purchase
expensive firewood or other fuel necessary for prelparing uLicoltaminated 
weaning foods. Such simill aoLntlllS Of food are required for babies who are
also receiving breast milk thai most families could afford nutritious weaning 
foods. 

Problem Solution 
The provision of basic htman req uirements, such as housing, nutritious 

food, clean water, and health care, are to ofprerequisi tes the attainment 
econtonlic growt'h. Ilntil tile past decade, governments in developing contries
had been extrelliely slow in culact ig prograls providing for these basic needs. 
The devehopillet of educational institutions was the first major step taken by
sonic goverllllnS toward building tie social infrastructures necessary to 
meet these ileeds. The provision Of healt h-care services and improvenments il
housillg. \Iter supplies, and salnitalil \were undertaken later i11 sone counltries. 
i date most governments have neglected to providc their people with sufficient 
food and nutritional and health education. 

Chapter X ill this tman al discusses ho h direct and indirect approaches by
which governlienls caii affect tile two princip. l factors limiting appropriate

feeding of' the young child: inadequate knowledpe of sound nutrition 
 and
 
hygiene practices and lack of puirchasing power. A separate chapter is devoted
 
to the iiplcnIen tat ion Of each Of the direct nIeasu res discussed in Chiapter X:
 
projects for developing home- and village-prepared weaning foo)ds, for increasing

the availability of ildigeLIous centrally processed foods, and for (listributing
 
doiated and locally prodUCed fOods.
 

In evaluating whether to implenient the weaning-food projects or other
 
measures discussed in this manual, planners must keel 
 in minid that the costs to
 
a society of children who are permanently crippled mentally or physically are
 
not human costs alone, nor is the loss of many children's lives a great tragedy 
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only for their families. Weaning-period malnutrition results in incalculable 
economic losses to nations. Although economic analysts have had difficulty 
ass:igning precise monetary costs to weaning period malnutrition, the relative 
costs of providing adequate nutrition ire far less than those of combating the 
effects o0malnutrition. These effects include: the loss of productivity and 
resources devoti:d to a child who dies or is scverely impaired and the large 
expenditures for medical care to children who are frequently ill or who become 
severelW c have already pointed out, inmany countries thenwlnourished. As 
ingredients for nutritious weaning foods are readily available. The costs of the 
strategies fostered b-, this manual for preventing unalutri:ion include those for 
complementary feeding programs, for suhsidiz: the Manufacture and 
distribution of commercially processe d and pack.,-s food.s, and for nutrition 
measures int.egrated into primary health-care services. 

Principles and Methodology of Fieldwork 
This manual depicts wan ing-ag malnutrition in the matrix of social and 

economic factors that have caused i. The soltions the Manual proposes have 
been devised to address malnu ition not as an isolated medical problem to be 
solved in a clinic but as part of a larger cluster of causes and effects in the 
commuriity. The followigii sCctions are addressed primarily to fieldworker. in 
home- and village-level projects. (The terms "'fieldworkers" and "project 
workers" are tsed interc'hanCeahly in this manual. The purpose of the sections 
,hat tollhw is to provide 8 general view of the complex interrelationships 
aiong weanii, behaviors other aspct'Cs o'a ctihure.11nd1 

The Interdependence of Weaning Practices and Other Aspects of Culture 
TO develop all adC'.lKate perspective kn infant feeding and weaning practices, 

the fieldworker niust take time to daid understand them aidstuy their 
interactions with other factors in their natural alnd cultural environments. The 
most important cuhuriI factors influencine infant feeding and weaning practices 
are dietary and sex-related laboos and restrictions, economic concerns, kinship 
and other social networks, and religion. 'ilie project worker Must also learn 
about tile environmental factors that affect sanitation, the spread of disease, 
and the availabillty Of adequilate food resources. In addition, the psychosocial 
needs of, the child, tile child's parenls, and other involved individulls mlusibe 
evaluated. .\it manil1y societies of a psychosocial need would I'e toexalple ill 
have a niale clhild: an exanmpIetIl iced would Ieof a granlldmother's psychosocial 
to relay tile ctilrc's wcaning rule.; to new nothers. 

Antiropologists have developed -aln approach useful for studying tile cOmplex 
aspects of a c'nmulltllltv - tihe ecosystems approach. Ali ecosystem is a complex 
coinposed of a bi logical population arild its environiint, functioning as an 
integrated whole. Al ecosystemi includes ny interdependent subsystenms, 
such as human and otither life forms, technologies, culture, and the natural 
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environment. A change in one subsystell affects tie others and, thus, theentire ecosystem. Since people and their communities change, maintaining asystem that will aunction smoothly requires constant spontaneous or plannedadjustments. However, a natural or an externally introduced change in a givensubsystem will make adjustments necessary in other subsvstems. The fildworkermust understand and carefullv weioh relativethe benefits and risks of abehavior change before in roducin a chalc in wcaiin,. behavior tlIir:,,,h anintervention campaign. For exam ple, a change in tle agce of weanin,, may havefinancial implications for a family. If limited funds are spent on a relativelyexpensive commercial baby food, often family members ray !-. deprived of
goods or services esscntial to their well-being. 

The Weaning Process 
The weaning process, the transition from a diet of breast milk to a diet thatincludes breast milk and other foods, and finally to amly diet. is depictedgraphically in Figure I of Chapter IV. The patterns assumed by this processvary greatly arounrd the world because thV are aflected hV many factors,including cultural and individual beliefs, laboos. tradilions, recommendations

of faily and fricnds, lifestvlC, local res(,nrees, and ccconomic concerns. Theseprincipal v'ariations are detCmiind Iy three decisions women m1 l nIUStmake: 
" the ages al which weamlin. will begin and end: 
* the length of thle weaning perlid: 
* the types of \weaniinv foods provided to tlie baby. 

The age of weaning (iomplemenlarion'. or the adding of food to a child's dietof molher's milk. may begin as carly as the day of birth or be delayed until manymonths later. In nlo st eases, tie weallillg pricess is coipleted by two yearsafter birth or somner in many societies. II general, social scientists andanthropologists view weaning practices as ifar.ied behaviors or part of aculture's tradition. However, lie weaniing practices of tile nomadic WKu1g,who live in the Kalahari l)esert, can bc tnlderslo d in large part as a direct response to their physical environmen. They have no soft foods available. and
it is reported that they breast-feed exclusivelv until their c 
 ild ren are three tofour years old. The following are exam Ies of other weaning practices. In Somerural Thai villages, prechewed rice is sometimes given an infant al birlh. Other
premasticated foods- primarily banana and 
 snack foods- Illay be given toThai infants younger than six moniths of age: foods that have not beenprenaslicated tend to be given in S Ill a.m10o11]ts an111d1ot unl t i lie infant is five
to six months old; weanino is generally completed when the bal, is thirty-six
 

['tie teric "cio p1menctr;i.} foots" is tlsd ill tis man alt it) express the idea tlia wleani.g foodsare clo [tellmenls to. rathr than replacements for, bireast il.k the rerms "we;a.lii foods" and"comnplt.neJ lary fiods- are used interchangeatbl hroiughotI this manuat inseat of the terniisupplenlentary fiods." 
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months old. Nigerian mothers in Benin City begin to complement breast milk 
with bottle-feedings one month after birth; they offer their infants other foods 
at four to six months: and they stop breast-feeding at fifteen months. In many 
cultures food is given as a complement to breast milk before the infant is three 
to four months of age. In others it is not given until the baby is six months old; 
and in still others, not until the babv is one v'ear old. There is no simple answer 
to the question, "Is there a 'best' age for infants to receive complementary 
feedings?" Complementation may be advisable as early as two to four months 
after birth, depending upin the quaility of the mother's breast milk, which i; 
related to many factors, including natural variations, the baby's ability to suck, 
the mother's health, and (lie mother's activities or her availability to breast 
feed. A weight-for-age chart, evaluated withII in formation about infant illness, 
is a practical indicator-of tile adequacy of breast-milk consulptioll." 

Length of iseaning Weaning ma1i1y oCCLr abruptly or gradually. In some 
cultures, women report weaning their children by sending them away to 
relatives or smearing repellent substances on the breast. h owever, in such 
cases generally tlie child hls been introduced to other foods before this 
complete severance occurs. In iost cultures mothers shift their infants gradually 
from a predoninantly milk diet to a predominalntly adult food diet. 

TIypes of food Researchers have been very interested in the large variety of 
foods provided to wean linus because of their significance to I child's growth 
and health. Some cultures prrovidc watery carbohydrate gleels; others provide 
animal milk: and some use lPortions of adult foods. 

H-Iarmful and beneficial aspects of traditional feeding practices From the 
points of view of nutrition aLd niatc'nal and child halhh, sonic feeding 
practices and beliefs cominmon lirouglo ut the developing world are harmful or 
scientifically unsotiund. For examplc, colostruin, which is tile yellowish early 
milk, is rich in antibodies and vitamins, is thoughl ill many1lv culhures, including 
some in Africa, South Aierica, anid Indonesia, to le bhad for a baby. Another 
example is the belief that sexual relauiois during lactation will spoil a mother's 
milk and make a baby sick. Wit ile both of these beliefs lay have negative 
effects, they,' maiy have potentially benieficial functions as well. Breast-feeding 
of a child by a neighbor \Volman ill the period until a mother's mature milk 
comes in may set up the cuhlturally important relationship of milk brother to the 
neih bor's child. Similarly, post part um sexual abstinence may be beneficial 
because it is an effective birth-spacing met hod.7 

The conmunity context The project worker mist identify the weaning 
practices prevalent in a comnmunity and understand tie relationships of tile 

See 'hapter IV for More &tetailett information on cary conplementation of breast nilk. 

See Chapter V. 

I.t, ri. L'dgua pp. 63-h7 in 
,VutriiottInh'rrvnti,;, m D'r 'lIt ini (L'ou,,;,rh's.James Austin (Boston: O(.( & It.. 1981 ) for 

See Siudv 1 , , vNMarian Zeitlin and C landeltria otrmacion 
ed. 

an extensive treatment of hoith harmful and beneficial aspecis of feeding practices. 

7 



weaning age, the length of the weaning period, and feeding practices to one 
another and to other aspects of the culture. For example, the length of the
weaning period may be influenced by several factors. It is generally related to 
the availability of appropriate weaning foods and to the traditions and beliefs in 
a community. However, the length of the breast-feeding period often may be
shortened for economic reasons, such as the need for a woman to be employed.
A mother might also stop breast-feeding because she perceives the alternative 
of a formula to be an indicalr of social status. 

Assessing the Need for an Intervention 
Assessing the need for an intervention is the first step in the development of a 

program. Many of the research methods commonly tsed for this assessment,
however, provide very limited and narrowly focused data. For example,
anthroponietry, the science of measuring tile human body to determin,
differences between individunals and ainon1g g.roups, can provide information 
about the current physical status of a population, but cannot identify the 
causes of characteristics such as below-average wciQhlt or height-for-age. These 
single measurements will not provide sufficient data to establish the need for an
intervention since children who are below average in weight- or height-for-age 
may have been mal nourished in the past bilt mav be adequiately rnourished in
the present. Furtherniore, most food-cotnsuLption surveys are inherently limited 
because they do not provide dilti iboIt thlie distri bution patterns of various
foodstIffs ilontg or withlihf families, and because the data are oin per capita
food consumption wilin aa ,ornmc nounitv, and, therefore, they say nothing about 
the availabilitv and use of the foodstuffs as weaning foods. 

Traditional nutrition field research methods must be coibined critically
with straegies developed in oilier disciplines. For example, if a project ha. 
sufficient resources. fieldworkers iay \anlt to use aparticipant observation,
major anthropologic research technique for obltaining firsthand knowledge of
the environment and lifestyle of families in acomniLunity. ieobserver interacts 
informally with nl;av individuals and participates intle cornniiiu llity andl/or
family eveit. After the fieldworker has gained knowledge of significant aspects
of coimtiiity and individual lifestyles as a participant observer, techniques
such as informal interviews aiid recording the child feeding practices in these 
families may be used. 

Information gatlered by observational techniques and informal interviews 
may be used effectively to con plement qtmntitti\,e data obtained fron nutrition 
studies. Antlhroponletric dlata, such isheights and weights, aid sometimes 
red-blood-cell volume (henatocrit) are particularly useful. By combining
research methods focusing on different aspects of the local ecosystem, a
broader data base can be obtained. With this in formation fieldworkers can
realistically appraise the target population's needs, provide justifications for or
against a particular program to be implemented, and give indications of 
potential risks and benefiis of proposed interventions. 
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The Cultural Rules 
Through observation, the project worker will be able to identify weaning 

practices common to a large number of mothers and those limited to only a 
few. Mothers are usually able to state the cultural rules for their weaning 
practices. For example, a widespread rule in Nigeria and the Soviet Union is 
that a child must not be given breast milk if he or she has net sucked at the 
breast for the previous 24 hours.The rationale is that mil1k sploiis if it remains in 
the breast for this period of tinie. 

The fieldworker inust idenlifv both the rules and their rationales. Even if 
mothers cannot recite a list of them, the fieldworker can derive tiis information 
from observation, usine the inforlMtion provided hv the mothers and other 
community people. In a villa e in cintral Mexico fieldworkers combined 
information front manyl WonlcloSt vOl'ersaitlos ions]dcompiled a list of rules and 
rationales that included tl"following: 

A child should he weaned when its first tooth Coies in: 

Weaning should not be gradual because a combination ofl'breast milk and 
food will poison a child: 

No ainiral milk cam he glven to a child. 

Cultural rules eilforce %caning patterns. In S,anta Maria Cauqute, Guatemala, 
wome prcei \e breast-eI'Cding to h- the onlv acceptable wa' to feed a baby. 
Mothers who deviated frot01 this pattern of feeding jeopardized social position 
aInd acceMptaic,. 

The social inportanlce of a givel set of wcam ine behaviot's is intensified when 
it has a significance e\ond child nuirturance. In some cultures, the sex of the 
child is a factor in \wallillg practices. and weaning interventions iust be 
designed not to ilt,'rfere' With the cnculturation of a child's sexual identity. In 
addition, a conmlprehensi\v' knowledge O' the cunllturalIand physical settings for 
weaning behaviors will provide cities to alternative behaviors that will be 
acceptable because they are. based in local traditions and lifestyle. 

Once tile fieldworker understands tie context within which a weaning 

behavior is eniibedded, lie or she can more readily identify problem areas and 
approach them with a greater appreciation of tlicir iterrelationshilps with 
other aspects of tile system. Behaviors should be targeted for cltige only if 
altering them will not cause harmful disruption of tile social system. 

Enlisting Community Support 
It is essential that home- and village-based weaning-food projects have the 

understanding and support of the comminity. Unless tile community becomes 
intimately involved and cvenuIally takes over the inaj.r responsibility, such 
projecis will be ineffective and short-lived. While there is no single formula for 
achieving this goal, there are certain conmmon principles and procedures to be 
followed. 
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The first of these is to take the steps necessary to obtain the support of bothofficial leaders and prestigious individuals in a community. Community leadersinclude the mayor and town council or their equivalents, school teachers,public-health and other government workers; respected individuals may includereligious leaders, midwives, native healers, and highly esteemed elders.Systematic efforts must he made meetto these individuals and discuss theproject with them in term!, ir at solicit their input and make clear its benefits for 
their community. 

The second principle is to invite discussion with the whole community andassure their understanding of and commitment to the pro ect to tile greatestextent p(ossible. While infformation on the project is likel to have been alreadywidhely disseminated by the leaders previously reached, this step must not beomittel. AlthoLgh the approach will vary with tile communitV, an entertaini ngoutdoor evening Ii, 0Ve is often successful in bringing most of the connlunitvtogether and giving opportunity to discuss the project.an House-to-housevisiting or meeting with informal groulpS in various neighborhoods are traditional 
approaches that should not be neglected. 

A third principle is that a single explanation or session is never enough.Project workers imust le prepared to explain and discuss repeatedly and toreiterate answers t the Samc qutLons1:"OnS with rJ-eat patience. T1he nust realizethat a commnnunity has its own syst.:in of beliefs about illnCss and growth, dietand feeding practices. Ahove all, p~r)jiect workers nmu;tI listen to the commentsaid suggesliolS Of tile pheoplellld ie prepared to m1odify their ownii precon­cepti iis accordinugly. A''cgh''i to h fr fb+ult,coninnilY is the most 
.A 'l'() 0 01?? lAW i il 'l Ibi'wOlp roaich 0/'#iltio Cott11111111[1' p'o lc lsad lit, c .se of
 
t eir 1111llial i, 
 " /itA/ItrC'.
' 
 •
 

The direct beniefits ota progralan y he its primary objective, hut there Mayalso be secondary bertits of equal inirj!.ancC to the commnlllity. If increasedniedical aid dental bene'its are part of a prograim, they alwavs add to itsattractiveiess. There bemay olher felt needs of tile commniunity that theproject call help meet. [vent the collection of information may be well accepted
if the participants are convinced that this may help them to get 
 iore governmentassistance or improve government policies affecting them. However, suchpossibilities should always he presented realistically. In fact, honesty in dealingwith the coiimunity and scrupulousness in nieeting all commitments are
absolute requirelicnis for success. 

The Outcome of an Intervention 
The project worker should attenipt to predict the effects of the proposedintervention before eginning to iniplement it. A program for change may haveboth primary desired impacts and secondary, sometimes harmful effects. Forexample, in many parts of tie world the diet of pregnant mothers is restrictedso that the infant does not grow too large. Providing a more generous diet to 
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expectant mothers in locations where hospital delivery is not possible could 
increase the risk of difficult labor. 

Choosing the best intervention or alwrnative behavior is not the only challenge 
facing the planner and fieldworker. Involving community resident. in planning 
strategies provides an in;ide perspective that can lead to a more appropriate 
and acceptable weaning program. In addition to providing infornmation and 
ideas, community residents may also participate in testing the proposed 
strategies and make recomimcndations rcgarding the best options. 

When mothers are asked to participate in finding the solutions to their 
children's nutrition problems, th- fieldhvorker can alopt a variety of roles: 
facilitator, nateri:als developer, or'anizer, trainer, problen-poser, and 
co-learner. The extent of nothers' participation can vary with the weaning 
project, but tile gr'ater tie involven tiiof [nothers and other community 
people in the entire process, theirciter tile chances for the community and 
fieldworkers to identify and adopt realistic Mid beneficial weaning practices. 

Change does not come casily, and tilencans by which a weaning intervention 
is presented to the target population is critical. A pilot study undertaken in 
Mexico illustrates this point. An infant-feeding educational programn was tested 
ill itiCs. Several of these communities tad a historysix rNIral and urhan conin"Il 
of resistance to governmn Iteilth-intervention prograns. The researchers 
chost as edtl.elors Mexican medical Shownen who are well-kno'wn participants 
ini Mexican folklife. Fle rescarchers carefully designed a.lneducaional message 
that inciudcd infornlltioll such as the valc of breast-feeding in the child's first 
year, the use of earliy compluenaCiry fCedings, i tllitue nmethtodl of cleansing 
the breast with chamomile eai, and the fInctions of several vitamins. Tile 
medicine men \ere effective in producilg chingCs in knowledge, attittides, 
and behaviors in both rural and ulrhn coimiilluilities. 

Alternative information Networks 
Women's networks, based in work activities or social functions, llay be 

utilized for tte spread of weaning information. Kinship structures, that is, 
hierarchical social patterns based on blood relationships, can also be valuable 
to a weaning program because individuals withi power and influence (for 
example, grandmothiers. atiili s or iucles) mix' not be in the irinieCliate nuclear 
family. By icntifying key individ uals and cultivating them as special contacts, 
their range of in fluerice may be used to the IVntVage of tihe prograil, 

Pilot Progranis 
Before major invest ments of resources are nmade, testing strategies with 

.;rmall-scale pilot prograns is essential for identifying and coping with obstacles 
to behavioral change. Resistance may stem from individual priorities, mis­
understanding of the motives of tie project worker, or fundamental conflicts 
between modern, cosmopolitan approaches to weaning and traditional \keaning 
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Cai1fnifig dud( foodI production as palt ol a compIrehensive iu11aldevelopuien project. 
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beliefs and practices. The fieldworker must note not only these barriers to 
change, but also more practical constraints, such as lack of resources, and 
devise program strategies to counteract them., 

The Inclination to Change 
The most effective means for change are strategies designed to appeal to a 

target population's intrinsic motives and priorities. Communications researchers 
have found that when change occurs it tends to be in the direction of previous 
inclinations and that the reiiiforcement of desirable preexisting behaviors is 
more feasible than actual change. Thus, interventions intended to produce 
weaning-behavior change must be based on the inclinations or predispositions 
of the target population. Incentives for change that appeal to tile people's 
needs !nd beliefs may also be provided. For example, mothers may not relate 
food-intake to health, but mea' wish to delay their next pregnancy. Prolonged 
breast-feeding promoted for child health may not be as well accepted as if 
presented as a means of increasing tile interval between pregnancies. 

Broad-Based Evaluation Strategies 
Once a program has been designed, pretested, and implemented, evaluation 

becomes a major concern for the policy maker, planner, and ficldworker. As 
with other aspects of' a program, its evaluation must ellcolpass a broad range 
of possible effects- physical, social, and economic-and a combination of 
strategies must be used. TO provide the basis for improving a project, the 
effectiveness of its strategies must undergo frequent evaluation. After an 
appropriate period of operation, a project should produce evidence to support 
its continuance, expansion, or termination." 

Conclusion 
Developing a program to effect changes in weaning behaviors is a complex 

task. The weaning phenomenon is one that involves many aspects of life- both 
individual and community. The ficldworker must discover and understand the 
factors that determine the choices of weaning age, length of weaning, and 
weaning foods. These factors must be understood as interrelated. The 
implications of changing any aspect of this system of factors must be evaluated 
and communicated to planners and policyniakers before an intervention is 
undertaken. The chapters that follow attempt to provide guidelines for problem 
identification, program development, and project implementation. 

Chapter VI listsother ohstacles to change thai may he encountered once a project is underway. 

See Chapter IX. 
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(Photo by Ruth Angove)THE GREATER THE INVOLVEMENT OF community members in weaning projects,the greater the chances the comnunity will adopt beneficial new weaning practices. 
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Chapter I1
 

Recognizing the Problem: Assessing 
Nutritional Status in Weaning-Age Populations 

How to Evaluate the Prevalence of Undernutrition 
To plan and budget for weaning-food interventions, nutritional and health 

planners must be able to determine the prevalence of undernutrition in weaning­
1ge clhildren ina given population and location. The team assigned to work in 

the field also needs this information. Inl addition, both planners and the field 
tean will find it useful to understand the major contributinrg factors to 
rnahmlnrition in Icommunity, such as inappropriate chihl-rearing practices, 
underfeeding of available weMing foods, frequcnt episodes of disease combined 
with food withdrawal, or the many conflicting responsibilities of oo hers, 
including work outside the home. This chapter illustrates briefly how planners 
cant use this information in relation to other indicators of malnutrition. Chapter 
Ill provides a discussion of how project workers can evalhuate the major 
contribtitigi factors to malnut1ritiont. 

Approaches to Obtaining Data 
The following three approaches are most commonly used to assess the 

extent of malnutrition either in a corin unity or a larger population group: 
1.Clinical records, usually retrospective from hospital and outpatient clinics, 

which give clinical and biochemical evidence of malnutrition. 
2. Cross-sectional nutrition surveys of anthropornetric and clinical mneasure­

ments, which, if age is reliably obtained, can be analyzed to show the proportion 
of undernourished children by age group and by'sex. 

3. Longitudinal surveys of weight changes itn weaning-age children carried 
out prospectively by growth-rronitoring programs or by mothers themselves. 
These surveys are primarily usefurl for collecting data on weight-for-age but can 

*The primary coritrihut ors to this chapter were (retchen Berggren, Juliet Tuakli, Nevin Scrim­
sh:,w, ad Ileidi Van Arsdell. 
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also be used to obtain information on morbidity and mortality.' 
Of these three approaches to obtaining data, longitudinal surveys of weight 

changes in children provide the most accurate evidence of nutritional status of 
a weo:ning-age population. However, if cost, lime, and manpower are paramount 
considerations in choosing among the possible approaches, a cross-sectional 
survey of aithropometric indicators for a representative sample, such as those 
listed ill Table 1,is the best option. In theory, assessinlig nutritional status 
through a clinical Cxammiat ion slionId provide a record that would offer an 
initial step in a field-team evaluMion of a project site or region. Such records, 
however, provide a hiased sampile, and IrellLienItly intformation oii tn.ri itonal 
status is founld to be iucoin letC and iadeqnate. 

Each of these three approaches can be used to assess tie IlUtritional status of 
both local and larger populatitons, and also lend tliemselves to different 
specialized lMrpOSCS, such as using crt ss-sectional surveys to assess prevalence 
of various grades Of Illalnutrition and surveillance; extracting data from clinical 
records to evaluate the riCed for clinical intervention: and analyzing growth 
monitoring data to eva.lutile effcCt of a prlojec. A detailed discussion of 
each approach folhows. 

Clinical Records 
Ail evaluation of ntritional Stat uS based oil health reco)rds from dispensary 

or outpatient clinics usually underestinates ialnutrition because freluently 
only ihe most severecases are seli in cliinics and because coverage is generally 
incomplete. Programs that t.iilize outpaltienl cliics or dispensar,'ies Without a 
Co11nilt' otreatch I)Ipgiani, C0oriiiionlV cover only froi one-fifth to one­
third of preschool children: for tire purposes of evaluation, such 1sample is 
biased. In general, the greater the distance hetween a health unit and a 
household, the less likely than it will he reached with preventive services, 
includini, tritlition programills. 

A second hias in records is related to tile coiisistencv with which healthworkers 
look for, and reliablv diagnose, malnutritioi ill various degrees of severity. 
UiJnless a prolocol is ineffec that requires consisenit anthroponetric, clinical, 
aid lalb)Tatorv Imeasureilcnts Of all children who enter a clinical unit, milder 
foris of malnutrition will he tiiderreported. ()ften indevelopiing countries, 
1,1ahiutritiori is diatiosed aid reported oil1,V for children who are severely ill. 

Only the following diagnoscs are cot0nni I'.virecorded: kwasliiorkor: marasmus; 
failure to thrive: aneniai: and, in fraucoplione countries, hypodcvelopinenit. If 
a protocol for screening children for le;s severe iialiiuIri tion is instituted, such 
as Weighor,'-age measUrements, tile number of cases reported is dramatically 
higher. 

See (hapter V. 
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Table I 
Direct Indicators*
 

Anthropometric* 
 Clinical* 

I. 	Birth weight I. 	Protein-cidorie deficiency 

2. Weight-for-age a. Protein deficiency relative to calories: 
Kwashiorkor 

3. 	 Longitudinal growth faltering b. Protein and calorie deficiency: 

4. Weight-for-height Marasmus 

2. Iron deficiency, folic acid deficiency:5. 	 Head circumference Nutritional anemias 

6. 	 Arm circumference 3. 	 Iodine deficiency: Goiter, cretinism, 

mental retardation 

Biochemical* 4. Vitamin A deficiency: Night blindness, 
xerosis, xerophthalmia
 

ILHematocrit or hemoglobin
 

5. 	 Vitamin 1) deficiency: Rickets, bow­2. Serum albumin legging, wrist-swelling, rachitic rosary, 

3. 	 Delayed cutaneous hypersensitivity 

6. 	 Thiamine deficiency: leriberi**4. Other immutnological tests 

7. Thiamine-niacin deficiency: Character­5. 	 Analysis of nutrients in blood or urine istic Jermatosis, diarrhea*" 

8. 	 Vitamin C deficiency: Swollen gums and 
subperiosteal hemorrhages, skin pete­
chiac, and nitcosal bleeding.*fIn approximate order of usefulness; for the strengths and limitations of anthropometric indica­

tors 2 through 0 in the list below, see Chapter V. 
"Now rare. 

Cross-Sectional Nutrition Surveys

Local surveys 
 Some simple techniques for assessing the nutritional statusof the children of a village have been outlined by Morley and Woodland2,

based on their research in Nigeria. Their approach maps a village to assureone-hundred-percent coverage, and all the children in the village are weighed.The results are interpreted to ofindicate the severity and prevalencemalnutrition. Weight surveys of this type done by community-based healthprojects are far better than surveys of clinic populations, which are char­
acteristically biased by self-selection. 

2 David Morley and M. Woodland, How They Grow: Monitoring Child GrowthibrAppropriate 
Health Care in Developing Countries. New York: Oxford University Press, 1979. 
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Nationai surveys The preliminary steps for a national nutrition survey, 
which collects data on anthropometric and clinical measurements, include: 
obtaining existing data on population distribution and demographic composition 
of the population; and, based on these data, determination of the sample size 
needed to obtain representative information. The determinatioi of sample size 
is influenced by (a) the rcsources available, (b) time and logistical constraints, 
(c) the nature of sample (list ribution assumed applicable, (d) the extent and 
depth of information required, and ie) the precision desired for statistical 
estimates. 

National nuti ti,,n surveys will be costly and may contribute very little 
information useful in improving the nutritional status of mothers and children 
unless: 

a. 	 Competent health workers experienced with local views and customs 
participate in developing the survey protocol; 

b. 	 A statistically reliable sample is obtained: 
c. 	 Fieldworkers undergo standardized training (standardization exercises 

should be repeated at regular intervals if data collection is prolonged); 
d. 	 Equipment is accurate and precise and standardized at least daily; 
e. 	 Manpower and equipipltnt are available to check data for errors, to 

process data, and to carry out statistical analysis; 
f. 	Findings are interpreted with a iultisectoral view (agronomists, econlo­

mists, physicians, and educators should be available to help evaluate the 
significance of the data within ithe context of the population f!om which it 
was obtaiined); 

g. 	 National agencies amnd local individuals are m-wivaled to itilize survey 
findings indevising more appro liate nutrition messages and developing 
cost-effective programs. 

National nutrition surveys contductcII intile past have usually had cross­
sectional research designs, tha' is, individuals of many ages are measured at 
one calendar tinie. These studies have tended to show that the effects of 
malnutrition peak in the second or third year of life. This finding may be 
wrongly interpreted since longitudinal surveys, which are designed to measure 
individuals several times at a series of ages, reveal that growth faltering begins 
much earlier, often within the first six nonths of life. The most reliable survey 
data are longitudinal weight measurements of individual children, combined 
with less frequent length measurements, but this approach is seldom feasible in 
national surveys. 

Longitudinal Surveys: Growth Monitoring 
Advantages Growth monitoring is preferable to cross-sectional nutritional 

surveys as a method for detecting malnutrition.' The growth monitoring method 

Growth monitoring is descrihed in detmail in Chapter V. 
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can detect a malnourished child who may be overlooked by a point-prevalence
nutritional survey. A glance at a longitudinal growth record will reveal whether 
a child is currently undernourished, and information about tile pattern of
weight over time together with morbidity information can reveal a child on the 
road to malnutrition. 

Weight measurements can also be analyzed together with less frequent
measurements of length, both in growth charts for changes over age spansand
also for specific ages, according to Waterlow's method of cross-tabula ion.4 

Solctimes weights al specific ages- data thit can be recorded in cross­
sectional nutrition survevs-are analyzed according to a Imethod devised by
G omez that relates wveighlt-for-age to a reference populttioi; this method does 
not differentiate bet ween iathiq,and suhin (see GIossary)as do the Waterlow 
tables, but this distinction isnot important tluring the first twov ears of a child's
life. The Golz weight classification has been used most frequently wi th the
lHar'ard reference standards. Now. this classification sstem should be used 
with World IICal (l1()ran izat ion reference x'aluies, which are equivalent to the 
preferred standards: the 1lniCtl States National Center for Health Statistics 
standards."
 

The interpretation of longitudinal \'eight 
 tl is helped hV accomIpanying
dalta on tile Occurrence of atlCte and chronic diseases hecausc these infi nce
weight gain. Also useful for interpreling growth curve data is information on 
critical variables that affect early growth,such as, bhiril veight, season of birth.
child feeling practices wih respect to mother's activities, and socioeconomic 
status. 

)isadvantages The major disadvantage of this approach to collecting data 
is that growth illnloitorillg calinot be done sO quickly as a cross-sectional 
survex'. Growth moniloring requires the long-term cooperation of a family and 
repeat visits to a household. which may be logistically difficult. It has been
demonstrated in several parls of the world that, whien weighitg scales are made 
a,,ailable, mothers' groups can maintin weight-for-age charts themselves,
which lessens the logistical burden. H-owever, sonic coniuing external advice 
and encouragenilenl is required, and m others' cooperalion iiay vary. A project
Must plan for nothers to have long-term access to a neighborhood scale, and

they will need guidance so that they can understand tie meaning of the charts.
 
Another problem with nothers' using growth charts 
 for making decisions
 
about infant feeding is that interpreting them for the onset of growth faltering is

somewhat subjective. Methodologies have been proposed that assess precisely

this change in the weight curve in an objectixe and consistent mantiier, but

these nethods are too complex for use by most mothers iil
developing countries. 

SWatcrlows mchod iStd ,SCrihetL i (illpU1Cr IN antt illthe Glossary. 
See Chiipter V. 

See Chapter IX for a discussion of siandarts. 
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Kinds of Indicators 
Clinical records, cross-sectional surveys, and longitudinal surveys, can all be 

used to obtain data on a variety of either direct or indirect indicators of 
nutritional status. 

Direct Indicators 
Direct indicators include anthropomnetric ineasuLLrements, such as weight, 

height, and head circumference; clinical evidence, such as edema, scaly skin, 
or apathy; and biochemical lneasurements, such as hemoglobin and serum 
albumin. Table I lists a number of direct indicators. 

Indirect Indicators 
Indirect indicators include food consumption surveys and observations on 

infant feeding practices, including what the infant consumes, as well as how the 
;ood is prepared and fed. Alorbiditv and mortality rates from infectious diseases, 
such as diarrhea and measles, are also indirect indicators. Age-specific mortality 
rates of infants and preschool children, particularly the rate for one-to-four­
year olds, are useful for determining the consequences of improper weaning. 
The importance of the relationships between death in the second year of life 
and malnutrition, infection, and inappropriate weaning practices has been 
well described.7 

How to Interpret Clinical Indicators of Malnutrition 
Clinical signs are most important for diagnosis of protein and energy 

malnutrition, anemia, cretinism from severe maternal iodine deficiency, and 
for vitamin A deficiency. Protein-energy malnutrition of early childhood is a 
designation that includes a spectrum of nutritional disorders ranging from 
acute protein deficiency, known as kwashiorkor, at one end of the spectrum, 
and acute energy deficiency or mttritionalmnarasin s at the other. Marasmnus is 
a disease of weaning-age children who have received grossly insufficient food, 
either in association with inadequate breast-milk intake or as inadequate 
replacement of breast-feeding. Kwashiorkor occurs in association with abrupt 
lowering of the protein content of the diet: the dietary protein content can fall 
when breast-milk intake is dramatically lessened and typically replaced by a 
starchy gruel. 

Kwashiorkor 
Edema is the most obvious and consistent sign of kwashiorkor. Edema is 

readily diagnosed by applying thumb pressure to the lower leg for three 

John E.Gordon. John B. Wvn, and Werner Ascot, "The Second Year Death Rtate in Less 
Developed Countries," The Americanu, Journaloicthe Medical Sciences 254(1967):357-380. 
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seconds. If an indentation persists after pressure is removed, then edema ispresent, and a clinical diagnosis of protein deficiency can be considered
positive. Other causes of edema in young children, such as kidney disease, are
too rare to be of public health significance. When edema is present. the fluidaccumulation increases the child's weight beyond that of the true body mass, sothat weight neasurements are unreliable indicators of nutritional status. 

c+zI" 

II 
II, 

(Photo by Kirsi Kormu)BABY SUFFERING FROM KWASHIORKOR. 
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In additi ion to h,:itlt' clciatouis, the child with kwashiorkor is character­
istically emotionally tureslonsi.iC less tprovoked, ani rexic, and wretched in 
appearance. Somc individuals also exhibit the following si ns: a so-called 
1110011 fice, arid skir lesions iii which there is dOVSlriientation of sharp-edged
patches Or a flaky-paint dernliatosis. Alteratiorns in the htlir include changes in 
texture, lighttening Of color, c'a; pltick abilitIN', and lirinig. If periods of 
dlepletintl ili rChalilitationl tiherliat_. bands ofl lilter and darker hair may be 
sCell ithe flag sight. 

MI	arasmus 
The llltst noliceable fleatire of' )rimarily affects infantsOfraras niis, which 

(children illtIhe first y'ear Of life, is irarkeod wastigit Of faland muscle and 
retlarleCL 1\OlI). ir ialtiflitlf clii roillthis 1v1iieiahavC a char­r V 
acteristicall\ wiztened face anid atirculiul-Cl •o)ld al)p, aratee. 

The ('onlifnunl of Si nis of Mlalnutrition 
It isiiiportaill to rIcrcrni zc falt ad\ilcCd k\ashiorkor and marked niarasnlIlS 

are' en.r'Ci:iC a ii iili[ilcdtic, si.ns. A child IaV heon the roadill 
to Iira1lntlritli i \ithotil IhCSC dirailtliC Sl!!ls. 

Vitami in I)eicientc 
Clinrical \it1ilill .\dclicincy-carlso be diiilgnosed thronugh direct exam­

ilr:tioil. l)rliWaiC h tIr)l ,c i'liinrirolll fllclimial chllQCS illdi liu !i( viSion 
iuihi ~liluln]ic, " tonll i c eriill, blir CSS. SUrlVCys thal seek information 

Ott110\%sy chilid S0C -,1set lol s\hri cnning irlotsl alfter laing in the bright 

AM,, 

lisitilntC Of Child Ilcalth, iniversity of London) 
BAIBY SUiFFIR IN(G FROM SIVRII. MARASMI S. 
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sun are helpful. Field staff should be trained to use standard procedures and 
local terminology to identify varying degrees of vitamin A deficiency, such as 
night blindness, Bitot's spots, drying of the cornea, and nutrition-related 
blindness. 

Anemia 
Anemia is common in underdeveloped populations and is most often due to 

iron deficiency. Its functional consequences lead to reduced resistance to 
infection, lowered physical capacity, and impairment oi sonie types of cognition.
Anemia can be readily detected from a fingertip blood sample even tin icr field 
conditions. Anemia cannot be reliably diagIoscd by physical examination. The 
easiest reliable method is collection of blood in a small heparinized capillary
tube and determination of packed cell volum ie hematocril ) in a battery-operated
microcentri fuge Illat can be held in tle hand and can handle eight samples at 
one time in only two minutes. Alhernativelv, hemoclohin may he estnial ed with 
the saine size san, pie and a Salii hentoglobiinonicter for obtaining color­
com parison readings. here samples can be brougllt hack to a nearby
laboratory, there are conv'cnieni pltotonetric nctlods. Fortunately, for public­
halhhi purposes it is nolt lecessally to ohlain the larger blood sample and carry
out tile coinlplex and c, stlv battery of tests required to dislinguish anong the 
various other nutritional causes of altelliii. 

Goiter 
If endemic goiter is detcetCd in tie mother of an infant, this finding can be 

taken as presumptive evidence of at least borderline iodine statis in the infant. 
Endemic goiters due to iodine deficiency can be readily detected by palpation
and visual exantinalion of Ille froni of' te neck. A ll rid ,land is judged as 
goitrous if each of its linia-bean-sltaped lateral lobes is determined to be three 
to four tincs the size of the outline of the thunb nail of tile individual 
examined. (The lateral lohes of a normal thyroid gland are relativelv flat.) If 
visible upon inspection witlt the head il a norlal position, tlte goiter is rated as 
Grade two or, if visible at adistance, as Grade tIhree. Field staff can be readily 
trained in tle examination procedures. 

How to InterpretIndirect Indicators of Nutritional Status 

Mortality Rates 
Infant mortality rates Several kinds of mortality rates routinely calculated 

for children can serve as indirect indicators of malnutrition during the weaning 
process. A high rate of fatalities front infectious diseases, especially diarrhea 
and measles, suggests undernil nt ion as a conplicating factor. While many
deaths in tie first few nionths of life, such as those Iuie to neonatal tetanus, are 
not directly related to nutrition, infant mortality is still a good reflection of the 
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7ilble 2 
Comparison of Mortality Rates inSome Developing and Developed
 

Countries for Infants and One-to-Four-Year Olds
 
Country IMR 0-12 mold is Death rates ages 1-4 years 
(circa 1980) (per 1000 lie hirlhts) (per 1000 same age) 

lenin 13.4 34.0 
NMaurita ia 143 .31.0 
India 
(Gual'nhila 
Mexico 
I united stiates 
)ecnmark 

123 
7) 
56 
12 
8 

17.0) 
0.) 
4.0) 
(.7 
0.5 

So()t I 'T: \%r'tirIdIank i)rhI A 'i'u' q) tl o i tIWas Ii ifgto Iht,DC: Wrld Bank. 1I982). 

l11.-tritional status a +tiol. I C sXCCS ilin iccpl nitrlalitv tihe onC-to-four-year.t-rnili."e is anl even morei~c sp+cit'ie indicaltor. The potneolnatil~ial inlfant mortality 

rate is a still holeer indicaltr., b)ut is Seldom availahle. 
Florlutlatel, infanlile berilberi ulit Iliaiine deficiencv in [he mother's 

milk is now rare. \Where it OcenrS. howve\ r, it cotllbhtsC to mortality three to 
otolr moth0111S potaMIsltlill. 

One-to-ftoir-year mortalilt-rate The tic-Ioir-vear mtulrlalilv-rate iiimany 
developilh Countries is as hi-h 2too () per 1000 and isa sei itivc indicator of 
the extent oi a nutrilion pr-Chle,nhriicg h11[Ie Wealilc irIucd. The on-tlo-four­
yClr Illort'llily-ra te inl deve h _d c'tIllIeS ISless tan onIle per 1000, or 21) to 4)
Itimes less IhanI that inl mot lvlccl'inc conlltries [able 2). ()n a llohal hasis 
lCihs ill IsII ae,. itrill)Iccial .4 millioin per a'r and stiulics stigest that at 

least two-thirds cl tilese dealis are assoclialted dirctl Or indit-ctily with 
malnutritili. 

The six-to-24-month mortalith-rate lPrc0hbh ' Ilie Most sensitive indirect 
indicator ol Litriticnal icficiClicies ihiritiltei wehaniig process is[le ilceortality 
rate hetweetn the acs of six and 2.4 nilndhs. In this period thle synergistic
interaction o Ilalitiliticl and infecit i is responsible for mislt of the deaths 
regardless of whCl hefr tile Cause lisicd is dtic to one ccr the other. Molrtaliy data 

ll -ire cnerally' availahle., hl ever. o l foi the first \e_'ar (in'ailt illortalitv), and 
Ihen for one ito fur Nears., tnliless specially colleclted fr resea.rch orsurveillatlce 
purposes. 

Cause of )eatlh 
Fite uItlse of death itl childieti inde'eloping countries is u.tially listed either 

as diarrhea or tespirat) infection. )cathsare'alst oflten attributed to parasites., 

infant iliorlaliv is defined as deac rsyear of a child tile.in ile fisi 
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Table .? 
Causes of Death by Age in Children under 15 Years of Age
in Four Highland Villages in Guatemala, 1956 and 1957* 

Official vital INCAP 
Cause statistics investigation 

Congenital malfornittions aind
 
diseases peculiar to early
 
infancN 
 43 49 

Diseases of the respiratory
 
system 
 35 42 

Diseases of the digestive
 
system 
 21 37 

Infective and parasitic
 
diseases:
 

Whooping cough 12 17 
Ihtestinal parasiles 58 0 
Other 9 10 

Other Specified causes: 

Kwashiorkor 0 40 
()ther deficient\ diseases I* 3 
()tiler 
 0 

Ill-defined or tiknmn 41 17 

Not itivet igatted 0 7 

Total 222 222 

*TiiS lable was Alaplied frotl one appearing in"AnlInvestigation into tileCauses of Death in 
Children inlFour Rural Communiiies in(Guteala,"hy M. Behar,W. Ascoli, and N.Scrimshaw, 

jimllt, .I1099.h hllctin o, tii, Wiorld Ihalth (),rg l It9:11958t), ) 

"*Died ina hospfital in Antigua. (;uatemala. 

However. the latter two are most often associated with malnutrition and are 
commonly complications inmalnourished children of infectious diseases like 
measles, tuberculosis, and whooping cough. Behar and co-workers have 
tabulated the major causes of deat'is of children in four Guatemalan villages as 
determined by investigation oif each compared with the cause re-'orted by the 
town clerk intie official records (Table 3)." Nearly one-fifth of the deaths 
occurred with signs of kwashiorkor and most of the remainder were caused by
infections that would no[ have been fatal to well-nourished children. These 

Nioises Behar, Werner Ascoli, and Nevin Scrinshaw, "Ali Investigation into the Causes of
 
Death if Children iinFour Rural Comunuities inGuatenmala," Bulletin of the IVorld Health
 
Orgtt.alnt't. 111958): 101)93-11)2. 
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findings would not have been apparent from the town records that are used in 
national and international vital statistics for a given country. In Table 3 the first 
column shows causes of death classified according to the national vital statistics. 
It should be emphasized that, with the exception of one child who died in a 
hospital in Antigua, none of these deaths was certified by a physician. The 
town clerk wrote down his owo interpretation of the cause of death, based on 
the opinion of a relative or a family friend. The second column in Table 3 lists 
the deaths as classified in the investigation by Behar and co-workers (the 
INCAP investigation) in which the findings were markedly different from the 
first in several important categories, especially kwashiorkor and also diseases 
of the respiratory and digestive systems and whooping cough. Similarly, Puffer 
and co-workers analyzed the cause of death excluding neonatal deaths in 
children under five years old from death records in Latin American populations 
and calculated that over 600', of the dCaths from inlfect ions diseases were 
related to nutritional deficiencis. 'This figure may be low." ' When postneonatal 
deaths Under 15 years of age in four"( ;natcmalan villages were investigated by 
home visits i mmediately after death, it was concltided that over 8(", would not 
have died had they not been nmalnon rished.1 l 

Indirect Indicators Other Than Mortality and Morbidity 
Factors other than morbidity, which are associated with the evolution of 

malnutrition, are useful indirect indicators. In dlevelopinlg countries, in com­
munities in which breast-feeding is not the rule during at least the first six 
months of an infant's life, rates of infant, nutrition are usually higher than in 
commUtnities where breast-feedirig i more common. Unavailahbility of weaning 
foods or obviously poor child care may also be useful indlirect indicators of 
malnitrition. The presence of a clusler of indirect indicators is a more reliable 
predictor of the niagitudO Iomalnutrilion in a community than a single 
indicator. 

Groups of indirect indicators cin be cvaluatCd by organizing them in a table 
that shows ilie association with prohlems diagnosed in a population. Table 4 is 
an illustration of this technique. 

What to Do in the Absence of Large-Scale Survey Data 
When it is not possible to use existing survey data or to set tIp surveys to 

measure indicators of tie nutritional status of nMothers and children, time and 
effort must be spent examining any previous studies and extracting other 
evidence of malnutrition, such as data from hospital and clinic records. (See 

Ruth Rice Puffer and Carlos V. Serrano, Iattt'rn.0 o rto/iy in ChildhoudlWashingitn, DC: 
Pan American t-lcalil Organiiation, 1t)73). I.) . 
Behar, Ascoli, and Scri nshaw, "An Investigation into rhe Causes of Death of Children in Four 
Rural Conmnunitics in (Guhm iarCMila," I). I -1102. 
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the beginning of this chapter.) Arn appraisall of resources availh'ble for solving
nutrition problems should also be miade. 

Studying the Determinants of Mialnutrition 
A health planner should go sileit assessllenl i fite Cx tcn tof 
ahnutri~ion in aI populailil. The lriiniry determinants of malnutrition musIalso be studied. TIable 5 provides a fraic-wvork for understanding the evolutionof fatal malnutrition. Sociocullural and economic facltors related to weaning­aige ial ullilion, such as llsC listed in thC first twO colnlil in Table 5, irediscussed in dotail in thC Ic.xl cltapler ill Ihis IlltUal. 

Problem Evahtialion Using Indicator Clusters 

I~rohin I 
ti I tcaith 

rsntle( 

lianners 
tiicailir 

illllcler I 

taclors 
(ontrihutin 
he, Proiltm 

lo Some Information 

Needed 
tI~li ltl l1ll\ • Ili u tti •cIlC'oillall iila letI MXicrobliologeical 
,44,,)Oci;lltd %kilth 
diaille lltc , 

ill 
second,'cti! mo;-

4W 1li llillI ut 
anditk\'lr 

, 
L'\lhlilttill o)f 4)4.1ll­
inloI'od &i,l-pip, td 

of)life " \%"iltllr;I\kiil hofl [cd llltL \%;le[­
food 1thiling4 C'2lIl ulinl i4i 
Illlic's, * t')crial Icc rd. of 

S t ll)t alit nki\ \ il4I I 4lQ ill l lldIM­
* Poor IWl ,lSllI 
sarilitr-_, pralc'ic'TS 

hiditl\ 
" ( )h~ r\ailioil,, of 

fI''tl'inill dd oli 
C;llte doling, ilecs,,• il4ijil- 1i1( 4it\\1lii 

%nravicok of
illness anld lirt'l-

Malrniutrition * Cl4ss-s'c- - tllilt(lUlik' 

4' III 

2 -hr dietrLrec:ll 
ih lfl i il. 
lenIghi . and 
;11'111Cit'2ir4i1ftr-

food Consmpti onli 
I4lo ller \% ili ill-
ecioli 

- lnlral lil fooildit) t 
tlibrilulion 

Vac;cinatioi C't41 lnqe 
tc12 dlll a ndh1t2t'tliiniidwau~l ' \lh " ll1-nil kll pr lliclionl h Ilin 'hidoi r4.l!,- Asss,,iii lnilof reasi­

c.'llo t, illdiC';1lHii 
. ,ro lw ll t'ii , 

01-+ 
fcTdlnQ scht ld-

illclo11 
mnilk intaike, tfe.'t­
ilng praclices,l 

I1'l%%LT,tiiNi\ dllild 
21.1 Illltll1hIN 

Ili li Inll rtlalilt 

aisslciall.,d w\ilh 
ille;islt.es 

• Dim iha 

w\ilhi 

ilileasles 

" .lialliilliilionl 
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perihod 

- Nulrllioln aiscss­

1114211n l, ie Sc 
- Ihriist-feecd ili 

28n n 
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Tbal .5 
Information Useful in Assessing the Evolutioi of Malnutrition 

Inadequate Inadequate 
Nutrient Rate of Frank 

Risk Factors Intake W\eight Gain Malnutrition Death 

Liv, hirlh-%,eigit Breast-feed- (;rowth charts Anthropo- Age-specific 
ing practices metric data arid cause-

Sin gle parent 
family .\e of intro-

Nhirhid it 
record 

specific mor­
talily rates 

ductioi ol 
Lm;I .,icioce i-
IllinlicM;+ltl 

'+ 
cill]p I rl 
food 

ie rv IDietary intake 

onllrilninllr l )f Fertu allcyof 
111%Vil'Ollill ll f edilg and 

Lack if runiin 
, alter or liniiti' Al texia dile 

sripplyrI f ,v,';rtr ii iltl)es 

De rirlie dal I.-.eding prac­
cultural , i'i , tieS during 
repi-ding aliei illness 
if Chilhlreir 
apr)orriaie fioids \lo feeds haby 
aind feceding prac­
tices r inlfanis 

Seasonial \aria­
liiii ill a aila­
hilif oflfoo~ds 

Ilcay work Schcd­
rile of nother 

Illileracv (if 

Large fanily size 
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Chapter III*
 

How to Collect Information on Child Diet 
and Feeding Practices 

Introduction 
In nearly all dCClopin counLtries, relatively low-cost vegetable sources 

of protein and energy suitable for weaning-food mixtures can be 
iden tified.' Ilowcvcr., the weaning f'oods actually in use are often 
inadequate. in Cal( ric density, protein oncentration, and q uality, and 
sanitary characteristics. IlnadCeqlate \vcaning foods may lead to growth 
falteringi, inffeased Inlrhidit y fnm in fections, and high mortality. This 
chapter discusses (1)the k Iids of in formationl that shoil lhe collected in 
a corllutliity in order to evaluate dietary adCluacy and feeding practices 
for infants and young children dui ring the weaning period, (2) data 
collecthm techniqties, aid 13) a step-by-stp procedure for obtaining 
data. 

To evaluate weaning diets and I'ceding practices, information is 
needed on: I) the kinds of feeding practices and tile composition of 
weaningt diets: t21 tile toodls available in the home and community 
Suitable for fecdigi Vou1ng children: and (3) the environmental, eco­
noiic, and SOcioculural factors that in fluence the choice of weaning 
oods, the way they are fed, and hy W1hom1and under what circunstances 
they are prepared and to hielgi 'en 'oullg child. 

( illrihtI lNr its cifp(cr crct Iinit,Sitit ShuIhi Kuar, ( I ltlIt, 
aniti arcii Mitzimc. \ iildFIlcn Mcss cr prtvidcd valuable sigigestion. . 

i h i. ircie Mary Scrilishaw, 
I lcitli V Al',dcl 

The \%cangltlling l1l d i tilici uriln. 'hich itchild rcice.,ts liquit d, , ini-solil, or sulid foods in 
itldilio it Ithrei i ilk. (hapier IV conlin,,a lr lhor i Ireaincnil of his suhject aniditrt e +

prov\idlesinformlalti conlce+ring nilrititsl w\.,alili diels andti malilaiy foodit prepaitaitll and 

,ltira.e iechiiitjuci . The lermswe'iig food, ant "cuniptle eniary food's' are used inter­
ehaligeah)I' in ihiillia tral. 
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Child Feeding Practices 
A task ol the hiighest pnorijy bor project workers is identifying tile feeding

patterns and practices in a colm"unitlv that contribute to good heathh andnutrition. Some childrel may b. healthY and adequately nourished becausetheir mothers havc- bee,,n able 1t ove.rcoteic polenlially haazirdouS conditions,beli Ies, and practices Characteristic of* thlir ncmmunity. IFor example, theynra provide their babies with sanilary preparations of irighlproteil, e1lergy­dense,. asihldigested wevanin, ods suc.h as throse descrihd in halter IV.Much can be learned I thle ro)l-cjt 'arr such. Itllflrotll hell.rs, and Ihev llav he 
extrenrely Important Ilin e-lffecr.'inrj ., l'v:~n.ts+t andconlrum,.I rnit +ra Ietl"changes Il e'a lpract+ices itiweainell dici n rl~ie al 

Table I lists practics lre(luCnt\ linked wih malnutrition. In conjiUncionwith identil'ying belneficial fcedirrg palternls and praclices, an earlv task should
he to determine which practices,- those listed it the table or others- maylbeassociated with weaning--age niahtlttlritiorl illtile i)r't alea. [or example,ia\'cy~r'+l,_,wt earr:tirr- lrtlhi .' i- ,.,lirrhcaarid

tecl 
othe+r disease:s is l'ecalveryV preva;lt problem Icalilz' toddire-1IM OH'diCSC S ' coltalill itioll of wkearnirrl ftods, Iil Ito oor ISOMll hyVierne of foodhIniIlCrS.- \ l(O1Silble seert;rlrit irsltinz! in contiamination \wnlldhe amother'ddlefe.atin, niot "ashii her ,hands .Srffielith. arld then preprril food f0r ier

baby,.
Inadditiuri. a diet iri'atecth:e inquantity and qtality. l
particularly if*
tie

child isill,
cotllrihlrties t tire svrlergisnl [et\cer,'
I 1nalIitritioi arid disease 
IesnCrihed ilr(halfurr I.
 

Factors Affecting Diet and Feeding Practices 
It is critical that tile 1eari1 re.Calize, as w\'as eiitanSiZed in Ciapler I in this ma 
lll, thiat tire 'acors re.sponsible for wealling-ilagc mIalultrilioll are only a 

part of a rnrrch arger custer of causes arid effTcts of illhealth inlacounrllllUniy.
Feeding practices arel'dirctly r-Catld to CorOlrliC. social, techniological, and
bioh'lr i.al f..aCtoI-S
ill Colllnlp t i areleh..ssllitr. Cutlt
\a rp+"includ(e ural beliefsabout acceptable 'oods. availability or distrihution f liourselhtnh, inlconle, aid
tire ar11or1t.
of limetla it l"
her has WailaIle 
It eplare food. leffore proposing

changcs rrl iiri ripracticCs, fieldworkers must mrake rlorotrgh efforts


ex ist fledil 

1toIriderstarid tie bases forl+
 iltem.
Figure I prtoide aIrl
otverview of n,1a10r
factors reClated to \,cllling problems. lhe setiolln thliat
follow give detailed
 
illforitllioll orr sor 
1of the_ irost illiporlallt of tlhese actlors. 

t:i~lki1t1lk~l. 1(41li hc- iiJIrC 11or1 iikI Ii i~ dC k p;Iimcit Nir It\~ cad 11%Cl'imac rrinir aril i 1 ,uu 1lrllllriI: rit-lAt..l', irni 
ML, 

t+k .il M I-CIha' c ,allilario'\i+,and ci k 
i . Ill i'll1 tln1 I . C\,.'I l facitiricsvi tl,.athllr\. h d[iii,.arc, lhti, twunliltk-rr dCtIc'LaC i'di.SCririlrlilc . tIal

C0lrlllilllritr I .%iII;ltl, ,+cm 
 ,._'.,.
lttnl011 i I+i htC i i rrNJ, , Iincl,.'.airct r..st,. lr rrricNir sihlt 
,.IL'
for lllS I r urt,,al cthl+ itc'I.+ir, 

rrll 
N h i 1, hihtl ct.,el2cll arc, illt ii.h illh\C;llill ftoto s hyilllyitrgliC,+100d hitardli2 aid t110111 llraiirallll ,ilrcrr andI l .,,ik. currrlnilarr tii waier. 
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Food Availability and Usage 
Weaning diets used in a community will, of course, be directly influenced by 

the food available. Both to understand a community's choices from available 
foods and also to flormulate recommendations for new complementary feeding 
patterns, the ,, .cc team needs the following infornmation on food availability 
and usage: what prntein- and e neryv-riclh sources are available to families from 
their own )r-oLuctiOll .l from markets and stores: what seasonal variations 
occur in the availabilitv of foods: whIt foods are used ill I'amilv diets: and what 
arC the rsoLtcCs available fo)r cookingLand storing foods? For many rural 
households, home food-production is a major source of dietary intake, but 
when a household has no cash income, a proportion of the foods iprodUcCd may 
be used to barter. In areas 'hereC'familv l-pisduction is a major source of 
food, p iect workers shi.lld Mhit - the foodsdCeiminc wli proportion Of they 
lrodLcL'e a famlily usially conlStimIeS. The availabilitV and lSage. of foods from 
compl)lentalltIry feCCling" [ro 'inS ('haltllr VIll) Shtiuld also he LIcumntInled. 
(aIiltlerin" informatili il fold availahility and usagC is treatiled in detail in the 
presetnt Chapter in the scCtion, "l)tla Collection Procedure. 

Knowledge anlid Beliefs 
The kiowledgC, aLltliulCs, ld IbClhfs of a child's caretaker may be the most 

imporllaill deteriuinatlls of wicthcr Ihe child will be well-nourishcd. A mollier's 
beliefs Ibout the nutriliolll content of loods and her underslanding of the 
causal factors of diseasc may havC \'er pIow ul eIffects on a child's well-being. 
For Cxample.,clildlr i,i\h IbfCd food thit is inaCLquaC ill quantity and 
qIuality IbeCail aoicoliunitv belicves that fcc'dings of sugar v liquids are 
apfropriate' fr IlbiCs. Anotlher Cxample of[a coolllllll dletrinental )ractice is 
SMarVinr7 childreduriing illness,, a pat'lic Ihat call sCeiously' redce a child's 
chances of I'ccrAV. 

()1n the otlhcr hand, it is also critic'ally ilnpotalilt 1o cosider tile usefulness of 
attiludsC Or belief's thl appcar tohe incbre superstitions. For example, iolers 
in the Sotilh Pacific do nlot hiv"babies fish because they believe it will make 
their offsprii4 wanderers in life. like fish. In fact, some fish in the re.C.ion 
contain a nerve toxin that could cause illness. 

Acceptabilth y and Avoi(lalnce of Foods 

Fvcn if nutritious foods. ,uch as so\ c'asl and cowieas, arC' ivailahlc, food 
custollis may prc\ent their uiliaioll 1'0r \W ;iing-;ee childrein. Such a ClItoll 
imay ha.ivC developed Ibecauset lhese vegetable Sources of protei n are digested 
poorly by t yotin Child if the\' are not adatCl ylVcooked.' 

The pIojecl Icalli should pay very careful attletion to the preparation of 
foods Ihal le already acctCl)lable to a community. Making minor alterations in 

Sec('hatiier IV. 

Sec (llapicr IV and tlentlix 2. 
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Type of
 
Detrimental
 
Feeding Practices 

Feeding Infants 
Contaminated Foods 

Insufficient 


Quantity
 

Inadequate 

Quality 


Inappropriate Age 

for Introducing 

Supplements 


Starving Sick 
Children 

Table 1 
Examples of Detrimental Feeding Practices 

Specific Example 

Feeding liquid or solid foods that have been fecally contaminated,
made with contaminated water, or inadequately cooked or stored 
under conditions that allow the growth of viruses, bacteria, and/or
parasites. 

Giving child nutritious food in too small amounts. 

(1)Overly diluted or nonnutritious starchy foods, such as starchy
root, tuber, or cereal preparations (widely reported inAfrican 
countries). 

(2) Bottle-feeding of starch water, sugar water, o; diluted milk-based
preparations icommon in urbanizing communities around the world,
and more widespread in Central and South American and Carib­
hean countries). 

(1)Delayed complementary feeding, sometimes until 12 months of 
age (common in many parts of Africa, India, Pakistan, Sri Lanka 
and other Asian countries, especially in rural communities). 

(2)Too early feeding of prechewed rice preparation in Thailand. 

Children with diarrhea are often not given food (common in Asian 
countries and elsewhere). 
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Table I (continued) 

Effects of Harmful 
Feeding Practices 

Diarrheal and other diseases 
commonly caused by infectious 
agents and parasites. 

Marasmus, failure to thrive 

Both (1)and (2)in the Specific 
Example column are associa d 
with kwashiorkor and growth 
retardation that begin around six 
months of age. They are also 
associated with diarrheal disease 
and growth retardation, some­
times as early as three months of 
age, and with an early end to 
breast-feeding. 

(I ) Results in growth retardation 
that begins around four months 
and usually peaks between six to 
24 months. 

(2) Results in reduction in the 
amount of breast milk produced 
by mother. 

Results in delayed recuperation, 
severe growth retardation, and 
increased susceptibility to bouts 
of infectious diseases, 

Comments 

This is perhaps the most widespread of all problems. The 
unhygienic conditions mentioned in the Specific Example 
column may be due either to inadequate maternal care or 
to the child's being cared for by an older sibling, grand­
parent or another member of tile extended family. 

Parents sometimes have incorrect beliefs concerning 
ayoung child's capacity or needs for food or sometimes 
do not feed an infant frequently enough. Insufficient 
quantity isalso linked to seasons of high workload in 
households or communities. 

Foods do not provide either adequate protein or 
adequate energy in quantities that can be accommo­
dated by the stomach of asmall child. 

Parents often determine schedule of regular feeding 
of supplements by developmental milestones (e.g., ap­
pearance of teeth, learning to walk, or learning to say 
the words "food" or "bread") because they are unaware 
of the nutritional requirements of the growing child. 

We are not re;erring to not giving children food when 
they are anorexic or unable to tolerate any food by 
mouth. We are concerned with the denial of all or some 
foods because of such beliefs as that illness and foods 
have "hot" and "cold" attributes or that feeding will hurt 
the digestive system. 
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Figuzre ISociocultural, Economic, and Other Determinants of Weaning Problems 

Sociocultural Variables 

" Unsanitary practices leading to fecal 
and other forms of coil]tanhitrial ion 

* Lack of education and knOwledg9c ahoutntlrition ;:,,.lhealhh 

* 	Avoidancc of nutrilious loods, such as 
soy cIis 

" Customilrv use of notlnutritious 
Copl)lellemenitary foods, such as sugarliquids 

" lartful traditiOlial food prcparaition

mellhods. such ts using unsatilrv 

utcnsils 

"	Failure to fteed infanis nutritious
 
food available to other huouseholdl 

nelblellirs 

* 	Linitaiot s til Vonslt.'l"t role in 
household dcciioll-lllilking, so thit
iIfiants' and nIursin ginothers' Ieel arL 
not adCtJuaclM l 

" l)isrupt ion of breast-feedilng hecause of 

migiration 
or urhani/at ion atd employment 

Biological Variables 

" Infectious diseases 

* Low birth weight 

* 	Low birth order 

• Sex of infant: fetnale 

Economic Variables 

I.Jnavailahility ovrcxcessive cost of 
fle 2
 

0 Inadequate family food production
 
h Insufficient cash incomes and food
 

budgets
 
* 
Lack of maternal ernployncin, income,
 

and tlne
 
*
 :conolnic devaluatin of child atnd
 

caretakers
 

,Scarcity or lack of nutlritious
 
weaning-fot d altcrnativ s
 

Variables
 
a I n.sailary ilste disposal
 

e Impure swater supply 

paese ate f acod-si re 
preservatiol facilities 

9 Absence of or ittadequtate food processing 
9 Lack of feeding utensils 

* IlladeqUae comunllliCatioll systetn 

* Lack of tine,lahr-savinQ devices for women 

-lealtlh Care Variables 

* Lack of inu ni/atiout 

L Absette of feeding or oral rehydraution 
programs 

Female babies in some cultures receive weaning diets of poorer qutality and/or quantity than]
male habies.Fuel cost and availahility is particularly important because cooking is necessary for all the
wealing preparations descrihed in this manttual lChapters IV and VI): the cost of fuel can be a
major obstacle in Jevehping countries. 
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how these are prepared or fed to improve them nutritionally is more likely to be 
accepted than introducinlg new foods. However, new family foods, for example, 
pasta ill Guatlenala, have been readily accepted, especially convenience loods. 
In the context of new weaningI foods, particularly convenience foods, it is 
important to stress that nuIlriion education is crucial to: H iSsure tha.t such 
preparations arc not used as rellacements for breast milk and 12) that they are 
prepared, fed, and stored appropriately and hygienically as described in 
Chapter IV. 

Influence of Family or Community Members on Weaning Diets 
A broad ran.e of influences, o)ther ihan tile mother's, may affect what kinds 

of complementary loTds arc used and how much of the.m are given ito a child. 
Ficldworkers mav find. for example, that a yoill! sibling or at gerandmother 
prepares most of tile cniplecmentary food for a weaning-age child. 

Fuel Availability 
Fuel availability can be critical to tile success of recommendations for new 

weaning diets. Obtaining lrlditionall cookinm. fuel, such is firewood or dunig 
patties. re i'CLll|re excessiveM, im1e, while iPurcha.sed fucl, such as charcoal or 
kerosene, cM rtlquire cash Ihat is difficult foi rural households to earn. In 
addition, the aplIrpria!Cfuel nav vary with tile kinds of food preparatiil. 
Fuel availailit lav inlu'hence the following: 

STihe flrequent, of food l)I-ClaritmiI ', 

" The amiount and varit\ of cookcd foo0d: 
* lhc feasibility of boiling water and sterilizing utensils: and 

* ['he amllount ol ttle available fOr food preparation. 

Maternal Employment, Income, and Availability of Time 
Ill iaiy housCholds two factors determine a nother's capacity to give 

iniproved coliplementary foods to her child: her access to cash an1d other 
family resources and tie time she has to prepare and feed complementary 
foods. Most wOmlell ill devehlpin, countries do t iile-coilstiinilg labor Ottside 
the hom1e.s. uch as pLIFinln and hiairvesting crops, or illiiuban areas, service ILI 
factory labor. [Jnlortunaiclv, incrleasing ii lolier's inIcole by IIonLdoinestic 
ellploymnll nIaV dceCZ'asC til time available for food preparation atnd 
childrearing. In this case, the aliernative child caretakers should be directly 
involved ill tlie weaning-I'Ood project. 

When people OWii 1,ld. self-ellloynilenlt is more coiimon than w\age labor. 
Regardless of tile kind of eillphlyllNe il or whether it is paid, tlikre are great 
sea.ISolll variations in the lime women requiie for work outside tie home. This 
variation should he taken into account ill assessing tIle feasibility of weaning­
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THE PHOTOGRAPHS ON THIS PAGE AND TIlE NEXT ILLUSTRATEI" TWOASPECTS OFTHE CRITICAL ROLE OF WATER INW'ANING-I:()OD PROJI:CTS. 
The factors responsible for wcaning-age malnutritiom arc only a part of a much largercluster of causes and effects of ill health in a community. F".'cding praetices are directlyrelated to economic, social, tectinological, and biological lactors. 

6, ,, - d 

t4~ 
U.
 

(Source: AID)SEASONAL 1)R IJ I ITS AND) WATFIR SHOl(RTAGES MAY AFF:LCT WEANINGPRIA(CIES. In this phiotoian Indian farmer starts thfe pumip that raises water more thall.50 feet to irrigate tis rice paddies. 
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food rIecOmlllldillniolS. Furthermore, independent of season, women may
move in and outl work moreof the force than men. especially women in
developing cotuntries wlo lend to have little training and are employed at lower 
income levels if their labor is reimhrsed at all. Women with several yourig
children are more likely ito withdra from lie paid work force until'other 
household nimLrs ca itassist in cliildare. 

Cash Incomes and Food Budgets

In most rural areas. the proportion of households with 
 I stCady cash ilIcOIme 

is extricmev small, If a wCNliItn-f 00d PIr0iect isee Chaptelr VI) requires a cash
oullav fron participalnls. limsetholds \vilh little or no relar i'lcotn will
.Itonlt'icalt\ L'be from0IIl will drope'xcluded pMlicipation, out very soon, or 
participalC )Il SpoIradicall_. Il aldlititl, W hriils il tlie cash can decerlilewhetMhe,r ltlI\ iS sptItll (u oulllttllary food. If inlcoIe is earted h' lie
weanitn--c' hild p-,nS. it Ii he e a;rn er is ai rl rIC available for the child*s itceds thatiif the e aru t[ a, otatlli Re.. A Iltto lter t' l l e c i u'a ittln o re, enh_be xed fort a'tittilcalnl'\
foods till Aathers ihtuintte. 1\f 


Project nteIorkers l1an1t10% foo d hld.clt is allocatcd to determine
how it hl-'I1M\ IIditfihd 1If SCCurin7 \\CMiiilis. Recottiendedl alterations 
il th[ lh itiLt tallilt tM()fl uCft' must he hased on [he icteds of the etire 
liousehold.t o( Just th OIIIC tlt_' I'llItI- C child. 

)egree of FIood Sharing

,\tnolher ariale chil
ifl'litli feedtling is uie'qual foI Shiring. U1nC tualfdo 

tool shtilu thil is ito the i'sultlof liffereices ill appetitc or food preferetnces
is more likcl\ to occur inl li stehtolds Mherc overall dics are deficient. 
()IbSCrA Iti01S( of 'IL r oOf Cilt11. siIch is adut ImIalscS C,IlIIIg l I'I. can irovide 
valuable clue" k) pLall, (titof ULIlltiil f od ShIarin4. A pat foodtr-n of Uttnqlual 

distiihrliotn in wIhi attill iale"s 
are itioSt fa'ored and flmhale iifatts most 
deprived catll I-tltl frini tlie ctot-titC lil sowial stalUs of aull Iales who 
mayh Ibe Sole or prillmar\ 11'o\ ICers of illc'ilt' aLd or food. 

Guidelines and lCchnliques for Data Collection 
This sectiol pro ides hiic k rotid informaioln ill pri nciples antd techniques


for cotllccli daltia. IhM\Wto IiS'es 
 tchntuiqttCS iliasy telalic invesligalion of
I colllllii"Itvs diCi aid I'L'tliite IpracticCs iS discussed inl the seciion, 

")atl (ollectiu lroetl,hreC.' 

Intervieii Attilides 
Fieldworkers nced to e a re\ that priactices Ieadin ito 'eaninug-period

ilntituritiot. such as those indicated ill I.Tible are cotnnlon iIll 1atny
conitlliinitics. Ileldworkers also need to have itiderstatidingaill of solilld
nulirition, hcatlh, anid sanitation l)ractices as discussed ill Chaplter IV. 
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Fieldworkers must he extremely careful. however, ni t to try to( impose their 
understandirgmon a comm nitiVi i a didactic. ovl'erbearino, imp-ersonal, or 

arrogant manner. Uhe lnr'icileIs ()f ctod heaIhh and nutrition is 
important for fieldlwrker. but this k vnowledge must e kept il resei\e when 
'heldworkers are inIeract in v with pCple i a c0.ItIIlitv \-,itll the intention of 
gallheriig iln11,atlon. When COUllctic data fleIdokevrs teed to apprtach 
people il all 1he aill I ith'ianI pei1-niitlutidel nlian." htecau- llIItltIlit 
P)111 It C011t11tII'(IV. TO Obtlaill com.letC e tld ItrCI"II, ill tI'tilliit l, [ho must 

hold firtmly in check ilVtttl lit ihe.'Y Ilmy v iewk,isth.ir t1e][ tie attit ude ,vh 
-deiih tllial ;tti diet. ,il tr, to t.'OhILti,. ;th,1 as oitlt _tdgCIiIal11-tIice :S, it" 

as a blank pacc. 
' A spirit o' hItmilitv ian-.l sp i,s eeesiirt it i,.elvd rkcrs are to learn from 

" i cot i i te ,\,ektktulet sch coi Illtiti', Ns tl\\, eislil \Wea.linnt111tli s to 
dicts and pliCtieos 111;I IUtI\e beeII iIItI .,'iet+I ht, C ltulrll . CO lie. llItd\ ot11 
teuchl )Luc;itl fathr,s: llto (,, pel l il s ;tIttdlit. tt1ic mid Csjl;ti their vCalinp 
ehoices anld f,ditt2 Ite-A'lieCs: alitd ,ihuer diut\", ,itlit~is tild lpt'ilices 
tha,1 lIlI- llt110 ,C 1-ttWd hI ",IIth NItlt lltllI l+(M ,\+-I I it '+l m ti\ 

"It ie It)betI I'tit\ lIlltltItudl'._ 1in ipas­
sitmnate tiec titlikelk it) stuecctl illctueiu oululcte Atittlilct itifor~litiOti 
oi in l l tn ti tu iii ujteis 1Oil,. PeI i l.t., 'I'. illiic to' i,e ill ft illat tu 
to. ald "c iXckit 1'0tutu. uckipl, \ktht 1 il t .le\ha',te' \.tll11 I1. tRttstiill 
fCCliuuS, llt this t st liIld , trkrs lutist I, t,;tthat it is,.est_, tiul\ itpltltatnt 
to iacc tut hlld llt lti,\ % th I lh s- ueduhIIl littlell work 

[icld\Y lllkct t,% itiil s . o11d 

t) utlllll ie\.letCi W the id 
clm st alits (I thouse tlhu, 1ittter\ I,\%. ,sjIleiillk 1,tucl.t \ith etl ou.ttlll"Chilren.f \ 

In penetl. tiams, ttitud towtr, a ,i',etn \s.,,tt.ilill e theirbehaviotr im 
idleas ,iittt clu tth, iIItIis he tuu I'M .ldedii I ai)i tl tlers tindill o4 the 
bascs for the litah\ fil. 1 all appteeiatiil+u the obthcles t Calfiur., and 31i 
anIwaless that a clhatc tr+ hritu itlimt harituftil effects its \ellas hleficial 

hiiFornz:t inn-( ;atherig 'ielchniqucs 
'ilble 2 c(.nl,,it., hrlif descnriptiotns o, scrl hasic iltul'militic-githelrin 

techniques. () these. c'uti.cstitus. itli'umfuial iitervivs. and ,hseivatio, will 
lit't he tlie m tl tst.eluil t, (te lrt1iu'm.. Ieatt1. lI't'iual interview s and 
plmticilitt lserualitltint\ ailsoc be used if a ,iut has sufficiett resources. 
lhe;1p)eCnLlix to tlthischa itr .\ pttdix II conti 'ttiiillih al illI'tllliitill tll 
techniques 1,l" iitcriesws and tbseisa it isvsll as SHc itIittereslig cXalIpless 
Oif iIIteI'Xies sitlt1iit, S antld dilohgttes. le hc'l,illig sections ftcus oin 
techniques f t data1 cdllectionl. 

Sec (halptecr VI.
 

See (hapter 1.
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Table 2 
Information Gathering Techniques 

I. Conversations: Inportant dita can he obtained through very informal conversations with indi­viduals or with snall groups. hi sonei cases people are more lt ease in informal settings and talk 
more freely. 

2. Informal intervi,,ing: (ompared with formal interviewing Ino. 4 in this list), infornal interviewing
is open-ended in structure. A genera outline is followed by tile interviewer. but additional sub­jects ca n he easilv incorporated into the outliute its they arise from the exchange hetween the
intervieer and tile respondent. Seweral kinds of notes ma1tyie recorded, but they are usually less 
detailed titan those front t formail intervjiew. 

3. Observation: The project cln shlold olhserxe eetits andtilte behavior of people in tile conlllnU­nity carefull,. ()servation prtovides saluahle nonv'erbal clues its to what is actually occurring. 
4. Forml interviciing: .,\ wriuen teries f totestions elee-rn inrg specific topics are asked of one 

individual ir"ponideLit I and recorded in detaii. 
5. Participant obsersation: This technique inokes otli pirticipating in and observing household or conitit atiti.es. lrotgh partieipant observation fieldworkers catt gain important

insights into theeverydyl, life IfCotllrtuily ij nllt.lIe.rs. 

Interview Format 
A general gtuideline for the length ol"an informal interview is that it should 

not last longer tha iltlI hour. Interviewers lust he sensitive to other demands 
on 1niothers tnlin. 

Interviewers" shou~ld 'itmili arize iieniselves thoroughly with thel questions
they will ask and with ihe overall goals of tile interview ahead of time. They
should strive as inttch as possible to condut their interviews with spontaneity.

The interviewers should explain iheir project carefully to each respondent
 
so as not to arousc- featr, hostilitv, or 
a desire to fahricate information. The
project learnl should he awareilti people somet ines answerII estiollS in a 
manner consistert witl their val LIes or those of lhe questitoner instead of their

actual practices. For example, mothers may sa-
 or helieve a food isacceptable
for atweaniig-agC child, when in practice it is routiinely eaten only by adult

males. Such a stlatnitl 1 hy 
a mother reflects what is desirable, not what is
actually practiced. Mothers land others responsihble for the care of a child) may
also try to provide an answer they believe the interviewer wants to hear.

The interview sliot Id he in fo0rmlt so as not to raise the fears or douNbts of a
child's caretaker. Note-taking shouild be u h110171lsive. The structure of the 

It is ge iterlly Ii atadv'isablle the person who interviews nmothers be a woni arnd that local
residetis lie int.hled in the teatnli's efforts. Ilowever. if it local interviewer is an intimidating
inithtorily fit.tre, as is s tneilines true of it Schlool leacher or it health worker, mothers' responses rniay he infltenced. As an exanple of one kil( of distortion, mothers may emphasize
only what they think the initer 'iewer mitay see in it positive lighi 
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interview should be open-ended, that is, if a mother's response inspires a 
question that was not planned in advance, the interviewer should ask the 
question anyway. 

Recording Interview Results 
Detailed results of each interview should be recorded by the interviewers as 

soon as possible in an office away from the interview site. When ten to twelve 
interviews have been completed, the results should be reviewed for emergent 
patterns. 

General Questions on Diet and Feeding Practices 
To identify the weaning diets and practices prevalent in a community and 

the individuals responsible for decisions affecting babies' diets, the project 
team must find answers to the general questions listed in Table 3. 

Probing to Answer the General Questions 
Before conducting an interview the interviewers should understand that to 

obtain complete answers to the general questions on diet and feeding practices
listed in Table 3, information from observations as well as from additional 
questions will probably be necessary. The information presented in the section 
"Factors Affecting Diet and Feeding Practices" provides a framework for 
understanding various implications of the general questions, for developing 
questioning priorities, and for determining what kind of detailed information 

TbL' 3 
General Questions on Diet and Feeding Practices 

1.What are the foods used for babies in a community and at what ages are they introduced?' 
2.What are the ingredients2 used in foods for babies and how are they prepared and stored? 

3. What equipment is used in food preparation? 

4. Who prepares complementary foods? 

5. Who gives complementary foods to baby? 

6. What techniques are used to feed baby? 

7.Who decides the age at which coniplenientation begins; what baby isgetting now; and why baby is 
being fed particular foods? 

'These ttuestions must he answered whether breast milk or a humat milk substitute is the principal
food for children. The aue of introduction of each complementary food must he recorded to 
delerinie any range of variation in the community. See Chapter IV fora definition of complemen­
tary foods. 

:Iterviewers should ask initially for all ingredients in weaning fools. After an answer is given,

interviewers may want it) probe for spec ific food additives people tend to forget, such 
as sugar

(refined or unrefinedh salt, coffee, tea Isometimes Idtded to milk or milk substitute), flavorings.
 
cunmin, clove, a;id ctocolate.
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is needed. In some communities fildworkers may find people reluctant to 
answer direct questions about their children because of a belief that such
qleStions can haVe a bad effect on the health ald future of a child. Field­
workers should then try a pal tern of indirect questioning and rely more on 
obser'ation. 
The jul'foSr of tlhe present section is Itoexpose tile reader to [he concept ofprobing. which ia' be dCfined atsa tcchniquC of asking direct and sotmetimes

minutely detailed questions in a pleasant aid tunohtrusi'c mannllller. The purpose
of proinli is to otlill data neededcl as backliounl ilno'rmatint for objective
evalualion aiild corective rslponsCs to detriietital wcaitin practices.

For example. to nlls\wr the gCneiratl LInCStion. Who givcs comnpleentllary
foods tot child, the folowiig qluesions ulltaebe useful: 

Is the child taken h\ file mother to her place of wvork (formal or informal) orto the fields to hreast-fCd 01ibotI.-'Ced! Ilow often isthe baby offered food 
and drink' 

If the mther doeS not feed elibaby, who does: for example, girandmother,
0raliitfatheir. sihliu-. father. or other carclaker.' l)oes the caretaker feed the
child ota iitCtlhrl.-sis oi onl\ M ieu the mothcr is sick o)r busy? [low often does 
lhe cartaker C le
th, ci l' \\ hereC does feeding take place: in the parent's 
holli or elsehecre.'
 

TO Mausl\r lie geneal1 ,j.itl \hlltl
o. IlliLtIUS arC Used to feed baby?
interviceers\\Crtfi-hl 
tsk lcimthcr or other carctaker tei following questions:
Are liquid fotods g eii 1w tlIC, Ciip, fceding tubCs. ol" h\ another liealIs?

l)oes the caretaker e-i\L'
Solid foods hw hantl. by spotn. chopstick. or- by
an1other Icans'.' )Os the hil 
 handll. 

heing fcd to bbily.' IS iplie or howl or cqitivalei used'
 

feed itself I1w' Isftood masticated before 

'Is tlte Child urIgd to eillt ifSO, ltow peiSclitlnlIl? Is food simply placed ill 
frott oftIhe child? 

()bservatlt n 11;iV be ItcesC'Sarl\ 1t rounlild Out1the fiul rc oLfC0olmiplemCettlllarV
'Cedin . itClul inII- itlil\'s s'eatig\Clitig iOitsown. 

)iet tlistorN 
The first of tihfclnieal LiteStionsliste ilTa'lhlc 3.What are the foods used


for hbies itta ctnlltinilt\ tid at w\hal ;ics are tihe 
 introduced? is the lost
difficul io CI ithill altd dCt;iilcd answer to. This sclioll. therefore, flcuses on
 
imptlrlalit clOidilfeiotl1i for ilittI\ic\\ers when askiuifintlhIr 1t rCcOtlt
 
whal Colleitcniarly foods have 
 ci given to alt
her hafw ani what a"tC', that 
is,ia te
histli'\ ichillds diet. Ibis fite'li ittihicate a whle area of'cotectlti.

A pltlc'ItrC to fllow%
in obtlailii, information ol Illishioal aa'C is Stigge.'sted
latCri illttis challCr. Bolth cirreit 
intake and past diet histories are implied

hy this quesliolt. Becausc calctilath-lintc and clock-l,te ate not universally
 

,
uset.Io aContilll f~lrp~iiC tiftilic. especially illrural Colmmnilltmlies ill 

itin illOilOf I(,tlili tiieIuSe C haptrI\V [lr i d Child l ,itC . 
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developing countries, it may be hetter to ask about periods of time or events 
rather than a particular lior or 24 ho r:S. lo construct a complete history 
of a child's reCelnt diet, the iltCrviewcr should ask a child's mother or care­
taker" foIutr Iasic. qlustios: ( I)What, hofw oftel, and in whal quantities 
has the child eaten in the past 24 hours (frm1 sunup to sullpr.(2)What has 
the child eaten during the past wek Irecently): 1.1HasI [h child been ill 
during that period! 4 lHas the currntCt diet v:ried in an way from that of 
recent weeks? InterC,.viCwers shoull also ICtiermnihe how food Items and their 
prepaIratio arC related I() the aduhltflos anOld ':Itr thedietary lre[l ls of 
cOlnlunit\. IhesC baSI Lustiols shmld Ie Stpplemenited hv obscrvatioi' 

Additional queICStiois shiilIL he asked abl1ut thie Jatit, and sweeteuitg Of 
alll liquids cotustnuIel. It is imtntumll Itokeel) iII mind that the caretaker llav not 
classify is foods Some items illee1.stIf+ hk childrenCI. 10r snacks ofaiIlel,._, 

,andy. ices, flruil and blreads. (.)uCstions. thereorl'er, siMii.l he lhAItd Caref'ully 
to elicit a11 Of a lh\"s food initake. Ctrc should alst he laken to co.er ,1// 
periods of tlie it,' ilht, lot it maother may foruetand ig list mella l times, beatl-u 
Sollic itelIs or Colnsidcr" themUiit it"r ullg child lll sc illte atllillat 
great deal for smiall foo()d itecms. 

A rCtroslctive his'th', u.cssary for dcL,.e'rlfilimlc ofl'dit may;'h Ibe aces 
introduetion of CtolllnlCeiiC tar\ nilld tt'l C\Cl vafliltiolls illfooLs Ctll e food 
intake resultimi from scasonaitl chan-es ilndimtle. CnilohymicIit opporltuitics. 
Commo110dily avaiil+hilitv. alld lrices. )iet varialims caall e,ccur during 
illnesses. Illnesses mat\ be ms rl we,._'ste' for exa llle.ccn1ized 1w,' n,ediciie 
dliarrhea, measle:s, Or fC\er: alctriatiaely,. tiley ln. be folk illnesses thought to 
he CIlSCd h\ ait evil .\ M ri- ltfr41 cxamll)e.', ill( tiaitmala, r/, Or .s',Io. 

rtspectivel. . local terms or nls Of illitsses or health Collndlitilns Illily be 
obtained fr(i traditiolmil cuirers, llitiw.IS,s. oI local lialtfh mikcis ()rproject 
members. as llilitwell as frolmI hcrs. 

Caretakers shotIld be askCI what isdoIi w\henI tle Chiee id s not w1ant to ealt. 
or if the ehild is considered \e,,ak o)r pale. lIt,.r\iC, rs shhould also ask: What 
foods ar c iJvemn to) a.in to0 a Chiil in a spcial comitdition? Whatt fo,1ods areill child 01r 
not given to or wvithdrhawn from a sick child or one il t special eonditio ; Vlat 
arl thle characterus tics Of these 'ooLds! 

General Questions about Socioeconomic Ilaciors 
",hle -4 ,ives sOnil l f gOmicrals1iiuipl ilest.il.s a.botit soeioeconumice 

facti rs that will pimbahibly le miofst useful iii initial ilterviews with kcy Individuals 
in a villa-,. such as tile illo r.huall-care i rolessio'Imls. anid Itachers. 
Intforilllatioll frOin Im.Cs ilndividuMls and fliuiml the tnu's in\iCAe;t iZtimuS of fumItds 
available inl stores SIp ill ncxt will thelocal _see - the sectiouli cnable 
teall to form hypolthcses or humiches aboutt wtlich factors paty the most 

' 'el m. ilp leti nll. I i- l.sl it) iei,?u mothcr aid carelmkelthehmi l informati illlm biith 

Ii iglmi .l. 
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Table 4Sample General Questions about Socioeconomic Factors Related 
to Detrimental Weaning Practices' 

FACTORS QUESTIONS FOR KEY INFORMANTS 

1.Food availability and usage Ib a1ruralorl'a: 
What kinds of lepimes are rown by families 
illthe Cottmun1it v.' 
What kinds of grains are trown by fanilies? 
What kinds of vchablCs aid fruits are 
grown by families? 
What kinds of leume,, grNicS.,sectablsa,Mid fruits arc
cottimeld by flinilics. Are these jrcltliets sold? Are the 
ahltse foodls used ill%%caniigpreparaios? I low nulch, 
alnd how ofteln' 

WIWIoal,reC O C1110lllor/-l/oug:l 

\seallitgll lsodsiseudillIle Ctllillt llnitty' 
1)o families use milk, sugarattd tor/il 
illweattittg jir'paafat lIts! 

2. Attiludes lldIbelief. Whtat facltos are ,clicv.dtocause diarrhea itt babies? 
Are chcatiic-atechildretn fed when they are ill? 
At wvhat age tlocs ,.,aiig ecierally begint? 

3. Acceplability atd a'.oitiance \Vlat irigir,,liet.lrS rcott-sidltd goot. fr use itt wcatting
of foods f,ols? Wity? 

Are att Ioodls tat/IIcd (rconsiderctd uidesirable? If sto, 

4. httfluC1tCC ffaittily and or )o itldioitials otier tian ultltliets feeId ,'Cllliitg-age
C tllIlltiltvteibers ol -lrlhhetll L'OtllleitC ttnIir\Ilds? If so, who? I low oiell! 
weaning diets WhY? 

5. Fuel availability IS flel -l)cttSi\c itt ./lfr,H..tltniv+ti lmuch does it 
ctst.' Are there C\.r Shlrtages of 'lfuel: 

6. 	 ilternal enlp neylnt
tllltt, oin11)in It/thers \wirk /iside their htottmes?
 
and availability of time If sI,, l/n Iotell,.s hc-e. 

lowt'lt7. Cash incmte aid foo/td Itlt,.ts Iw ittclltt, ait1t1II/c' a(1erage, WO1tln1 cartn front 

Ist.'k?
nty \icmit.ill til 	 c t ilyhave coi,ltOv..rll\yillcoille+
Ille%Carll')? 

H. Degree (fflod shariig Are thetc fI//Itds tratiti/tiay ¢Otsiitct 
0111y a'ldults? Which futlds? Why.'1 

'Ihese Itln.sliOlS are llot ih.tndmto provxide a cI/t",l[releietsiv' f The project wtrkersshould amplify thetit with /hter qu.sti.ojis tIo assure well-romield iti lliatiin ott the influelnce
of socioecl ltic tlarget
faclors it lite lo/tltnlily. 
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important roles in a given community. Mothers of weaning-age children can 
provide more specific and detailed information about how the factors influence 
their decisions and, therefore, a different set of questions will probably be 
more useful in interviews with them. Interviewing mothers about these factors 
is discussed later. 

Data Collection Procedure 
The data collection procedure recommended in this chapter combines the 

techniques of conversations, informal interviews, and observation. The pro­
cedure has been designed to obtain, at the lowest possible cost, the minimum 
amount of information needed by a project team. If a project's resources allow, 
this basic information can be amplified and verified as we describe in the 
last section in this chapter. 

Procedure Steps 
The procedure consists of the following steps: 
1.Explanations of the project must first be given and approval obtained at all 

the necessary higher administrative levels of a country's government. 
2. Tile project team should contact village leaders, such as the mayor, before 

beginniiig work in a community. The purposes of these initial contacts are to 
obtain sanction for the project and useful information of any kind. 

Tb obtain ihe cooperation of the community the project must be thoroughly 
explained in advance and some prospect of benefit offered. '1 succeed, a 
project must be something done Withit aCommlunity, not to it. The process of 
obtaining cooperation Should only hei i, not end with, coin i tinity leaders; as 
many community members as possible should be reached. 

The most popular benefits to offer a community are often medical or dental 
assistance, hilelp with community projects may also be welcome. Prospects 
for enhinced government assistance or better government policies are 
somletilies possible justifications for a project, bul such possibilities must be 
presented in realistic and not overly optimistic terms. 

Village leaders should be able to provide the names of other key individuals 
in the conmmninity. for example, health-care professionals, and perhaps the 
names of mothers of weaning-age children. Project members should ask village 
leaders a wide range of Cqluestions about weaning diets, practices, and beliefs, 
and about tile factors tihat are likely to influence weaning behavior. Tables 3 
and 4 provide samples of useful quest ions. 

In a coimunitv ihat is highly stratified along socioeconomic lines, pro­
fessionals and commuity leaders will probably not be as good sources of 
information concerning the weaning diets of the poor as mothers who are poor 
themselves. 

3. Next, other key individuals should be contacted and interviewed. Health­
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care professionals and other individuals whom the community recognizes as
having expertise can provide valuable information on (I) general child-feeding
practices and beliefs concerning both sick and well children and (2) the
prevalence of nmalnutrition and various illnesses among weaning-age children.
Such local experts may include traditional hirth attendants, curers, and female 
village elde.rs. 

General information on weaningo as well as the factors that influence weaning
patterns and practices should he sought from appropriate key people (Tables 3and 4). Storekeepers, for example, may provide vah1Mil-e i f'ormation concerning 
food availahliity and lisage. ()ther key inldividuals, such Ias health-care 
professionals, iid\wivcs, and schot aci,,hers may also be ahle to provide the 
names of mo,. thers of childrCn of weanin agce. 

Baseld On the info1rmation oblane.Cd from kc\ informants, project nenibers
shoull dev,.elop achecklist of factotrs that probly havC i strong influence on 
weaning-diets ind practices in the cominlilty. It is easiest to use achecklist of
factors if it is constructed with Spaces in which "yes" or "'no" can be written
after each factor. Thlis check list will be useful in interviews with mothers. 
Figure 1 i.., vides anIextensiuv list of possibiy important factors. 

4. 'lTsupplement the intf'lon.ttio1 onfod availability and usage provided by
kCy individMals inl the conLmunity, mCmCrs of the project should visit
comm11unitll markets and stores, which in many areas are Iore impoirtant to a
finlily'S food supply IhI itsown l)roduetio. Project workers should also 
document the availahbilitv and usage o' ally floods from lliCmplenlitary feeding 
programs (Chiapler VI I t. 

The field Icll slold Visit local markets to catalog the kinds of foods 
available in the following key categories and their prices: 

Protein sources: V'egLtihIc and aniiml, for example, heans, Icntils, hean 
curd, nnts, and eggs 

E-lnergy sources: oils, fa s. stiioars. slairches 

(rains: for examinple, rice, whci, and corn 

Milk: powdered, canned, fresh (or milk Substitutes) 

Commercial weaning preparations 

Commerciall made drinks, inCludinug fruit juice, Kool Aid, and Coca Cola 

Snack foods eaten by children 

Vegetables and fruits 

The field team does not need in encyclopedic catalog of the contents of local 
stores and markets. If they find that, of the key-category foods listed above, 
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good energy and protein sources and milk are available in stores, but are not 
used as complementary foods for children, then the team needs to know: 

Do vegetable and animal protein sources (e.g., beans, nuts, eggs) used in 
family meals come from stores or markets or from a family's own 
produlctio~n'. 

How much and what kinds of protein sources were b)ought from a store 
and used ill family meals in the last 24 hours and in the past week? 

Does the family buy milk (powdered, canned, fresh) and, if so, how much? 

Does tile family purchase sugar and oil? 

What are tile locations of markets and stores in an area? 

Flow close are they to p) pulation centers? 

Is transportation reqn(ireld to get to hiem'! 

Which foods M-e liimited to cCrtain seasons? l)o prices fluctuate with the 
season, ani, if so, by how much? 

It is important f r project workers to keep in li ilnd that only small amounts of 
coinlplenllary foods need to be consumcd by habies. '' Therefore, redis­
tribution of foods from the family diet will probably not be prthibitively costly 
ill most ,.0m1nlll11ities. All that is usually needed is knowledge of how to use tile 
foods and the effort of, Ilashing or straining tihemi for feeding to infants. 

5. After collecting all the backgroutlld inforlation, includilg tile nam1es of 
nothers of children of tihe appropriate ages, as described ahove, fieldworkers 
are ready to conduct interviews with nothers. The numher and selection of 
mothers or caretakers for interviewillg depends ol tie size and homogeneity of 
tie community. As a general rule, a ininim of' 12 to 15 nothers should be 
intervieved in a small farmilIg coInininunity to get a gool sense of tie range of 
variation in feeding practices. lInIcrvicwS shoiould bC conducted with a random 
sample of mothers if there are more than 12 to 15 of them. If the target 
community is larger than a few hundred people, more caretakers should be 
interviewed: if tli. community is stratified into different economic, ethnic, 
and/or religious grotps, representatives otf each segment of tile population 
should be inlr'Viewed. 

Interviews with Mothers 
Because a large allOUlnt of information is sought from mothers, as is described 

in the sections that follow, they should be interviewed ill two separate stages, 
that is, ill two separate rounds of interviews. A single interview would be 

See Chapter IV. Tatible 2. 
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excessively long and tiring for most mothers of young children who have many
competing demands on their time and energy.

I. The first round of interviews with mothers. Inthe first set of interviews withmothers, interviewers should obtain information on the general questions
concerning diet and feeding practices listed in Table 3. The techniques ofinformal interviewing, observation, and conversations should all be used incollecting these data. The information from mothers will be more specific thanthe general or normative information provided by local experts and pro­
fessionals. Data from mothers can be used to supplement and cross-check
information from key individuals. In addition, data from mothers will give the 

Tible S
Examples of How to Probe for Information 

on Determinants of Weaning Practices 
Factors General Questions' Probing Questions 
1. Indeqluate food preservation I.What are the ingredients I. Are cooked foods kept
and storage facilities and iinade- Usedtin corn ple tmna r, 
 covered and stored in a cool
quale knowle,'ge concerning foods?
cotain place?ljntit~rtinHd wa;.ys Ito Ih v,, are tlhey prepared anlti .DtstecrtkrwstIeprevent it. stored? 2. Does the caretaker wash herhands before handling foods 

and/or feediin utensils? 

3. If there is no refrigeration, 
how frequently are ots pre­
pared? I low untch food is 
prepared ;, o,'e time? Are 
leflt ers discartled 

4. Arc conlaitters for fooods 
cleanel witI soap or detergent? 
Are they rinsed in drinking 
waler or sall water? Are they 
dried in [lte stti? Arc dried 
emnpty cotainers kept covered? 

2.Harmful food beliefs and 2. Who decides why baby 1. If baby is receiving onlypractices is being fed particular stgary liq uids as cornp1Ic­
foods? ntltlltar. ftood, does tie care­

taker believe that semisolid tr 
solid fOols arc harniftl? 

2. Why are legutnees and other 
sources of prol,tin ttot being 
fed lto
baby? 

'See 'able 3.
 
:Chapter IVproviO..s guidelines for food preservation and storage techniques that prcventl 
 cttlat­
inalio5.
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prcject members a sense of the range of variation in how specific children are 
bt.ng fed in a community. Some of these variations from general practices may 
be positive ones and may provide fieldworkers with very valuable lessons 
concerning, for example, nutritious adaptations of common traditional foods. 
Mothers whose weaning diets and/or practices are exemplary may be willing to 
help the team both by advising it concerning the project's strategies and by 
teaching other mothers. 

The information provided in the sections, "Probing to Answer tile General 
Questions," and "Diet History," respectively, should be useful to fieldworkers 
ill conducting their first round of interviews. Ill addition, Table 5 presents 
some examples of how to probe for infornmation concerning the social, 
economic, and other factors that influence \veating diets and practices. From 
their interviews with key informants, fieldworkers will have received information 
that will provide guidelines as to which factors are pmbably tie most influential 
in a given community. Interviewers should attempt only to touch on these 
factors, however, in the first set of interviews. Because of tile volume and 
complexity of tile infformation needed by the team on weaning diets and 
practices, thorough questioning concerning factors influencing these diets and 
practices should riot be at[tenipted until the second round of interviews with 
mothers. For example, if interviewers discover from mothers in tile first round 
of interviews that weaning foods are prepared with water Ihat has not been 
boiled and that has come fro n uncovered wells, the fieldworkers can investigate 
whether tile water supply niay be con tami nated in a second round of questions 
and observations. These qluestions could include: Is waste disposed of near the 
water supply? Do mothers understand measures to keep water used in food 
preparation sanitary, such as boiling it and frequently changing it? Is low-cost 
fuel available? 

2. The second round of interviews with mothers. Using a checklist of influential 
socioeconomic factors developed from tile interviews with key individuals in 
the community and from the information from mothers in the first round of 
interviews, ficldworkers can develop questions tailored to fit a conimunity'S 
specific conditions. Table 6 provides examples of such questions. 

Formal Surveys and Participant Observation 
Project resources determine whether a formal streV can be done. The 

purpose of a forrial survey is to aniplify and verify what appear to be patterns in 
information from informal interviews, that is, to increase confidence in the 
data. For example, a larger saiiple of mothers riay be asked tile sanie set of 
questions that appear in Table 3.The degree of care taken in the determination 
of sample size and its selection for a formal survey depend upon project 
resources. 

Participant observation, as described in Table 2, can provide a project with 
very detailed information, but it is a time-consuming technique. 
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Table 6 
Examples of Questions to Use 

for the Second Round of Interviews with Mothers' 

SOCIAL AND ECONOMIC 
FACTORS RELATED
 
TO DETRIMENIAL
 
WEANING PRACTICES QUESTIONS FOR MOTHERS
 

1. 	Food availability Ir a ruIal aria:
 
and usage What kinds of legumnes are grown by tie family?
 

What kinds of grains are gros, n by the family? 

What kinds of lt bers and other starchy vegetables as well 
as fruits i.re gross n by the famiily? 

What kinds of legunics. grains, tubers, and otlher starchy
vegetables as well as fruits are conrsu med by the fanily as 
a whole? I-low miuch, andihow often? 

Are the above foods used in %keaningpreparations? How 
Illuch and how oftell? 

Jo, till Ill'ball ar't 
Ihw nitich and what Kinds of protein sources were bought 
from a store and used in family meals in the last 24 hours 
and in the past Nveek: 

Does the family buyIN milk Ipowdered. canned, fresh) and, 
if so. htw niuch'. Does the fatmily purchase sugar and oil' 
I ow mtch? 

Are the above ftotis Isetl in weaning preparations? How 
nuch aidi how often,! 

2. 	Attitude and beliefs Ih i' en'i'olilnetI o let t nlamintut'd ttitt/ a cid has 
dittrrhe~a: 

What do yoi feel is making your baby sick? 
What do you (to to make hiln well? 

I"chihlt'en art, no .1i'lwhen ill: 
What do you think may happen to your baby if you feed
 
her while she is sick'!
 
What do ytorbelieve is making your baby sick?
 

1/tchillrin an'tt,, .li rill lt a rev early lgel:
What itay happen if vut fed your baby both breast milk 
and olher fiooIds at tre sane time! 

'These questions are not meant to be exhaustive. They are intended only to serve as models
and to provide direction ot how to prohe. In addition, these questions are not intended for
application in every community. Project workers tuust devise their own questions depending
upon the paricular set of conditions prevailing in a pioject community. 
'Beans and nuts. 
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Table 6 (Continued) 

SOCIAL AND ECONOMIC 
FACTORS RELAI'EI) 
TO DETRIMENTAL 
WEANING PRACTICES QUESTIONS FOR MOTHERS 

3. Acceptability and Ifu.v lieans art, avaihble. but not incil fin-ba/,,ie's: 
avoidance of foods Why do you not use soy heants in yotr baby's food? 

1/ au/ia ft1'' ,ionit'L. a to tabic trm.t ,uothersor.' 'Id 

illa colluiiitf*': 
What kinds of weanint! foods arc usCi in sour community? 

Do you follow this practice? / the a..er i'ic.s:
 
Why do you feed your hahN only this kind of gruiel?
 

4. 	 Influence of family and/or If/a ',po..illh /or /eeti't,'o'uitoiblin., i% ,' 	 hen'hisi': 
%
community members on %Vho decide,,what foods will lie ghcin to sour halby each 

weaning diets daN'? 
Does Juanita (tie siblingImake tilefood each day? Does 
she buy it? )o the ingrcdienl,,coic, froni the family plot? 

5. Fuel availability 	 Is fiuel ill comespcnllsi ,o,,.ur uiiinitil.,. 
Ilow Mach does fuie] cost illsour coniitnil v ? 
I los oftelldo you cook cach tiN? 

Couili Noill cook more often? 
Arc thcrc ever shorlaues of fuel? 
If so, how often? 

0. 	 Maternal employment, )o Nou sork ouitsidLIC tti hiomc' If so, where? 
income, and availability Ilow iany days a .cck'? Itlow ina nv hours a day? 
of time 

7. Cash incomes and food )oNoll crn niono-ini lie home?your joh outsiiic 

budgi ts I)o y0u (CCihlt inLucti 1t mcy' will he spent o
hi0w foods 

for your hah.by 

I low llutil do Nolimhlltlllcy available forfood for your 

Whoi)pLrchascs foods for soir hahs? 
olit' aImart' thiall pn'roll Iflbod./ar tbal': hiow oftell? 

8. 	 Degree of food sharing Io ah/lod Ihiat all sl' i1'f/id ill 11'callitng pmo-'lialrioll: 

Ilow often ilast wcck did the baivy receive this food' Ilow 
much did she receive'? 
I low often did tiebaby receive Ihis ft ilyesterday? I low 
niuich? 
A.vk th/i'.et' qum'timn o.tltCh timily ,nenbe: 

'The answer to this question will give the project workers a feel for whether a family can afford 
much fuel. 
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Chapter IV*
 

Nutritional Requirements and
 
Food Options for Weaning Diets
 

Introduction 
Scope and Purposes of Chapter 

In many traditional societies the weaning-age child seldom receives specially
fornilaled foods. The child is instead gradually introduced to ad1ul foods, 
starting with solter, carbohydrate-rich varie;.s. Often such foods do not
contain all the IutrieLiis a child needs, or they are so diluted that the infant,
whose siolich is SInaiII, ca1n10 CnotSLIIIIC enough t( supply the nutrients 
necessary f', and development. an attempt to solve this problem,rgrowth In 

food mixtules (mnltiniixes), 
 specially formulated for the weaniiw-age child, 
have been developed. 

This chapter provides ;general fou ndation for-underslanding when conple­
menlary feeding should begin, how to make high quality weaning foods, and 
whal to advise mothlrs concerning sanitary measures and techiuies for 
feeding children, both sick and well. Oral rehvdralion rherapy for children 
with acte diar'rhe is also discussed. 

In addition, the chapter is intended to ser'e as a reference work on the 
following topics: aiilno acid reqluireti nts for infats and youig children,
recoeidclldd aniounils per day of vilanimils and nminerals for young children,
good food sources of protlcin. energy, \'iiamins, andIminerals, and the scientific 
priciples for fornulating nutritious home-made weanig-Iit0od recipes or mixes. 
Inc<inhiination wilh Append ix 2,this chapter is nicant to be used as a resource 
for recipes and techniques of weaning-food preparation and feeding. The 
chapter also pn vieCs a basis for tIsing other relevant Iiterature bolh by explaining
fundamental nitrition concepts and by including important definitions, which 
are also sinnarized in lhe Glossary. Finally, this chapter contains references 

*The major cfilrihuhlir, i thik chapter are Ieidi Vain Arsdell, Nevin Scrinshaw, Abraham 
B ieral, Samani.and El-Faiih 1:1 
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to works on a number of important subjects that could not all he covered here. 
So many nutritionally satisfactory food combinations are possible ilat a 

project should focuit attention oilcost, availability, and acceplability of a food 
and itsingredients. 'ilie mininitun goals of a weanintg-lotod project should be to 
devise fOodS t1ht Ct1tlill ;itInadelUate prtotein and ettergy density and are also 
acceptable to a communi ty. This chapter in conjunction with Chapter VI 
provides guillines for tchieNVin these goals. 

General ('onsiderations ('Conernling Weaning loods 
The concept of iseaning foods as complementary foods The purpotse of a 

weallilg food is to add lo, or coiulll)lcnttllllltn1ollier's milk. Fortthis reason the 
weaning process issometihte, referrcd (0oas ctucnienrarvtt fecdig.'"('omlpaued 
Wsupp'etttIar v I'cedlilu. Ile hrIll "cttllIpliteittar ttl)lasizes (ilenutritional 
obj*ctives of I II prolotigitig hiecastfecdI),,, andI 12 aIdlit to or cnpetitn
the Iutrients IpMvidld by lircit milk. when this beconcs Iecessa'v, rather 
than replacing it. It)this m'antual, tie l'I'lls "''%Cailltg foods' and "Coilpllelln­
tar' foods" are Used itIercltangall,,. 
When should complemtentary feeding beIgin? lhe aI" whe hitreist i ilk 

;alone tails to comlehte.ly satisl'\ Mitu ie t Ls for healthy grtnwih varies widely
aMonliL itii\idtljl infalnts. For lls infa'mts brecast milk alone_ is slfficient ttil
 
fou1r to six ltllihs of ai.. osrtlt vll-rtniish,. llotlhiers illfIaorable socileC­
collollic _irtllltaltice'u. lrtsI milk It11v bed etl'quate ;is
the sole SOtlcof 'Ofod 
belyond this litle. Follttier, ill[)\wl stcoccotllmllic "[)Uis, Vl rel;ItivCly

Wyell nourished, si\ 1tho0tttS is a r'ealistic litiit,lhowewt 
 il Silc populatlions,
l)thCrs are+'sO jtorl. tMrish that. for lst childretn. growth falls off as early

Isfonl"itotltIs uul.ss s0tite cOtltCleltilth"\ lootd isgliti., dtSlc the increased
 

risk of coatltalltIt 
 this entails. Nhoreoer, it _\eCeI)Opl)Unation there are
 
sonte ittdiidLNals fri\0t0t1t it becoIesllitadeltta t itiChi
earlier. 

B3r'east milk leltaC\ djCeiths tt 11tt1tV f';ICtl's. iticludine: 
" the nltlIC+'S iitliviltl CaltCity to+0 pirtdtCe breast tImilk for a pirolonged 

peiod:(. 

* the nolother's \t rk schedtule anid avilability to ILirSC dutiing the day and
night: 

" the iitf'attt's ability to Stick tit imtpoverished etivirotllilleils babics frequetlly
have a ftlliUs ditim in lttilh clldc the .tltiri shi1Mi tItl'illIt sses that 
coinprttise suckieg): 

* the iIfal's tut ritiotal requireiesllS, which varv gratlv ailltm babies of aity 
onte age~. 

t 
subljects of matetrnal tt yountg child nutt'ition andhlbreasti-milk adequacy.

Weight monitoring over ;I i'riOl Of liofte is tIle []ost Ipraclicil indicatior for 

Refei'etnes 0 and 1) itll biblitgratphy provide tore itlformation )tilhe 
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miothers of whether their milk jprodICiOio ad.'or flurlSilig4 SCheduleI provides 
adequiate nutrition.' Somec infiants, nou~rishedt only with motdhers' milk, gain 
wecitht for abiout six mlonthls all rates equiivalcill to thost for h aityi reference 
babilies. For othiers Mw( nteetd lmore fliltlic~lS il wh~t) d unt receive Clll.~gh 
moithelrs' milk. weighti gaiin Slows bef~ore ltniil lilthIls of aet lttever., g.iving~ 
traditlill CO)IjtlenillI\ IftWiS to 1111inlillic titanl tour lo Six months 
oltd whol lives ill IIll tove isllci tiilslallCeS IS COiIrovi"SmI~ for [liet following 
reasons: 

voul11 Inlfanits. 

()[,fell Ch1iiittisitclI1 ()f tl0120lii11,g cCIltrIesIA". lKCII 11 lilte loiiis are [t 
Con (am Mllled't, lt'e iittII5II iit't foci StrIM' anid t'etlIlr-' ar likely to he 
dirtyV. lIlliics art' o)[li Iet( \kII t ICLttjI ~iiW lihis. 

iC. i'.ilid11;1l Il tm rm t itcsu1cOk- ia l u m C SCItl liM 

l fSililii Weig rtl'tll\t Qiaj iic t Child 3. I ;iul ifats brea11St-ilkIS ilte is grossjlyI 
Ofsu111 ii reI~Ctclit;ICSjj1 l tilfr mil 1-('melICl d11iet'S pr lnteton 

lieclSis 'aixN I til\ iillC iil l - IItsailti HI dMllalliaIt tileas al i lif I ltiCS 
Nluu-it't1i ilt hiaitiabiV.t-'~IWcm , MV11lriitiool rtis to all individal ie' 

sc0h as [ItltCIl. k)( 1 I'lt'rg\, t lt't'rt' l. with IIlII. WCi Clatllltll h im rtialeo n al 
Statemes lICl'll'lII . i llHli'sc ad 1I dtci1-1,011ifll ci sel'tt ' rowasIlill llant 

N10i'ILl)C file(li (/ \ C n r i 1 i4Ii ' li/]fI ~ O l o a ik il I i IiilI' 
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Fi,ure I 
Schematic View of Nutritional Adequacy During Weaning: Relationship of
 

Breast-Feeding and Complementary Foods
 

L0 

Z Fods 
_Complementary Fos° F 	 .. Weaning Foods -.."Adult Foods 

C> 

a). -ratMl 

(U 

Bros- eein
 

*Wea~in 
 e'i ,al)~,\io ,\ tinl hrcas milk is lalcr.d o ft hcisw.cri Agcw, It a.lld(. We'Uaning ends ii 
Age C. 

A model for conmplemnentary feeding A model for comhining breast milk 
with other lfoods to achieve adequat i inutiion as an inl'ant ages is schematically 
illustrated in Figure I.Th is figiu re shows the relative amounts of the foods 
needed 	to satisfy most imifants' total nutritional requirements at different ages.

As a childI ages, the camtgorie.s of" foods that Coullprisc an adequate dietgradaly change. From hrth to Age A (Figure 1),a diet composed entirely o" 
breast milk satisfie's a child's total tlrnitional requirements. By Age A breast 
milk suppwlics slightly less than the infanth Anrient needs, and weaningtotal 

foods are ne,.cess,,ary to )'meelnltl brea.t-mlilk nttrienrIs to satisfy all of1'requirements. At this early stage of 	 lielie weaning process. complementary foods 
are fed in small 11amoun relative utobeast milk anl do not hane to b nutritionally 
complete. liv Age , breast filk satisfies a muiitch smaller prop rtion of the 
chileds dtrient needs. Moreover, tthe chitls requirements have increased so 
thatcomplemenfirtary foh.ds are given it 61larger alunlIllts.At the end of the 
weaning process, near Age C, weaning and family fools must e given in 

amounts sufficient to supply all nutrient requnirements. In addition, the total 
requirement is greater. 
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Summary 
It is difficult to formulate strict rules for the precise age to begin weaning. As 

a general rule, nearly all nursing infants requnire some complementary foods by 
at least six months of aige. Nothers shouldhbe aware that soei infan ts need 
weaning foods befl ,re they are six 1mont1hs old. I leallh workers alld mothers 
should be taught to lse growh charts to monitor atequacy of food intake.' 
Whether to ive infailnls coniplelcaillry 'o)ods Iblore the' are toulr lonths old 
should he determined on an individual basis. kecpino in mind such factors as 
the digesti ility of the food, risks Of contamination. and possible interference 
with breast-milk production.The primary i oals of inlfant fCCdil are to prVOidC 
diets as IliritionaI(llv adequalC and as entaniiationfree as feasible. 

Policvmakers must recgliie the circumslattcCs In which adequate breast­
feeding is impossible: an inlfanl's llcrilt nlx cilher be dead, abSCnt, or unable 
to breast-feed, and wCl nurses may be cultItrallyiitpprpriatc. Resources and 
illortlalton coIlCCtltlle lhC fccdin 2 Ot nttonliat milk or urucls Made fron 
local staples must Ibe available to hcalth %wkorkcrs.(Asample Iecipe is presented 
in Thble 1,and references 2 and 3 in the hibliograph\ provide add:!ional 
information.)
 

(PhOto by Ruth Angove) 

See Chaptcr V. 
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7U//l /
Gruels For Infant Feeding 

Recipes For Gruis That Satisfy 10l1"., Requirements for Energy and Protein* 

FX,\lI LI = I iaic ('C.ca (; u.l
 
I,\'I" : a/, k. -, I
 

The basic cereal gruel i ill not pro%ide 100"., of the protein Quantities needed 
re(liremins is ithout tIle addition of appropriate almioilts of per day (g)
protlin-contining foods. 7 kg infantSee list :eloo. (approx. 5 months 

of age) 

pil's oil 25 
or 'tir 

pil, %%aw;ltt 51)0
ItXX)** 

A[)i)II )N (1W)NI: ( )R IM)R ()F 11 I1lSI T() ill: I\S("CTRI:AL.
 
( ;tII INI1 NI:(I: N,,\IAY I() pR )VII)I' 1'1:1:F(l:.TII PR ()'I'FIN:
 
.AIN11 i,ilm i'lladd holfme.. coo~kint!..,:
 
l )ri,, %hol 1 1c
ilk 20Dm-kd skimmed milk IO 
I'.poldrktd mill, liIllt't \%IL'J'1 50
 
WV CI M . , Hl i t' ,h l t T¢\,% M 2ll
h ol e.m i l k . . '. 1 5 0 

\Whle milk. bff I. 4C Ilc C 1ILCl 75
('otlci.mcd millI cdulmct' oaCr ; m1liit oil sugar) 50
 
No thl 1. It1 1'h l t 'C' \%JItI 1
I ' Ts lt,. d . vMh t . m,.cu I-tO 
K-NIi\ 2 

20 
O)tel" '1111aII II/ ,/111 

d oliIt., trla t h I ' t'liIbi~h I'lomi,.,,,k ,%ill'CI 40 
8,'l 

!i~'1'',II'/ i, IId h' tic o' ki l :4 ' ,l 
(;l't ll pIlil or Idll (4t l',I.'ZOjllliloi) 

11itil bUlcu ("1l lli 


20 
20) 

t rollmmmdl'btmr. ick Imoer I 25
 
(rlillltl nlc'd 
 f melm WieIIill '2.0t'.% 2(0
('oomjil milk Ilt)

olnLlc';ian milk I tdllC \%;ic[i 
21) 

1i ' *ih'a'/ ,, 'ii dd cllir mkWii kiig1:

(.ocd sir;itl hlmmils ,i clhit-kit'as 
 (i5Co ouk edtsk i n ne' S~dd i MIi )C e i l s (15 

'Supplement both glruel ItI & gruel #12 vith isources of %itaulinsA and ( front fresh lashed fruits
and egetabls.To protect against contanination, fresh gruel should he prepared at least twice a 
day.

i iTl ljjiil of w;llr canmlie ilclca'c4d iIr ICCLc-';I.od ilp i 2(),, LIC iMIiog 11ipi1 the yVC of 
f(lor used, o goit' thc (ilticpr ci in'si'tcncy. 
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able I (Conlhined) 

Quantities needed 
per day (g) 

7 kg infant 
(approx. 5 months 

FXAMPLF+=2 t3asic Root iubr (Gruel* of age) 
(NPI = alppl~r . -01 

To satisfy 100. of protein and energy requirements, appropriate 
amounts of protein-contaniing foods must lie added to this gruel. 
See instructions beloi. 

Fresh root itther planutin or 450 
root tuh..r floiir 140 

plus oil 25 
or sugar 50 

plits water 750-1(X)** 

AI)III( )NS I( B,SI(C R )(FYI JB,R GRIJIL NICTSSARY 
t) I'I() Il) PR()I FIN: 

Ilse dtotl. (lih,equatities of poeitin fts 
(' RIAL (RIt IT NIE('.SS.\Y T1 PR() 

cisell in A:I)DIl H)NS TO 
VII)TINPR( HTIIIN." 

BASIC 

"Stupplemcnt both gruel #)I & gruel I2 i ith sources If iIamins A and C"from fresh mashed fruits 
and seget:les. l protect against contamination, fresh gruel shild lie prepared at least twice a 
(lay. 
ihle antlimt of \%at Can he iC1,.asctli01, CasCd up to 20',. depetnding uponi tt. type of 
fhlir ilsed, I \ I r ,+..isleliit+te proet l5c\. 

Nutritional Requirements of the Infant and Young Child 
The intakes of energy, protein, and fluids recommended by the joint Food 

and Agricultural Or.anizatio l: A())iWtorld Health Organization (WHO)/ 
United Nations Universitv (UN[ JEl+xpert Commiltee oil Protein-Energy 
Requirements are given in l-thle 2. The valuei for daily energy requirements 
aire slightly lower than recomtendations made by the FA()/W!I-I in 1973 (see 
reference Ni. 

Energy Requirement 
The etlergy , requlrement is about 100 kcal/kg/day for an infant three to six 

loiths old. tlhe age ratnge whell W'lhnwanlng is usuially begUli in Most developillg 
coutrics. If an infant weighs close to the median of the reference population, 

Calories Cait he supplied 1 tat. carboihydrates, and protein in the diel. Fats provide lie most 
eltergy per weight. 
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the energy requirement is 700 kcal/day.' By the time an infant of this weight is
24 months of age, breast milk is no longer its principal food, and the requirement
has risen to 1350 kcal/day. 

Recommended Protein Intake 
Table 2 shows that the recommended protein intake for an infant progressively

decreases when it is exprossed in terms of body weight, from about 2.43
g/kg/day at three to six months ofage to 1.57 g/kg/day for a three-to-five-year.
old child. Hlowever, as was stressed earlier, the absohte requirement increases
with age. The values for safe levels of protein intake inTable 2 are adjusted
to diets relying On plant sources of piotein." 

Recommended Intakes for Vitamins and Minerals
 
Tables 3 and 4 give recommended 
 intakes for Viilamins and minerals for

children less than one ye;ar Old: fromi one to three avers
of age; and from tour to
six years old. Dietary sources are also giv'n in these tables. 

Meanings of the terms "Safe Levels" and "Recommended Intake" and "Advisable 
Intake" 

The protein, energy, vil min, and mineral reconllendalions niade in Tables
2,3,and 4 are approximate because Ihere is greal v'ariation aonlg individuals.
In addition, the values for protein, vitamins, and minerals attempt to enisuresafe levels of intake for the entire p-opulation and may sometimes be too high
for indiVidUal illfants, 

In de'Velolping countries, where parasitic. viral, and baclerial iifections arethe rule, increased 1CedCIs for !ntrie1ts drilg itleclions may partially
counlerbalance the possibility that most indiviluLal requirements are less than
the -'safe allowance." For example, parasiies may use tilpart of' the nutrients 

The breast milk of atcagC, icailIs. %cktll-1turishtld ioticts ill affluent stlings can satisfy a 
rnaxil n of -1t) to 56/0 kcatlof tle ( ilvtctltirctllctli the dcchioping \vOrltl tioltters It'aVCi it 
hightly
t aricd and gcncltll"v 5cr Ihrc ',as-nilk olhtlsttien ctheir nnruslingsare infants (270 to-1.1)
kcalt dayl. Lactation performance anid inltthcttiitl f'acto4rs are disctussct illrelerc etc,t0 ill 
[he hihtioigralh,.
 
ttPlant
tltailli ttltl ttitl t ic, c tlti til c h t plant fttiili tt is conirtitd to furin Cmt plcte

prolcin as is ttisctutsscdt ltlr inlthis chiipcl- t _lor,nite plitnpt cin is required hecauseollipenltnlilii n is i l 't illltac is. cx.-css illinlo tcis its ­
illt tbecatus h)t'4thill sources Ithatiare C liSiiCL hV [n t IC illIh, 


ploten till arc lost ill Illaltchitt.)
tile ptlall tisiltlt)liivg 

wkorld atre 11 1;IShi IthlytliIgCSiihlC is tho ,s01'Mililitll triilt.
 
T he retqirtlnc, i an inttitiduail ]or a srlecilic
nutlriettn isdefite tLsil ea[;ialmoutti Of thaiIltrictnt Ihwl willstipport in optlilmaltsuite of holillh. i c'tuiw ' rt/larililtiI, lfindi'idu bland 
te I/iteflml'iI t1/t hi1 t1Si111ia1 ' 44/.441/it' rj't/0/ 0011Il £ 414 10i .4 if (h.404ir to 5 440,0in d intakeAs. ort'liotot fntl'dau/tP h''t'/e'hhtill'N'4'.A o/ 1/ ' ',t4l'tt',,lt. Setting Iis value invol'es somtne personaljudgentn of cxpcris ais%%ell thas cirrenit stale of knowledlgte reigatrdintg (lierequnirentcnis.

Therefore. r-coutncndairtiS of official gioups ItA() WlI()YUNt: US Looid anid Nutrition 
Bottart) and cxpcris utay tieincotsislcnt and cthange ocr litle. 
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7Tble 2 
Daily Average Energy and Fluid Requirements and Safe Level
 

of Protein Intake for Infants and Children Three Months
 
To Five Years, Sexes Combined (FAO/WHO/UNU, 1983)
 

Months Years 
Age 3-o 01) 9-12 1-2 2-3 3-5 
Approx. Weightdlkjg 7 8.5 9.5 II 13.5 16.5 

lnergy Requireiment' 
1kcalikg day) I() 95 1( ) 105 1( ) 95 
ikcal. da, I 70W 810 950 1150 1350 1550 

Safe Lee) of Protein' 
(g'kg dayIN) 2.43 2.22 2.07 1.72 1.0-I 1.57 

It)  (g day) 17 1 18.5 22 26 

Water Reqtirenienl 
(111 kg davl 130-155 125-I-15 120-135 115-125 - I1()-I 10 
111 Tlday) t()-I I)))) 1(15()-1250 115)-13W)X 1250-14(X) - 1050-18(X) 

'Approxinlte N'I I c of age rawt'e.Iliali sseights at miidpoint 
-Ilte FAO) I I(), INt ls:perI ( ;Ionp i( ;eleua: VI 1(0, in pressI set requirenlenls for infants al 5'. 
above nerage olisersdintakes. I liest- valnes are 1)"., to I loier thanl those recommended by. 
(le 1973 IA) I 1) IExpelr ( ;wt. ]he reComitlnittldaltions foi ClildlCll One to fi\e \ears oIfage are 
Iasedlon oI)sers ed intake.s of Chihlrei ill dth'velOledt eonntries and aflluent groups of developing 

cotintries, iiereased 1y Y', to allo%. fill atdesirable level of physsic;l aelivit,. 
'The %altiespreseited here Ior Safte level of protein intake hase been aljustedl according to [ile 
.issInlllIoitIll at pr loei ( ltalit\ of Ilel (Iiet il ptortt l-ii titie's isabotjt 7))",, of th.e IAO W IIf)'IJN.J 
Standard. 

zet'qlrelit.lelts ol iltlr 

la).. 19.l,IA tJ Wdtrt'."atIndirs: Nt69 11 


+R~illze ofI"ax, s~t+;letr ititler ordiary conditiots adapted fromtt Nelson 
WI. 1 P~hiiIadt.I IhialOI p. 12 8. l Calthy infants' tnilstitlie 

fliuid equialnIt to I(", Ito Iof their htdy teight, c-l111ared to adutlt eointsnipt ion oif 2'. to -l".of 
body weight. 

Photo by Miriam Krantz) 
M/1OTHERS RF.CEIVE INSTRUCTION innutritional requirements. 
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Table.?
Recommended Daily Intake of Vitamins Up 'IbSix Years of Age 

Recommended Amount' 
Age (yrs.)VITAMIN, I 1-3 4-6 DIETiARY' SOURCES
 

WATER-SOIUBI1E
 

VITAMIN I-1 0.3 0.5 0.7 Pork. organ meats, whole
cTIIIAMINEI grains, legumes 
1111g)
 

VITAMIN 13-2 0.5 0.8 1.1 Widely disirihuted in foods 
(IR
IBOFILAVIN
 

i ig)
 
NIACIN 
 5.4 9.0 12.1 Liver, lean meals, grains.(l1g) leguies leai lie formed from 

trypilolhan)
VITAMIN B-(* 0.3-0.4 0.6 0.9 Meats.vegeiables, whole-grain
WPYRII)(XIN') cereals 

Imgl 

consi metd by an infant or alter nutrient content or cause )lysiologic damage
that impairs a child's ability to absorb anfd letaholizC ingested fooLd. Disease 
may decrease a child's appetite and increase the needs for metabolic fue!, as
happens during fever. Also, the ral)id passa fefood thlrough 1 lie intestines in 
diarrhea lilits absorption of nulrienis. 

The Composi:ion of Weaning Foods 

General Concepts 
The coniwat in of brasI milk and comlplelentary food should provide all 

tlhnutrients required t'irl rowilh and developnilln. The conlel)t of an adequaite
complementary food is illusirated in Figure 2. The food sq uare illustrated in
this figure is iseful f'r leaching ili lrcis and fieldworkers how to choose
ingredienis for weaiiiig recipes. Breasl milk appears inlhe center of lie square
to inlicate thait. as a conIl)cC flTd, it is the principal part of the diet.
13reast-feed ing is depicted as colncCntric circles of dcCasin, sizes to iniidicate 
that its contribution to the Itkal dietary intake decreases with age. Even when 
the daily intake of hunian milk is small compared to weaning foods, it is a
valuable sonurce of high quality prolciii energy. aiid olheir niutrients. 

II general, weaning foods should be Soft so that thev are easy for babies to
 
chew, swallow, aId digest. They should be
not irrilating to babies' digestive
tracts and they should be free of conianiination. Weaning foods should be 
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Table .?(Continted) 

Ricommended Amount 2 

Age (yrs.) 
VITAMIN, - I 1-3 4-6 I)IETIRY SOURCES 
WATFR-SOI 1,1E 

FOLIC ACID 60 I(X) I(X) Legumes, green vegetables, 
t1g) whole-wheatl producls 

VITAMIN 13-12 0.3 0.9 1.5 Muscle meats, eggs. dairy 
(11g) products not present in plant 

foods) 

BIOTI N Not established 	 Legumces, vegetables. meats 
CHOLINE Not established 	 All foods eontaining phospho­

lipid iegg _olks, liver. 

gr,mis, leguilmesi 
VITAMIN C 20 20 20 Citrus fruits, tomatoes. green 
IASCORBIC ACII) peppers, salad greens 

(ng) 

FAT ltSOLUBI.E 

VITANI N A 3(X) 250 3() Provitamin A (beta-earoetie) 
(RE'IN()Li widely distributed in dark­

(pg) 	 gre"l leafy vegetables and 
yellows' fruil. Retiiol present 
in milk. butter, cheese, for­
lified margarine 

VITAMIN I) 10 10 10 Cod-liver oil, eggs, dairy prod­
(ig) 	 icts. fortified milk arnd 

marrgarinie 
VIIAMIN P! 4-5 7 9 Seeds, green leafy Negcables, 
(TOCOIIIFROLS) margarines, shorienillt14s, vege­

(I.tJ.) 	 table oils 
VITAMIN K** 20 20 Green leafy vegetables. Small 
(IPhIYLLOQUJIN()NEI amount in cereals, fruits and 

(nmg) meats 

'VITAMINS are organic sUl'st;ttces tie body requires in srnall ainoitis bit cattot make for itself. 
Thus. they must lbe provided by tle diet. Vitamins are classified into two groups: water-soluble 
vitamins, which in gencral arc not dangeroiis when taken in excess of rcommtitetnded dtily intakes; 
and fat-soluble vitamins, which Cal be toxic in] excess. 

:Advisable or recomtnended daily intakes are set al levels higher Ihani estinated requirement levels 
for the piurpose of providin for nutrient needs oif nearly all individuals itt alpopWlation. The values 
in tie above table are those recoittntentled by FA() WI I() 1:x)erl (ioips. landbook il Human 
NutritionalIl'1uirvmquiwnt.-. (Gec.neva: WI 10. 1974; hy the I. S ISood and Nutrition Board. Commnuittee 
on Amino Acids, National Research Cotr ( il, Impi wllventiI o/rot inoiNuotinr. A.E. |larper and 
I).M. Ilegsted Ieds.). Washington. I)C: Na ional Academy of Sciences, 1971 (nmarked with an *); or 
by S.J. Foniin, Inhint Nutritio,. IPhiladelphia: W.B. Saunders, 1974 (marked wit hii The format 
of tle table is ada:pled from N.S. Scrinmshaw anid V. Young. -The Requirements of HuLman 
Nutrilion." Scentific Amerhan 235(197):5(1-73. 
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Table 4Recommended Daily Intake of Minerals Up To Six Years of Age 

MINERAL 

CALCIUM (gI 

PHOSPIIORUS * (mg) 

SULFUR 

POTASSIUM" Imet) 

CI ILOR ID)F** imeq) 

SOI)IJ MN* nleq) 

MAGNIESIIM* Ingi 

IR()N oing) 

4I:LJ()R I1)1:**lll g 

ZINC* tungi 


COPPER IItgI 


SILIC()N 

VANADIM 
TI N 
NI(KEL I 
SELENINIUM 

MAN(GANESE 

l()I)INI- * 

MLYII)ENJ I 

CIIROMIUM 

COBALT 

Recommended Amount 
Age (yrs.) 

1-3 4-6 

0.5-0.6 0.4-0.5 0.4-0.5 

240-4(X) 80W 8() 

6-7 

6-7 

6-8 

W)-7(0 

Provided by 
sulfur in protein 

6-8 

7-10 

0-8 

150 2(X1 

5-10 5-10 5-10 

0.5 11.5 0.5 

3-5 10 10 

80 80 80 

Not established 

Not established 

Not established 

35-45 60 80 

Not established 


Not established 


Required as cotslit-

uent of vitatin 1-12
 

I)IE'RYSOURCES 

Milk, cheese, dark-green vege­
tables, dried legumies 
Milk, cheese, meal, poultry, 
grains 
Sulfur amino acids (nmethionine 
and cystine) in dietary proteins 

Meats, ruilk, many fruits 

Contlion salh 

Collinon salt 

W. 'tIe grains, green leafy
 
vegetables
 
Eggs, lean meats, legumes,
 
whole grains, green leafy
 
vegetables 
Drinking water, lea, seafood 

Widely distributed ill foods 

Meats, drinking water 

Widel) distributed in foods 

Seafood, ne.l, grains 

Widely distributed in foods 

Marine fish and shellfish, 

dairy products, many vegetables 
Leguntes, cereals, organi meats 

Fats, vegetable oils, meats 

Organ and muscle tmteats, milk 

Iltmnian beings reqtire minerals that are in the body in large alllotlltts Isodiutmi. chloride, potassi­uta, calcium, phosphotrus, magnesium and sulfur) and in Irace anitliats. Eslintaled requirementsare often difficult to delertinie, sO advisable intakes are set at considerably higher levels.Values are takent frtm I:A01VIt() IIt dbook on luman Ntutritiotal Reqirenvtl iatet. Geneva:WIHO, 197-1; or the US Fo d and Nutrition Ioard, Comniltee on Amino Acids, National ResearchCouncil, Jml.ovelttt 01 Protein Nutriture, A.1'. I larper and D..M. I legsled (edls.), Washington,DC: National Acadermy of Sciences. 197-1; Imarked witli an *); or S.J. Fion, Iniai Nutrition,Philadelphi a: W.B. Saunders, 197.4 (marked by **I. The latler does not give values u p to six years. 
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Figure2 
Use of the Food Square to Plan Weaning Diets and Mixes 

Basic" f -Energy-Rich 
Staple i Supplement 
(cereals, roots, (fats, oils 
/ tubers) / ' '\sugars)\ 

Breast' 
\ '\, Milk,' 

<- '/ / 
Protein-Rich [Vitamin and 
Supplement.__ Mineral / 
(legunes, animal __ - Supplement 
products and mixtures) (fruits, vegetables) 

cheap, culthu rally acceptably, made of locally available foods, and easily and 
quickly cooked. Solid weaning foods should be as concentrated in energy and 
good quality protein as is practical, and should contain adequate iron and 
other essential nutrients as well. 

Weaning foods can be divided into Iwo categories: (I) common household 
foods (for exaimnple, bananas, yogurt, and rice) and (2) mixtures specially 
formulated lot rPant :tnd toddler nutrient needs. There are several namles for 
these mixtures: gruel, basic mix. and multimix. Gruel is a thin staple porridge. 
A basic mix contains ony staple ingredients. A basic mix with appropriate 
supplements added is called a mtltimix." 

Weaning Foods Made From Adult Foods 
Where fItel limitations prevent preparation of separate foods for children, 

suitable foods from the family pot can generally be selected and prepared for 
this purpose by grinding, mashing, or in some countries by premastication. In 
addition, foods already cooked in the family meal are more convenient to Use 
than separately prepared weaning foods, such as the multimixcs discussed 
below. The food-square concept can be used to create weaning diets from 
fanily-pot recipes. Adapting family foods using this concept is discussed in 
Appendix 2. 

Exanples of hasic mixes can be found in the append to this chapter (Appendix 2), Tables I 
and 2. Sample nuttinixes for a child approxinalel, five nonths of age are presented in 
Appendix 2, Tables 5 and 6. 
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Multimixes"
 
To make an adequate infant 
 mutimix, the following four components(Figure 2) are needed: a basic staple, an energy-rich supplement, a protein-rich

supplement, and Imineral and vitmi i supplement.
Basic staples lasic staples vary from culture 10 culture. A cereal Ilour isbest because it provides both energy and protein, but starchy roots, iluhers, orplantains can also be used as energy sources. In general, noncereal staples

provide more energy per unit of weighi than cereal staples. The calories perIX) grams are as follows I'orsome of the imajor noncereal staples: approxinmaicl
90 for boiled potlto without skin, 115 fOr baked sweet potato, and approximately
IM0 for cooked vain. For some cereal siaples tie numhcr of calories per 100grins is: 1It) for co:ked brown rice, 5) for cooked rice cereal, 65 1(r cookedwheat or barley, and 75 for cooked whole-wheat cereal. More detailed

information cincerning the protein conceltratlions of both cereal and noncereal 
staples is given later in Ihis chapter.


The reader is cautioned that cassava s;go
and are l in all essentialnuLtrienls, but may he suitable as energy sources in weaning foods if properly
'
coill phlicnled. "
 

Energy-rich complements Most vCieanii1o-,ILC children in dC'\'eh 
 .l1,L coul­tries suffer lr inlenergy delicils. Th Itraditional practice of feeding two tothree meals a day is insufficient. More frCquetI fCdings, such ;islive malls aday, are preferable. However, simply increasing the number of meals a day willsatisfy a child's nutritional needs unless weaning. i'Oodsnot 
1 al)propriatel vdense in calories and protein. Ol'en the ntlrinltls illa basic staple are too dilutefor a very small child to consuIlel in adequate amounts to mncel his or her nceds.Adding a I'od dense in calories to a staple wkill provide lte necessary energy in 

quantities suilahle for infnl's smallan stomach. ()ils, arefals, and butterappropriate energy-dense 'ods. Fats, whelher derived I'rom plant or animal sources, have Ihc energytwice Contilteint of carbohydrates. Animal fats arepresent in menat, fish, eggs, milk. anid milk products, such Ishulter, crean, andcheese. Animal fats nav also contain vitamins A and I). Vegetable fals areobtained from groundnuts IpCMuts), soybealns, olivCs, palm oil, nuts, seeds,
and some plants. These fats usually contlain vilamin FE.The addition of fat to a.mtLimlix ilot oly\ increases energy density, but alsomakes staple mixtures easier to swallow. The role of fats and oils is discussed iai 
more detail in reference 4 in the hibliography for this chapler. 

t).B. Jelliff' uses th lei-nl to rtefcr to a co inatiorn of"nltlitillni" istaple (cereal or totct reaitandallyadditio nalilelills)(see reference 7 in the hihlito raphy t i lieerIlistliuses "double mix.'""triple muix," or luiadrtiple nuther ofnix' to refer to thile hents illinultiuiix. Jellilff'ssvse.)nplaces more emphasis nlliotereal slaples ard animal proteinls tiian the sltell deeloped )'
M. ('Caieron and Y.Ihfs'antr, which is itsedin this chapler and in Appendix 2 isee reference 2 
in ite hhtliographsyi. 
Chapter Vt conlains i referetnce to a circumstance in which cassava nay he anl appropriate
wL'aniitg-food ingredientt. 
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Because starcil-rich stap)les that have been neilher malted nor fermented 
hind larg ,amouitts of'water when hoiled, their nutrient densities are inadqulate 
to satisfy tile needs of a weanine-a-e child. MNalting. a process il which grains 
are sprouted belfrc they are dried, dchusked , and gronrid, prodicCs grli i 
lproductS tha.ll are Caslier toli)cit nillbind less Wilter whe'n boiled.'' Mellander 
and sv.ilIer hawe found thill aklill C\VII Silllall amoun1ll1tS of ,lilted Cerall Ias 
little ats 5".,-1 to cerCl-basLed R.Cuek will int'casC their Crier!, dCiisiN SIgiifiClantlv. 

The addition of' tabl, Shalt INa(l to cereal flours during boiling makes them 
binld llore witer. ( )it lie odlier hand. ptatoes cookLd wit tsalt w,,,ill iiild less 
vater. 

lProtein-rich comlements I lumain beit s niced proein to build and niaintain 
body tissues. iecause trialditotial %wallin P-claratiois ill d\e.lopitng countries 
are oftell h'ui.luatel SoIrcS Of l+ofteiii, prtetitI-riclh Compleimets should he 
devised as t o tire e\inlg diet ...\ protein coiimpleimeint may he of pilant or 
inilll ori.il. Ill order Of Iase il Illectiie protcil ilecS. tile p1rinlCilp;Il LurCeS 
are: milk or a milk prtdtuct. cspciillV Cheese. y and IllMit. buttcrlmilk: 

aIk;t. le.1tnmes' . 
mixtures of cereals LIalCvetlel,.-S. S0mlpC p in-rich conileiiCiItS, made 
from foods available in developing conitlt'ieS. lle ti\.u ill 'tI C3. 

Ill noStl ll C0ll it o1tII,. prtins iS the 

alnimal food or prodICt eI fish. or C.-.sI 1 il-sCeds, or- nutsi: and 

ien1t1'Ill,+ ure llostconritilltitrs, of plan 
eooiimiicai cotnplemeit t Call ntritionally q itc saiisfactor\. Plat 
proteins ;ire just is good is those from animals it tie\ arc lied together ill 
apl)rrieiC Conllbina+iits and coItnUmlCd in snfficinl quntitics. Legumes are 
the richest illiproteil, typlicatllx\ coltainlg at lIas 2)" bllre coo0killg :IS d1o 
chickpeas Mnd linni bea'ins. PIIalts ,cotntatin 2(,.. ( )f Ill tire legusllS, soybeans 
Contain tile illost protcil 134"1). bit tilev are, like otlhcr le-umes. difficult to 
ligCst unless they are soaked. skittied. and cooked ltitil sotl' enough to be 

easily chCwe. NI h with lt f ,rk ()I - ti. poitplitding ithIt utnrtar and 
pestle. or grating are other methods to make lCgume citewalle.' Mnd dicestihle. 
Cereal grais. Cttaining front I(, -I', pt iin before cookit . are the next 
best plant sources. Da rk -rcet la'f vecet ahles such a., spintch, cassava leaves. 
beet grcens. aind manyv indigeltrous. edible reetlls llav Colltain from 2'o to (", 
protein. Leaves are In tUlerratd source of plant prtiins Ireferetice 8 in the 
billiograhy it te end of till haplterl. 

The protein Iii oe, Iltill food Catei lli iiC such as IegUies., cCrCals, lid 
vegetables is iticomplete, thatl is, it does iot cotntaiin all the aminio acids 
ntecessalyN for htiniail growth and nreaholisni. I l .ever.,a ixture of appropriale 

(i. ilL l, ('hi,+',, N tilinM, titit Y iiz, ( hilt I C'thit!" I (01 ittir it ttl f Stti eticr.in 
"ld1l'tllltV%'Di llh l.,'#'l tli tlll ./ll 1th' t ti lldi ( 'hdd hll It h. %,,I. -1. t.Cl11Cd hN\ Det'rick IB.Jcllilff a~nd 

unisit (St,, til,FT~tIltrice .telttfc ii ).hirdt: I )\hiltt I t'\. I i w ivd ct ntutrtiitrititnal vuii.agi , 
,

tf i ltutMi pLiuiii'd it i td . tI , pl ip l ite thrCt11Ai lt tevCl.t l and11 t iuntIc %lltil1gc 

2 The lginnlc fanilv inctludes h icrlr'and tas. 
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foods of vegetable origin in the correct proportions will provide all the essential
amino acids. How to mix plant proteins effectively is a somewhat complicated
topic and will be dliscuIssel il letail laIter in this chapter."

Minerals and vilamins Vitamins aILnd minerals are provided by fruits, fruitJuice, and vecgtables. (Grcen leaves. mashed or boiled for inlanits, can be animportant source Ol nutriCnts 'tr fmilies wtho (10 n1t ave access to vitamin­
mineral preparations. {)bvious fiber, such as ihe prominent v'eins in beet
leaves, should be rmClovCl front ll e leaes. The lnutriellis supplied by leafy
Vet\etables caIl be fondllll ill Tables 3 and 4. Itis advisable to cook leaves fed to
votnlIg children to drive of hclpot ltially toxic factor. hvdrocyanic acid, and.il fhe case of cassxa laves., cookimlg is essential. There are lilits to the 
am nlt CIt~\ Ihat CaIof Sl -Cas be fed bhcause of the posibilit, 'ofmildl\ toxic'dClioll.s, sut.h as InSasl atd ithing tngel, tinle to1hCt;loxalio aciL ConIlltt.
but stuch reactioMs a'e areCl\ a iprollenIt IreCferceicc ,s ill the bibliography).

It is the flicldwrker's respomsiillity ito deise lie best tobinition ofingredients fromnlow-cost foT ds availble locally. The mol.st suICCCssf'ul pro­
cedures for deVeloiig dits altMid recipes inlve tothers and local commullity
workers. lretesiing inore tihan oIle possihlC rCcil)C wilh locail tltlCers and 
childr-en Ief're illb'ukinga final selectiont is a crucial step.''

(Guidelines !f creating ;aitullifliX basCtl Onf ite fool-sqtUare COIt.ept are4iVeil ill Appeitlix 2. xavilpis oft' ilnrcdicnts ii a weamm tilti tllx are also 
presetled it Appendix 2. 

Recipes Ir basic lliXes ai-e .iu itellibi I. This table also illustrates Ihow toadd proteinl stipplclteis Iostaple loods. 1th1iCswig.hts oif IouSel'JtItl 
IltCeISIs Of soeII tis itletiS ill[I'vibts gMrtlie recipes. 

Assessment of Safe I.eiels of Protein Intake
loodts vary ilt mino acid qtillit . it digslibiliy of protcin. in
and ihe
 
antilit tf proltein tlfe\' pitide. The 
ltrt "prlCi|l' ituality." lCI'inCd simply,,
refers i i ow \\ell the aitiito-acid Ctointentt of"a food salisfies litinlill liceds. If ilte 
piotenil I itgivell food dtoes itt hlme the ,aplroptiate mtlixture of' essentialantillo acids, a Cthilt's proitilt ieeds Will it() be tiet adquatelyC by merely

fCCdirtg it a,-e quIltiliCs Of this foL. Ill Addltitiol. the value of' food proteit t
the ttiMaItl bod' is iitflittCid b\ Its ligC1stibilit\. Di slibilit' is affCctCd by
several facttors: difi'ereltces ill the cllular strtictuc tof
Ite food: the presence of
obstruclive substances ill tlic Such as fiber:the . anttl chcmical reactiots
 
determiied by ihe c erail comnpo;iloitn of tie diet.
 

Thus. the nttiieiit value Of irotCin is tetermitned printarilv hy Ito factors:
I1)ltowx- ihoroughly it Can be digest 
 aitli (2) the Cxteitt 1t Which it provides the
amilno acids lecessarv for hum1lall beiilgs to S*-ilthiCsize tlie iilrogen ctntpotutnds 

" FU'i1mul't" (4 Wc;,n1mmMkq. s luiu inl t Itrim plant prmhii l a c thm;ilt s cani tlso ie foundtt iiC'hapitr V1 I. lics 1-3. 

oFor addftjifl t inlrm mai niul pretsting. see Chaptcr VI. 
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Table 5 
Examples of Protein-Rich Supplements 

Milk I'roducts: 
-Aea.,i: A SOL red ilk Used illsoLhIern Atrica.
 
-Acid milk.%: teaspon of 85"., vinegar 14",,),
()ne lactic acid Or vM ite or 4 tablespoons 

lemont juice is added to I litre whie milk. 
- CottagetIle.' linle oiled, cooled mtilk froti co is, goills,iic is added to cwes, or camels. 

Iio preserve salt is added aid lhcices si iakeld ill lie%.nMilk 
-- Ktreeheh: Similar it) (';li itade hNalddin a few drops of lntcoti,, c'ltcest.also be 

juice tiboiling niilk arid strainiiig tle resultii curds ihroulth ituslini or eheeseclotlh. 
-Lehutth: Yoiurt is strained tltriulth muslin loreduce ilter contitc and salt is a.dded. 

Keeps well if salted and kept cover-Cd 1y Oliv' oil. 
- Lc,bai Milk is bioiled teImtpert istyotg-tu, ald cooled to bliod Ltire. A\little stirred .ogurt 

added and the nititirc stirred and thetn well \%rapipeld to keep wirlt. It is thellleft 
utdislturhbed foir 5ioh hours. Yiittrl beciois sourer the lniger it is kept. It can he used for 
feeding sillllgiifaints. 

Soybean Products:
 
-Nitllo: Soaked, boiled si isbcais are frniinled foristlda's wrapied ini
straw or pinewood. 
- T/I: SOaked are rulnd 1i ii Water is added. The liqtllid issiatis groi a1pastC itealed. 

filtered and g\ psium added. The restilini curd is inotIldCd into cakes Ihlt are eaten 
fresh, dricd. sitoked i ir ferimcnted. 

-iA, FCrnitCtel rice aidtl ii h1iaii.
 
- intilh: lhin slices of filntlus-digo'seid
So\oseani.
 
- IttIu:.Soft, \white ciiilac-chCeese like sovbeai curd.
 

Other Products: 
-tKiik AilslhAhi': ligur Mslicat is soiakcd flrseserai days iinyogurt and sour milk. It is 

then sui-dried and iillcd ita flour. "Ihisis fried illfat foria few ititutes, water is added. 
and the gruel sitittirCiln fo irfCswititiuuiCs. 

-- hI'/1'1,tu-h,'bad gtruli.Slices i f sbaC bread suaked ill theni liutii are water overiiglht. 
nisIhed aid CikCikt tiiiitlCs suitlh Sil'iilld atcr.d fi ir a few r a little 

-/b'tia: Fernucitted picparatonli Of rice and \%heat. 
-- (uuutollt itti/A: The clcouitl is glratcd atim iicd k%iihaouti oniet-half litre of hlot waterand 

siesd tireinuuse Ilie fibrous residuel,. 

This tabl is\as adapled frotm a report if lie '((MYN,adoptled at its nieetiig illRome. 5-7 
Novemiber 9t7i, aild p)ublishCd inlibidand Nuritii Bulletin, Vol. 2. Ni. 3,19N80. 

needed to build body lissues. These concepts are fundanlental for understanding 
all terms Used to descri e proteinlquality. 

Digestibility The am1ino acids mlaking ipdietary protein must lie absorbed 
if they Ire to be utilized. Digestibility of a protein food is expressed as the 
percent of ingested protein nitrogen that is absorbed. Digestibility is now 
recognized to be the principal factor determining the variations in the protein 

tediUtJni Nations U.Jnive rsity I xleri (Group. l'rohuin-ltcet-Lt Rvq tuirementsi inder Conditions 

Prevailing ilDelhping Cunltrit i: 'urn'' Knowuh'eg, ,td Re.s,,arch Nv'ds. Japan: United 
Nalions liniversily, 1979. 
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Table 6 
Weights of Household Measures of
 

Some Foods Used in Irevious Gru'el Recipes
 
tquivalcnl wcigihls and masLIrcs for various oods arc i.gcn hIctow. lccause commonitly IscduIensils v.ry in size, thc weig'hts are kink. alppro\imttations. The actul t weighlts of local foods

measured with tilensilsavailahle in a in localc sItld alkayNs liechecked. 

Tablespoon '116aspoon 
Cup (leI) (leiel) 

.. . . . 00.m l 10 n l.2 
 5 ml 

Fresh milk. ' giirt 2 W g 1ti4 gI'vaporated milk 2X) g IOg(ontdencd ntilk ­
275 L t) g -l)ricd %holcmilk I0 g 
 8g 1.5g
Dried %kintic't ntilk 85 g 7 g 2 gCereal tohlur 170g 8 g 3gBeall fioi-

12 g 2gPlealtnt Ihnkd ti I 10 g 0 2 g
Sj;,.'ar 2 (5 g I0g g 

()il "109 
 gl5b
 

\'alueC of llixCed diets 
 0onsuLed by various populaliols. Therefore, whein 

protein is si)pliCt )rinmtarily bv lt.ieor two stlrces, as illsonme weanin diets,the uliliation of tihe absorbed amtino acids must be taken into account. The 
percent of absorbed prolcin ial is relainled by tihe body gives (lie biological%,ateof a ltrotin or di(w. I can he piredicted reasoilaliv well by coun paring tihe
lllitkil-Cid i)iltu-i Of Ihc f ti or diCt \vii a refl'etlc aillnt-atcid pattern


based on the eqllieCiltts of the ,'\ottun
child as isidiscussed illrClrClecC 9 inlihe biblittgtaplty" ( 1on1binli,the, f'iiure h Iiohlwalf'aluf andi thal fordigeslibilii ves ile lite(
procil uiiljialion iNIT) . The way inwhich ihe safe
level of protcin i the lic Call he adj11Usled to both tic anliuo acid scoIC an1d the
 
digestibilily of tile prole 
 inl a food or diel isslhownt ill[igure 3.An example of
lie calculaliotl of a safe ev\cl of lielary prolein is given in Iable 7. 

The aflino acid score '1I sntihesize tihe proteins it nceds, tite un
body must have Iwil/ial alillo acids, tiat
i those amino acids [he body

calnnot stlt'ehsiz.e inalCqualC 
 loutills in a specific patterll a1d 1tt alditional 
qu ility of niltrelnel fron cither essential or olter dielar sources. Lstiliates of[ihe requiremnt pailCil for CssCniiallantilto acids aMe iiC1 itl "lable 8. Theallitno-acid SCOre tAA sc01e )is cl CL is1percenlage f adcqluacy for each
 
esse'llial alnil 
 acid as follows:
 

Anino Acid = nih antino acid in 1 test protein
Score Ing atllino acid in rCLuirement pareren 
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Figure3 
Correction of Dietary Protein for l)igestibil~ty and Quality' 

(alcutlation .1"/'i. ve,1/ rthottin Intake: Co'rt'lingI/it R q'urmn i 

Safe level of pr eiti
 
(protein wiith the 
 Safe level of 
reference amino acid .(X) 1X) dietary prolein
patterln ant) IX)'" Digcstihiir1 Antito- intake 
digemilhilii of dietary Acid Scoire (i'kg idayI2 
Ig k~gd l prolc!ll of lie die 

('liccorrection for protein tualii ntiilo-iciti ,cI re ic'stilbilil 'i Illctl it c antt tv he applied ti cither 
the retuirelment I-lilt die. 

2 
tirh dilar) p )oteiIintakC Sihittd o ,lk)r er I Ieec ti I;aI o c1! Ihini l Int. 

AA scores are calculated for eiach CSSCiial allilh) acid, and llhese scores are 
compared to identif' the lowcl. The quality of tihe ptloin is ihai of its lowest 
AA score. The lowest score ,gives an approxilale index of hlow efficiently a 
food's pioll catill he used hy childreil. 

1ach anlitlo acid score is evalualted relative to the l( )H\VI JN().'LNJ patlern
of ainio-acid t requireenetts lot children Iltoi birlill o sears of' a. lhis 
new reference sct m, IngailISi i)r'CiCl I using-egg o- milk proilci i at thell 
reference palliertl. 

Requtirements oIr bot,h esstciiial anito acids as a percent oh total proleil ani 
fot tlal diclary protLill fall wilh ae,. A ctild's needs tOtr ood quality i)roicit, 
high itl Cessetial allllilito acids, is prop -ttiatel. rcaelr than an adtul'rs. The 
pattern challges wilh ac"I)ec'tnc hlie Iodys needs and iletlaholic capacilties 
chalngc with ac. 

Animal Versus Vegetable Protein 
A'tinial proteins are cilcrall' of Iigher qlualhlv than 'ege a.le proteins from 

Single So rces hecause atnilrial bodics contltaii essential amito acids in very 
inuch the Same l lrolporiois IhatoLur o\%11 hdiCs rteLiriiC. nild their digestibility 

is tsallv higVh. Nfl e irotCit and is luileIoth inll lais is slorage prolcil 
difrfenlt in compositiolln flron tha human bo11dy cells. For honsCholLs coplillg 
with o0\'Lerl\, cv\vellin Occlioitl c c is desirale., hut m behto expetnsive to 
give to i yoting child. l)ried anital-prolcin foods, for CximllllC, dried milk 
I)owLer and1(fish-prlcin t.'rlcentrat.c, have tihe advalltage of liol Spoiling easily.
Nevertheless, if theil must be itpulorted aI hi h cost, these animal-derived 
proteins shouldotl I e recomenetded for the ever'day die[.

For nlost hou seh lds in developing countrries protein from )latl. ntsmust serve 
as thle main source, or the only source., (f dhe child's protein intake. Tiie 
protein score ol a tel composed of i1ore titan one vegetable-proici n sonre 
and/or of animal-protein sources is considerably higher than that of the basic 
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Table 7' 
Example of Calculation of a Safe Level of Dietary Protein Intake2 

(Rural Tunisian Diet) 

Arnino-acid score': Preschool child - 53 

Digestibility: If unknown. assune 85 

A. Calculation of safe levelof dietary protein as consurmed.
 
Preschool child:
 

Safe level of reference protein -- 1.04 g/kg,/day 

Safe level of dietary protein 1.1 1IM ,I 2.32 g/kg/day 
85 53 

B. Calculation of effectis.e aniont ,.fprotein consumed interms of reference proteins 
(milk, egg). 
Preschool child: 

Corrected protein itake -actual intake x8-5 x 53 - intake x .45 g/dayl(t) IlK) 

'This table was taken ronitthe FAOt I N, omp,'ri) I IM I ('imnitt'e Report on Protein-Enerpi,
Requi'rement.s,' (Geneva: WI H(),itt press.

*The safe lesel of protein intake is thai level 
 sufficient for nearly all the population. The correctionfor protein quality Ithe amin,-acid score and digestibilitv can ieapplied to cithIer the requirement 
IIxample A or tie diet IExanple 1I. 
111Ith1reference amino-acid paitern for he preschool child is different from that of the infant. 

staple alone because of the important complementary effect of the amino acids 
in even relatively small amounts of other vegetables and from animal-protein 
sources. Well-processed soy protein concentrates are essentially interchangeable 
with good protein sources of animal origin. 

Increasing Plant Protein Quality 

Limiting amino acids In plant-storage proteins the concentration of at least 
one, and up to four, essential amino acids is disproportionately small for infant
requirements. Because the amino-acid pattern in these proteins isnot the same 
as that needed by the human body, they are called incomplete proteins. The 
amino acids that are in less than optimal proportions are called the limiting
amino acids of a given protein source. For example, for wheat and rice 
proteins, like other cereal grains, lysine is the limiting amino acid. The other 
essential amino acids likely to limit the protein quality of mixed human diets 
are: the sulfur-containing amino acids (methionine and cystine), threonine, 
and tryptophan.'" 

"' See Table 7 in Chapter VII. 
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Table 8 
Estimates of Amino-Acid Requirements at Different Ages (mg/kg/day) 

Two-year-old 
Amino acid Infants' children2 

Histidine' 2h ? 
lsoleucine 70 31 
Leucine 161 73 
Lysine 103 (4 
Methionine and cystine 58 27 
Phenylalanine and tyrosine 125 69 
Threonine 87 37 
Tryptophan 17 12.5 
Valine 93 38 

Tot alEssential Amino-Acid (EAA)RequirernenO 714 352 

FAO/WI tO, Enerv and Protein Requ'irnte.n;:Rep7t ,f"a Joint 1/1t;1/710 Ad Hoc .xpert
 
L.'ntig~ujtt, '!1 Tt''incal Report Series, N. 522, Gc neva: W1 1t) 73
 
FAOlWHO/iNtU, l:xpert (oitnittei, Report on Protein-m'rt0 i- Requirements. G en'eva: WHO,
 
in press.
 
Ilistidine is an cssenlil anlino acid for Ihe infant and, under extreite ondilions, for the adult.
 
'Withoutl hisfidinW.
 

Complementary proteins Some plant foods have generous am1ounls of the 
essential amino acids in which others are deficient. Therefore, mixing two or 
more foods that have comlplementary proteins can increase the net protein 
quality of both foods. Weaning diets and mu!timixes can be devised so that one 
food or ingredient balances the amino-:wcid deficiency in another food. 

Inexpensive complementary protein combinations can be devised from 
foods available in almost any locale. In general, combinations ol a cereal and 
either a legume or an oilseed are the most appropriate plant proteins for a 
growing child. For example, maize, which is low inthe amino acids lysine and 
tryptophan and relatively high in methionine. can be combined with beans, 
which are lower in methionine and higher in lvsine and tryptophan. This 
mixture is more nutritious than any of its parts consumed separately. Devising 
plant mixtures of optimum protein quality is discussed in greater detail in 
reference 1.Dietary protein quality caai also be increased for children by using 
small amounts of animal-food products and by using foods as complemnCts to 
breast milk. 

The protein characteristics of each of the major categories of plant foods are 
discussed briefly below. 

* Cereal grains 

The protein content of cereal grains varie:; from 6%to 14%. The amino acid 
most limiting in cereals is lysine. Maize is also deficient in tryptophan. The 
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amino acid pattern of wheat and rice is relati'v,,y good, compared to othercereals, although both are deficient in lysine and threonine. Most cereal
proteins are well balanced with respect to other essential amino acids. 

Legumes 
The protein content of edible species of legumes varies from 20% to 34%.

Legumes are generally deficient in sulfur-containing amino acids but high inlysine. Most legumes contain antinutritional substances of various kinds and
concentrations and must be cooked until easily chewed to assure the destruction 
of these substances. 

* Oilseed protein concentrates
 

Oilseed prot 
 ein meals, depending upon how they are processed, may contain 
as much as 50" protein. The most concentrated forms, usually called presscakes,
are the residues remaining a fter the oil has been extracted. Unfortunately, in many developing countries Oilseed presscakes are usually exported or used
locally for animal feeding. Somie vegetable-protein concentrates that can be
mixed with a cereal to provide a satisfaclory weaning food are given in Table 9.Vegetable-protein concenlrates, especially those made from peanuts or
cottonseeds, may Ibecmc contaniMied with aflatoxins produced by the mold
Asplergi/hvularu.s. Storage ina,cool, dry place to prevent this mold is essential. 

* Noncereal staples 

The protein concentration of two boiled noncereal staples-- potatoes and 
co,:oxans- is similar to that of boiled cereal grains, which absorb much more 
water than noncercal staples, thereby diluting their protein density. In general, 

Sonic Vegetable Protein Concentrates 

Amino Acid
 
Flour after Fat 
 Percent Main GoodExtraction Protein I)eficiency Source 

Stybean 30.0 Methionine Lysine 

Co ttonseed 50.0 Lysine 

Ieanut 50.0 Nlethionjinc, 
Lysine 

Sesame 5(0.0 Lysine Melhionine 

Sunflower 
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noncereal staples, such as cassava and other tubers, have very little utilimble 
protein. Cooked yarns and sweet potatoes contain about 2% protein. Boiled 
cereals are comparable iaprotein concentration (brown rice-3%, white rice­
2%, corn- 1%, rolled wheat- 2%,and bulgur wheat -0 ), although the quality
of potato protein is not quite sO good as that of cereals. Roots and tubers as 
energy sources niust be combined with either animal protein or good plant
protein sources to provide an adequate weaning diet. Even )ot tOeS Must be 
colbined with ilore concentrated protein and energy foods 1t be w leq uate. 

Procedure for Devising Vegetable Protein Mixtures 
To deve!op veeel)liltehlniixtures of high i1utrili ional quality, the 

following basic steps are necessary: 
I. Understand the quality of the diet that is to be improved, identify the limiting

amino acids of the commonly, eaten plant proteiis, then formulate a mixture 
using complementary patterns that best approach the ratio of amino acids in 
the most recent FAOWI-1O/UNJ reference pattern ((;eneva: Wt :1.n press). 
The aInoll()-acid-stlcoring nliet'-okj caln be used to estimate lehinliting omino 
aIcid al1d fOrmtlintC the appro,-,ri , iixture. 

2. Conduct trials under strictly co;,;trolled conditions irst with a(,ult human 
beings and then children to le sure thln the mixture iswell tolerated. 'oxicologicalt 
studies in exprinrhlal ai'il'M na,' bC rC Liired to evaUa', '.2 plotCin 
sotirces before Ihey arc fed to childrn. 

3. Before recommending a recipe for preparalion at honme or before marketing 
a village or industrially, processed mix, pilot-testing must be done for taste and 
factors such as seasonal a~ailability and problems in distribution.' The )urchasiig 
power of the target populat ioni )st be inv.-sti Iated when appropriate.

Appendix 2 contains further information important for formulating multi­
mixes, including allowances t niake for water absorbed by cereals and leginles 
during cooking and additiolrs of eiergv-rich ingrodicnts, as well as vi tanmins 
and minerals. 

Feeding Techniques and Sanitary Practices 
How to Introduce Weaning Foods 
The following gtiidel ies for inlroducing waning foods are reconnended by 
experts and leople experrienced iniithe field: 

LIntroduce the coniplenienitary food a/'r the haby has suck led. The 
reasons for doing so are that it the baby cals the food before breast-feeding, it 
iiiay be less hu ngr and not want to stickle 1soinuch. BecaLSe breast milk is the 
most nutritioniallv coni plete baby food, iothi-ig should be done to reduice its 
intake. 

Clapier VI giv.s gui rrciisfor pilol It.tig olWcaning lmixiiures. 
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2. To train the baby to accept the taste and texture of something in addition 
to breast milk, first give foods mashed into a smooth paste, such as tubers or
fruit. These foods can also I)e cooked until soft and then mashed; make certain 
they are tepid or itroom temperat lire. Sometimes it can be helpful initially to 
express a little breast milk over the food so that the odor and flavor are familiar. 

Several weeks later, the baby can be fed basic mixes and then multimixes,
which are more nourishing. By tlie time the infan is nine months old, it will 
accept coarser foods, such as cooked and chopped and Mashed vegetables. At
Iwo vears of age, the child should accept most adult foods. Before this time,
mixes and mltimixes as described earlier in this chapter and in Appendix 2 
are most useful because they are lutritional ly dense and palatable. 

3. Do nol attempt to intnduce many new flavors or !Cxtures at one time. Let
the child hecomC accIstomCed to one food at a little. Once tlie child has
accepted a food, give if more frequently so that the baby will become familiar 
with it. 

4. After the baby is familiar with a food. increase the amounts of a 
complementary food gradtllly. 

5. When the bahv has sufficient coordination, allow it to feed itself, but be 
certain to supervise the baby while it does so. lii a contaminated environment,
Ile unsupervised hahby is very likely to get its food dirty. For earnmple, bananas 
given to the baby to hold as playtlhings may be dropped onto a dirt floor and 
then eaten. In addition, supervision helps to assure that the baby actually 
consuinies its coniple lClltary food. 

6. Force-feCdinug is 11o reconmended. On the other hand, mothers insocieties 
where the perspective on life may be passive, may not persist sufficiently in
encouraging a child to eat a new food. When a baby spits out or plays with food,
the mother may riot scrape the food off tlie baby's mouth and put it back in. 
Mothers should be encouraged to be persistent and patient in feeding a baby so 
that itswallows as much food as possible. 

,.By the time tifc child is iwo years old, give it its own portion of the family

food and let it eat by itself under supervision.
 

Sanitary Practices 
To minimize tie risk of infections resulting front contaminated foods, careful 

attention must be paid to sanitary procedures in food preparation and handling. 

Frequency of Preparation 
In a hot cliniife cooked foods should be prepared frequently and in small 

amounts, and leftovers discarded or given to other family mnebers. This rule 
may be modified if cooked foods can bc stored ina cool place and kept covered 
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to protect from contamination by dirt, flies, and other insects. Perishable foods 
should not be kept overnight in warm climates unless they are stored at 
refrigerator temperatures. 

Frequency of Feeding 
Begin weaning the child by feeding it a complementary food once a day. 

Gradually increase the frequency, so that at six months the child is fed two to 
four times a day as a complement to breast feeding. Children older than six 
months should be fed four to six times a day in addition to breast-feeding or 
should be fed three meals a day and two nutritious snacks. It must be empha­
sized to mothers that the small child needs more meals than an adult because its 
small stomach can take less at one time. i-ofvander reports that a child one to 
three years of age can eat only one to one and a half teacups of food at a sitting. 
Therefore, for the child to get enough nutrients, frequent feeding of appropriate, 
calorically dense foods is necessary. 

Appropriate Utensils 
Cup and spoon are the recommended utensils for introducing and feeding 

complementary foods, even if the substance is a liquid. Where hand-feeding is 
common, washing of hands should be especially stressed. Bottles are not 
recommended, but if they must be used in a special circumstance, glass, not 
plastic, bottles should be chosen because of ease of cleaning. In this case, the 
mother should be taught clearly how to clean the container with available 
resources. 

How to Clean Utensils 
Hands are. in the most general sense of the word, utensils. Both mother's and 

child's hands should be washed before food is handled. It is best to wash 
utensils immediately after use because they will be easier to clean. The steps 
necessary to keep other utensils clean include ( 1) scrubbing and washing with 
soap or detergent: (2) rinsing in drinking water or salt water; (3) drying in the 
sun; and (4) keeping the dried empty containers covered to protect them from 
insects and !iit. Cold water is acceptable, although hot is preferable. It is ideal 
to boil utensils used for young infants for five to ten minutes. 

Other Sanitary Practices 
1. Only peeled, washed, or recently cooked foods should be used to feed a 

baby. Because fruits and vegetables in their skins are protected from 
contamination, only the part a baby will eat at one sitting should be peeled. 
Leave the rind or skin intact on the remainder. 

2. Gruels should be boiled for several minutes to reduce bacterial 
contamination. 

3. Food should be kept covered to prevent contamination from insects and 
dirt. 
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(Source: UNICFEF)ORAL R]I I I)RATI(ON T II RAPY I()RT may prove to he the onky mneins of savingichild severely dehydrated hy diarrheal diSZse., which interacts with imahintrition. Each
disorder sonmetimes cotitr"ibtes to) cauLsing, and1(som-etimeis ai.,gravates or worsens,
the other. 
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Feeding During and After Illness 

General Guidelines 
An inaccurate idea held by many people is that hunman beings need less food 

during illness than when they are well. ihe'oricall' babies shouldbefd imore 
during illness beculuse their nutritional los'es are greater then, but this is 
generally impossible because of loss of appetite. Therefore, special attention 
must be given to adequate food during the recovery period Isee the last 
section in this chapter). In addition, if the disease produces diarrhea, tile 
food a baby consumes is less well digested and absorbed and the degree of 
nutrient and fluid depletion correspondingly greater. 

Although appCtite will be reduceCl, oil 0 Iccounl should food be withdrawn 
beciuse the child is ill. On tile oilier hand, food shoid not be forced. The 
following ire general guidclines for feeding babies who are ill. 

1. Breast-feeding should be conltinued during illness and tile chi!l offered tile 
usual compit)[14leenary foods. 

2. AdeCL;.atC fluids itIL' e Cd ad can Jilude juices, tea, and clean water. 
For dehydration, fluids aud electrolytes must be sutpplied (see the following 
section, "'Oral Rehydration Therapy"I). 

3. )uring infcltins, vitamin A-rich foods, which have been cooked, such as 
papaya, pumpkin, and egg yolks are particularly important. Cooked, mashed 
and strained leaves can also be fed il smalI amounts. 

4. Since illnesses arc accompanicd by conditions that affect the ability and 
desire to eat. such Is loss of llppetilc, flungus in the Iolth, sore throat, or 
cough, infants should he given special encouragement to cat foods with higher 
ntr itioial valute tihan usual, arid these foods should be continied during the 
recovery pcrioid. 

Oral Rehydration Therapy 
Oral rehydration therapy is used in the t reatnent of short-tcrm bouts of 

diarrhea that are not severe.- Therapy involves the replacement of watlr and 
body salts with a specially prepared solution in order to prevent potentially 
dangerous dehydration. It is inportant to realize that oral rehydration therapy 
will not necessarily reducelihe volumne Of diarrhea. In fiaclt, diarrhea frequently 
increases for a brief period precisely because a baby's fluid loss is being 
replaced by the ieherapy. IHowever, oral rehydration lherapy often prevents 
dangerous ntc fluid loss cnd ICLads lo improviig a baby's al)p.tite. Breast-milk 

Severe dirrhe'a isdefined as loi lore IIiii one stt, oI ewrv o hiitr, or more Ihatli 5Il of Mool 
per kg ht d weighi per iotiir I( )mtlRelidralIion ill II Te ra litllil of Diarrhea: Issues in the 
I ll ellIentationI of Diifrrhea tleaIllIt-1 IIIrograi"I tiv R.A. Cas, I is iolli 'rr/ucand altIhu ritioIn. 
edited by L('. ('heni and N.S. Scrimshaw (NY: lPicnutl Press, I' 3il. This volunie contaiisi 

tlailed dtCj issiolts of iiifirtail ,ises relaiedito oral rehvdrali li herapy anid lie Ircalnment of 
diarrhea inlbhaies. 
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feeding and feeding of foods should be continued; feeding contributes to
reducing the harmful effects of the illness on a baby's nutritional status even 
when stool volume is increased. Controlled studies have conclusively
demonstrated the value of making food available to children with diarrhea 
even though actual food intake will be reduced by loss of appetite. 

The solution used for oral rchydration therapy requires no special equipment
to prepare and can be made from inexpensive ingredients and locally available,
unboiled drinking water. The ingredients recommended by the World Health 
Organization are as follows: 

TABLE SALT (NaCI ................................... 
 3.5 grains
SODIUM BICARBONATE ............................... 
 2.5 grams
POTASSIUM CHLORIDE ................................ 1.5 grams
GLUCOSE ...................................... 
 20.0 grams

(or SUCROSE ... .................................. 40.0 grams)
WAT E R ............................................... 
 1.0 liter 
Because spoon sizes vary so much, spoon equivalents must be locally 
determined. 

Instead of glucose, table sugar, which is more common, may be used, but 
twice as much table sugar must be substituted for glucose. Sodium bicarbonate 
or potassium chloride can be eliminated, although the solution will not be so
effective. Recent unpublished data from the International Center for Diarrheal 
Disease Research, Bangladesh, indicate that cereals are even better than 
sugars as carbohydrate sources. However, some carbohlvdrat source, either a 
sulgaror a .tarcl'C (e.g..3() g orice /powder), is absolutel, leC(Tssato' water tofr 
be absorbed to correct the dehrdration. 

The World Health Organization recommends that oral rehydration therapy
solution should be disposed of after 24 hours if it has been made from drinking
water that has not been boiled. Using hoiled water in the solution has not been 
shown to improve rates of recovery from diarrhea; moreover, in many areas of 
the developing world, the fuel needed to heat water is not available. In 
addition, boiled water may be culturally unacceptable for use in the treatment 
of sick babies in areas in which foods are categorized as hot and cold. 

The addition of I gram of alum to a liter of contaminated water will reduce 
the degree of contamination when broiling is impossible. This .01% solution kills
 
V cholerae and E. coli within one hour; a .())5% solution (500 mg per liter) kills
 
bacteria within ole to two hours. Alum1i 
 is nontoxic at concentrations as high as

.1%to .5%, although ingestion of a concentrated solution containing as much
 
ts "',, may cause a burning sensation in the moth and diarrhea. "
 

The use of alum it)dec tlarninate drinking water is descrihel by K. Abmad, K. Jahan, and I. 
Iltuq in "Decottaninadton o iable DrinkingP Water by Alum for the Preparation of Oral
Rehydration Soltutiot. International fimod and Nutrition Btdh'tin, Vol. 6, No. 2, in press, 
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Feeding after Illness 
Mothers must also make special efforts to encourage baby to eat after illness. 

In the days immediately following illness, it is very important to give a baby 
energy-dense foods more often than usual. The net amount of extra food 
required during recovery is greater than the amount not eaten during the 
illness because of extra metabolic losses during the infection. The need for 
extra food! persists for three to four times the duration of the illness. Immediately 
after an illness, a baby's appetite is increased, and if sufficient appropriate food 
is offered, considerable catch, ip growth occurs, making Up for nutritional 
losses and growth failure during the acute illness episode. Infections usually do 
not have permanent effects on the growth and development of well-nourished 
children, but can be devastating to those who are ma!nourished and deprived 
of sufficient food for maximun recovery afterwards. Energy density of foods 
should be increased by adding oil, fats, and sugar. 
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Chapter V
 

Monitoring Growth of 
Young Children 

The Importance of Growth Monitoring 
A child's body responds to moderate nutritional deficiencies by absorbing 

and utilizing its nutrients better and by growing more slowly. In addition, the 
moderately malnourished child limits his or her physical activity. However, if 
nutritional deficiencies are severe and of long duration, the child may stop
growing altogether. Beyond this stage, the body's tissue reserves will be used to 
provide energy and nutrients for vital processes. Clinical signs of severe dietary
deficiency, such as excessive thinness, will appear. The risk of death will 
increase dramatically as the nutrient reserves dwindle and the child becomes 
emaciated. 

A child who it.grwivl1.ng Ior-r/t i.N,ll'ore.a child with a iutritional or other 
health probhm thai needs orrection. 

The measurement of growth velocity, defined as the direction of movemnit 
of the weight curve over time (Figure I),should be viewed as an early warning 
system rather than as a diagnostic tool. Physical growth will slow down long
before signs of nutritional deficiencies appear and usually long before the child 
is in imnmediate danger of dying. The monitoring of growth is particularly
important in the first three years of life when growth rates, nutritional 
requirements per kilo of body weight, and susceptibility to infections are all at 
their highest. 

Scope of Chapter 
This chapter describes techniques for monitoring growth in weaning-age 

children, emphasizing the diagnostic tool of weight-for-age charts. The strengths
and limitations of the following methods are discussed: weight-for-age 
monitoring, the expected-weight gain method, length-and-height-for-age 

* The primary contributor tothis chapter was Reynaldo Martorell. 
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measurements and arm-circumference measurements. Factors that predispose 
an infant to nutritional inadequacy are also discussed. 

One-Time Examinations 
The nutritional status of the individual child is often evaluated in developing 

countries by means of a single anthropometric examination, for example, 
measurement of arm circumLference or of weight-for-height. Two kinds of 
valuable, but linmited, information can be obtained from atone-time assessnient. 
First, one can determine whether a child is unusually small for his age. 
Although a small size is often found to be a risk-indicator, in some cases it need 
not be itmatter of concern. The small size of the child may be tile result of 
nutritional problens that began and ended months or years earlier, or tile 
child's small size may be genetically determined. The scCond and most important 
kind of information a single examination will yield is whether a child is 
unusually thin or unusually fat. Wasting or excessive thinness is a sign indicating 
the existence of severe, chronic problenms. The greatest advantages of one­
time measurements are that the, require less time, nioney, and fewer personnel 
than serial measurenents. The uses of one-time measurements including weight­
for-age, weight-for-length, weight-for-height, and arni circumference are 
discussed in greater detail later in this chapter. 

Serial Examinations 
Serial ieasurements of weight-for-age or height-for-age have tile following 

advantages over a otne-tiiie examination: they can reveal a slowing down in a 
child's rate of growth, before he or she has become wasted. In addition, once 
children are under care, only serial nieasuremen ts can provide tile data to 
assess whether there has been positive response to tile treatment. 

Weight Compared To Height 
Weight is the measure of choice for monitoring short-term changes in 

growth of Voting children. As mentioned above, with periodic measurements 
of either weight or length one can detect children who are slowing down in 
growth. Weight changes, which can reflect body-tissue wasting, can alert a 
health worker to a nutrition problem sooner than changes in length. Wasting is 
the extrerme loss of fat and Imuscle tissues. Length or height is a measurement of 
skeletal growth, a dimension that, in children, can increase but nt decrease as 
can weight. 

Measurement of weight is already tlie most widely LSCd iMethod for nmonitoring 
the growth of children. Besides providing more information than height 
concerning a child's nutriti,,'al stat us. tile measurement of weight has tile 
additional advantage of being more easily taught. '[ile measurenent of length 
or height in young children i. difficult, requiring two people for accurate 
results. In addition, length boards, which are sliding boards commonly used for 
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the accurate mllIsurement of siall changes are inconvenienlt to carry when 
moving from house o hlouse. Il contrast, simple beam or sprihg scales r'e easy 
to transport. Finially. w\iiht is a fan ilarillesure worldwide, aid the significance 
of monitorin.g the weight of y Uzig clIdlure n is rCaldilv LiidCrstIO(d by motlers in 
develloping countrics. The appendi. to this chapter lAppendix 31 lists sources 
for a ntuniber of growth nioniltri.! tools and gives brief descriptions of their 
advantlge s and disUdvaitages. 

The Weight Growth Chart 
The World I ealth ()rganizalion IWI i( )I is Irotllltillg simnplC chlr(S for Use in 

dleveloping contLries. '[he charts [lig'ures I and 2) were originally developed 
by Dr. David Niorley fnom his cxperienice in the Nigcri an village o Imlesi and 
have bCen used succCssfullv around thC wOld. 

Principles of Interpretation 
The child's gro'wtlh cIrVe, inlicatlinl, changel iil \weiCh, is drawn on the front 

of thle \VI () growlh chart sho\wn in Figure I. [he growt\h cii'rye is t lie broken 

The front of the seight chart 
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line connectngithe closed circles, which represent weight changes inkilogramsas the child ages. The vertical axis of the chart is divided in kilogram gra&ions 
and the horizonlal axis is numbered in divisions, cach representing one monthand further divided into stair-step si4gmcnits representin years. rhe other two
slooth curves depict Ile .rwtII Of wCell-nourish ed clhildren: the top linerepresents tie' 50lh isc (flosr.I centile for bo\'vs an] the botton line the thirdcentilc for irls. BiV definitio, .50'%, Of w'll-noui'rished Io\'s are illve the 501hcentile v.iluc of wi.lt-for'-ie and ()"oare below it: 97o of tile ,irls ire, b).definition. above the thhird centile valuc aid Y,,below it. The primary
illportaice of these two cuillvces is to illustrale tire shape of a well-

N
nourishCd cllild'.s ,wr Ihcturx. .\ detailed interpretation of the shape of' thegrowthl cirve Of tihe child Used as illexamplc iII Figure I will be givei later in 
this chapter.i

The weu'ilits used 1t trIilreeClterririe thlirl and 50lth centiles are fron tiheNational ('C'lter fOr" I lealth Statistics i1d \'e re'cenitly obtainCd froii natiolally
represen arivc samiiiles ofc hildren i e Slates. Thethe I llil, U(.sliln has beenraised whelher these growill lines are appropriate for plplatio intl\elopinigiS 
coLnttriCs. In iiswer, iher is 0oniderale evidencC,to SIIl)OrI the iosition
hil they ire appropriatc as indicators of poienitial differences. Alleged ethnicdifferences in lie gowth polential Of I)irCschlOOl children are minor relative to(te effects lriduced 1)v inalnlrrr iiol and idlfcClion. In i wCll-nlouirished
 

I)opulaitioin, whet'iiIer f'roi 
 industrialized nations or fron the clic in developingcountries, most children will have weigl.ts iltlicC abo\C tihe third cenlile line.In populations typical of tilerural arCi[S of evlcCIOiii1. countries, half or more
of the Children Will hivC \Vwi1t4is IeloIw the third ceitile line.

Unlike ethnic differences, individual differences illgentclic niake-up areilportan t iiiiniterreing (lhtep sililnIl Of ioaChild's cll-\C on tlinerowth chart. Achild whose weihl for'i.evanliple, is below the third cernile line is very likely tobe naltourishCL if Or she t''nCliche hla tire i)oCntiaIl 1o be a hii. Child:
however, if lie r)" I'n'ietiall,sie is iasmanll child. the child ialilVbe lOrmal oroIlIV sliglllll ulalniou'ishC'd. llir'refore, in aIiiassessin inldividluil clhild'snutritional slaills, the decisive iidicato - is the directlion of the growth line, iot
whether [lie child's \wcighl is aboveo be'lhow tIe hoiloill line. 

(roth Chart Modifications 
('OlIntlries have nodifiedt li. "rwl h charl ill various wavs to suil local needs.

In Indonesia. rather than Ixxo lines., i tainbow pattern consistiig of colored
channels, tlie widlih of cacth being five perc'elll if the standard weight, is used.This growth chart il.so slh\Vs the three possilC dictCClionis of tIle i,'rowth line:
simple insltriclions lo illolhiers ;ireprinted ne Ito tlhem: 

Graph goilrig Lip:
Food is good. Continue.
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__ __ 

Graph level: 
Give child more food. 
Graph going down: 

p 	 Add nre good food. 
Take child soon to health center. 

These simple instructions illuslrate how growthi charts can he tile basis for 
actioni in weaning food projects. Failhre of a child to gain weight, for example,
could indicate that the nother should be assisted with advice oll food preparation 
or with food supplies, dCp)enling u1po0n the nature of the program. Regardless
of the exact form, all growth charts should have such asimple guide for mothers. 
Finally, the Indonesian growth charl also carries simple instructions on how to 
prepare a sugar-salt solution to give to childiren with diarrhea. 

The Back of the WHO Growth Chart 
The back of the growth chart is lr recording information on the child and 

the family (Figure 2). The name of the locality, the child's name and birth date, 

IlfJ(m' 2 
The back of he growth chart for the collection of information 

ol the child and the family 

_GROWTH CHARTV.--i ....
- -

_ if ... +. __:::. 	 .L....... :--- ...J L...... .
 



the child's and tile family's identification numbers, the address, anl general
information about siblings should be noted. The full history of immunizations 
should be detailed. Finally, a list of appointments and the actual weights
recorded on each visit should be kept. IDependihng upon the local setting, the 
back olf thc growth chart shouild be redesigned to allow fk," important information 
tolbe wriltcrl. [O)r example. in solnc areas it would be advisable to note the 
familx 's ethlic group, lalguage., o casle. 

Determining the Age of Children 
The age of the child is nCCdCd fOr growth moitoring. It is sufficient ito know 

the lonth iland vear Of Iirth. At the first eXlllllllliOll of the child, the 
healthworker should fill out ill first box o)n the WI() growth chart with ihe 
year and n1onth of birth. Ill [lie e.ainil)le ill Figure 1, the child was born iin 
March, Il.9(i. The secold box is. therefore, fOr Alpril, tIle third for NLay, and so 
oil. Fach segilieit Of telve rllonths always begins with lh,' child's birthlilonlillh 
and corresponds to oIle x'ear Of the child's life. 

In some arcas of tle world u rlters will not be able to recall the child's 
bhirlhdatc. Il such lteases, the v'Cr Of b)1irth Ia\ be tleCruinel by asking the 
mllother whetihel the child was bornt earlier or later lliall village children of 
known ages. \ local C\enls calenlar sho\\ing the dt]Ies oil \\hich iportatill
e\enls took placC during th pislIthrec-lto-five-year period may prove useful in 
deLcrining the nonth Of birth. 

The g ah'tsi or i TrCUa' ill \rweighl occurs ill the .:it \.car IFigure It. 
llllloullgli, of COurSe, heCbod.' ci gt Of I Ilttlli cihild conlinles ito increase 

tiritil after iplu rt. It is iln1p(tiri h kll iwthe ige of babies less Ihran rllil. ,C;alr 
old to thC irCeIresi 10iri are growing iorillmlv. ( )n tilei tSoSCss whCeier i110 
ollier a ., dL 'ac j('t( ul (.''l ' ral #,rlrll'( willIt'd aho'" Iln1ch /furI 11 
ifltu'lr/)('-clg I/Ic groJwth linc, ci/ uhi, hildri'11, sinre g'rowth velocities lre 
nearly orslail af'r itifatlc\. Irn siltiarions in wlhich thcred re i clues as to lire 
child's age. i rouigh g[less Silrotld bei rail.c, arid ir assigled biIirldaic sh1uld be 
iscd consistelnl Iercaftcr. \Whiat is lrtl illriprlanli iswhelrhc or iotl tire child 

is gaining weirth. Nt krowitilee correct age of tile children. ticrefore. 
should never be all iiripCditrrclt togrowilh irorniloriilg. 

Mealsuring Weight 
ChildrirL shouIhl be \CighCd wit*.1hrothilrg as light .is porssible. Most inpotant

is to dleall corrsislrrti\ with the weight of clothing. Scales suitable for weighing 
preschool children can be of tiehc i tior spring type. ()ne of the most widely
used scales suilable for fixed localiolns, such as a clinic, is tIr I)e)ect() bab, 
scale, which Cair weigh babics is heav- is I0 kg. ()ther kiids Of IbCeai scales, 
coiiinilioily used ii imarkets ini developing countries, are also appropriate 



(Figure 3), provided the same :cale is used for serial weighings. Suitable for use 
in house-to-hous: visits is the British-made Salter scale, a spring scale with a 
weight limit of 25, kg, which can be hung from a tree branch or a house omvtn 
(Figure 3). One can chow;e an easy-to-read dial of either 100 g or 5(h) g 
gradations for this scale. 

As shown in Figure 3, the child is placed in a sling or a basket. Inmaginative 
alternatives for the sling were successfully use(l in Indonesia, where it is 

Types of bean balances (A and B)and spring balance (C) 

A 3C 

(rcdil: VIlO 

Procedures for Weighing Children itith a Suspended Scale* 

I. Matainiii e Scale intl 11c Ippai ri l, r Iinltliil it I iild inl g dtt%korkirgCOt_lition. 

2. Caliiratc tie Scal. i ;miiohicotti of kilmini N\cilii. 

,hoc,3. Rc lcow all it;ILi\ , h Clti H-ll i Sl tIr jackei. hrn tile c1,, If it is to1 coltl to iios). 
aciithii ctlie;uidalc il)ii,iiil t1 1i lZlcach ,kcighil iild or liteon rtitrowti charl 

exait1%l ,.Mmbl arliclcS thc ,!11il1 i - t .i e 

4, S iSplc ldtIlt '., -,0il hI1 it ISftI C-1Ii;II_,illg ididl Olt' ,:hihl] t'AIIIII, h t110 1. 0ld 0l ;anythinlg Mnid 
caiiiiotl Itlk it licchh" il!itl. 

i , h It lt is sIC 

[ico Pc I Io sllHl hc ni ipoii1! lit as 1ic chi M's wci h.
 

5. Record lift w':i L ( %inx, C h i lt ty1"lilti'IneI le hi sIo pto'd swinfiig l ir. tie 
in11 ill 1, t1 o1 s. inn 

iThisahlc his Ii cii ail icd fIn 'it p ,oitol for 'wcine iiilant Uring t'tiildrcn pulislcd hy the 
American Pui c I eildii .- s,,cialio lniriiiioniiil Ilt';iblh Pi[O riniS. iiif furtier inior-lation (In 

.this suhject, scc ( ;wwth .1initi im4 /IA v/ih.uu ( hihhdln: I ito d on oid'ration. /r Primaly 
II'ilti (on'iUC, Init. hi Irimaii Ihc, /,h ( ',tc,is i., Sic , N. ' )clohcr, 1981, pp. 9,.70.lro 
%V/iil:l)ircct.r, AItA 1III'. 111 F ifictth St. NW. %Vashiriiit), )C 2MXO5. ISA.) 
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SI>.IPLI: S(AITS TI AI W( )RK. Pitttr'd hee,"and ollfhe laciii, pIwe are examples ofiincylinsik hkwalh 111ldc.lhc'Iml halmi'c scalc .WeighIing,Childre 11. ulad\ zild accu­
raftel, . x ll li-nCrilchl i' 1a1 t ill dclclll ililt Micttlher (tllc\ ilLaaC ltlailourished. Yet. tlielpr ,i ol.,to f l i la~l,.' h i . it ) nl ti r,r i l s m\cr file%w, in ticswu n l h,- utri onlp al l .r ld~c o ntl 

1t 1), I ])l[OIC)ll. o -klt \\ II lIlilC
\Iilll\ filt' 
 al'.arc ealcaek' toI t afld, p lani\'t
Shi F antI tic OItI ,liflif tilt 1u,rpai r. .,,,turl c loI l,made sc les are oile alls \'er to this 
set Of I>IO HUIS. 

reported thil t W\ll hlrkets or \ooden b),xcs painlte(l to look like an animal. 
all airlill,. (tat.l stspedlthtd tinder the scaelc made weiilinl an inltereslilW 
and full t"atll,L'.- lotINshd, cltildrt."
 

II is 
 lik(l. ht lur;lh le an tlidll diCital t'lt'ctt, lic .cales will sto01 be 
availall. at , c st. adv ll;ntOf sllch sI, 1lht, es al.s ialtdiilt1ed ill .\p elndix ,. 

IHeallh t kt.r.,,ca easilv Ictri hi w,il Ctildtti \\tih OltCialCcurirc\'. 
Leairtiitie tlls tlsk., Ito1]tines r. t111d Whentake til itdsitC to bl ileeise. 

akinl lesnlUCtlnltS., the htealth wotrket nt.,t -etutlthertItat tile health of a 
Child nav ,CIptti uonthe a()It'a it N1 of ,\ei'-hStl2.2 sttl;uets should 
ripidly adhere lo I.e tchititut+s listed ill abl I. Standardlizatitn exetises 
shii1tkl be held e.riodicall\, ,iltd the 'etlCs siltouhl he checked l'f'CeLLqeNly for 
duelirae\. S talaitrdizt ! ot ean csily he domc by filling- plastic contlainers with 
.att1to SeCCihitl IC\rlIs nlit Ier of' watler wtits ote ki lograt) and checkinu 

1to Set dStl,. IItt,llie ll ect ,\,ight IttX t'hte scaile. Ifwater is wit readily

availal.IC, Cltlihitat.d wCightts f ler<miarket ot ir.k of ktownl wei, ht can be
 

ot t1h1' should 


quiality Carpellntlr'slevel.
 

used. Scales used !routld be c,.:ckcl for levelness witlhita ood 

J.. F+.R h t! (. D).kl'-,nl, a n d P,. Mt 1tril o."> h v'+Mo ' i, l+ rI+:Ilhe [Rtld t oC h ild ll.+ailh'I W 1, Ch 

illt1h1C. Ci",,/1t1/,1 -
VilhlT+,+." /M' ,',+ At,dl//YIlQI,:2+ .
 

S t ( tila r IX tora ditlscivsJol Ot ict l iieba l 1., tIf )s t1(i l ollilioll. 
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Interpreting the Growth Curve 
Weights are recorded in the growth chart as shown in Figure 1. Clearly

marked large dots should be used. In this figure, Joses weight was 9.0 kg in 
June, 1982, and 8.5 kg in April of the same year. 

Key Concepts of Interpretation
Interpreting the inflornation entered into the chart and using it to make

appropriate decisions about the child's condition are critically important steps
in the health-care process. The health worker must carefully examine this 
information. The hcalth worker must he certain that lie or she is interpreting
the data correctly: in this regard, discussion witli experienced health-care 
personnel can be helpful. 

The following are key concepts for interprelini,,weight inlformation: 

)The direction of the growth curve, not its 	position relative to the 
standard curves, is of primary importance. In the example drawn in 
Figure 1, .sgrew well during the first eihht months. I lis growth curve 
during this time was parallel to the 50th and third cenltile liles on tie 
growth chart. indicating that lie was progressing as well as normal 
children. Pertinent informalion ahout the child should he entered in 
le chart, as in Figure I . where it is noted that in Oclobcr, 1980, Jos's 

mother migrated to the cily and left him in ihe care of his grandmother.
As might occUIir in childreln who are suddenly weaned, Jos, did not 
grow at all during the next six mliolnths. 

21 A flat grovth curve, as shown from ()ctober to March, is a danger sign.
At 	the timc thehealth worker first ohserves that an infant's growth has 
ceased, he or she shomld at tempt to improve tihe child's diet. In Jose's 
case. encouraging the grandnolher to feed .loso appropriate weaning
foods illadequalc allounts and enrolling Jos3 in feeding progranis
would have bIeen appropriae measures. 

31 	An upward direction in the curve is a good sign. The example continues 
with ,los3 growing well from 13 	 to 18 nonths of age. At this stage,
health workers mighl have taken tie opportunli ty to congratulate 
Jose's grandmother. 

4) 	A downward direction in the curve implies a very dangerous situation. 
From August thrnigh Deceni er, the example shows a period of 
weight loss as Inight result fromnii a further disruption illJose's eating 
pattern, for example, his grandnother night have died, and lie mighthave had to live with a neighbor, or lie might have had chronic 
diarrhea or anotler infection.
 

The example ends with a successful inlervention by the health workers, 
as 
evidenced by a satisfactory upward direction in the curve. 
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Kwashiorkor 
Children with kwashiorkor will exhibit edema or swelling caused by water 

retention. Health workers who weigh children should know how to check for 
edema.' Edema may mask weight !osses in the child. The presence of edema is 
itself a dantger signal, requi rin1 1immediate medical attention. An effort should 
be made to weigh the child after the eden: has subsided to track his/her 
progress during the recuperation period. 

Weighing Children Regularly 
tecaiSe children are so v1ulnCrable and grow so fast in infancy, growth 

charts are only useful it tlie infant is examined at freq Itent intervals. Monthly 
visits are ideal for detecting poor growth. Some research workers have proposed 
that a weight gain of less than (0.5 kc in a month be considered a danger signal in 
the first three months of life and that one of less than 0.25, ko in i month be 
considered dillcrous in the second three molths. Monitorinu child growth in 
this manier overcones a limitation of monitoring th2 direction of the growth 
curve. Grotvlh-curve direction will not alwavs reveal thal a child is under­
nourished. /Achi/.l%\oroil /t cd co' tc 1ne nnu il' ill al upward cliecqion, h7ul 

/hte child ti11 ntw hi,man 'aining, loilgl/ weit/a. 
The recMniinded-wcih-caii tethod is a more complicated technique 

than growlh-curve tnoitoriig and requires familiarily with mathematics. Many 
health workers have found thal this metlhod is too complicated to use, and that 
involving mothers ill the evaluation prcwCeSS is more difficul than with growth­
cIrveInlonitoting. HeC m'ethod has a further limitation: the health worker must 
have a scale accurate to 1t)0 g rather than 500 g. )espite its complexity, the 
sensitivitv of the nctllod has made it attractive to sonie hcalth workers. To 
analyze weicht ,ain wit ih this method, each weight must he subtracted fron the 
wcight at the next wegling to determine the difference. The difference must 
t.hen be divided hv tle ntiI cihrof months between the two wcighings, and this 
will yield the amount gained per montIi between tie two weighings. A practical 
means for estimating lhowk niuch \'ight a1child should be gaining has been 
developed bw the Nutrition Center of the l)hililpiutes. but W,'ill not be discussed 
ill this chapter. 

Measurements during tile seccmd and third years of life should be made 
every two to three mnths. lturitic these 'cars children arc going through the 
dangerous period f \weaning. I)turing the fmrth and fifth years, those children 
w\,ho have survived tlie \Catlin years generally grow adequately, alld the 
spacing betweel measuremnents can be increased to fout to six months or 
abandoned i ntirely. These gencral recoinmendations, however, wvill not be 
appropriate if a chiI is severely malnourished, if it is impossible to visit a 
community frequently, aId if pel Inel adL other resources are scarce. 

Sce Chapter It. 
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Measures of Wasting 

Limitations of Weight-For-Age Classification 
The Gomez classification of malnutrition is ';till widely used in developing

counti ies. According to this inethG,.,, the child's actual weight is expressed as a 
percentage of the standard weight, that is, the weight at the median or the 50th
centile of the reference population, for the age in cluestion. A well-nourished
child is one whose weight is equal to or greater than 90% of the 50th centile
weight. First de ;rec malnutrition is indicated by a weight in the 89' to 75% 
range, second degree by a weight in the 74", to 60% range, and third degree by 
a weight less then 60% of the ideal weight.

In theory, this classification scheme has a drawback as an indicator of a 
child's currert health status. It will detectnot a very tall child who isnmalnourished, hut such children are far too uncommon to be of public health
significance in tialerprivilegCd populations. Health workers must remember 
that although the Value delineating serious m:iln utrition is 60% of the standard
weight-for-age, those children who are tall and whose weights are over that
value may still be underuourished. The health worker must be very attentive to
the need such a child may have for m11orc adeqtC natenutrition. Another limitation
is in the case of an older child whose growth has been stunted at some time in the 
past and whose weight is, therefore, low vith respect to age, but adequate for
his height. For such a child a recommendationtreatment would li of immediate nutritionalincorrect. 'he key concept in evaluating adequacy isthat 
the child must gain weight consistentl, over time. 

In the following situations the weight f:)r age alone should not be used for 
decisions concerning feeding: 

*The child is being examineid for the first time; 
* The previous weighing wzs a long time ago. 

In both cases, low weight-for-age may reflect pa,;l malnutrition in a child now
growing satisfactorilv. In these situations, two measurements, weight-for-length
and arm circumlerence. are useful. Both measure the extent of body wasting
and allow one to use a low or high risk category to describe a child. 

Weight-for-Height 
Measurcnents of body length lying down are used for newborns and for

children loe!s than three years of age. Standing-height measurements can be
made if the child is from three-to-five-years old, and are easier to make than
length measurements, which require two people. The calculation of weight­
for-height or length percentages requires some practice in mathematics, which
has limited the use of this micasure in rural clinics in developing countries. 

One easy-to-use method for evaluating weight-for-height is a chart devised 
), the staff of the Nepal children's organization, Save the Children Fund. The

child is weighed and made to stand against a wall chart at the column 
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Figure 4 
The prototype wide-column wallchart painted on the wall of the Dhankuta Central 
Clinic being used to assess the weight-for-height percentage of a 13 kg boy. Note 
the floor-markings in front of the chart. The boy's weight is between 80% and 
90%of the standard weight for his height. (D. Nabarro and S. NMJcNab, "ASimple 
New Technique for Identifying Thin Children," Journalof TropicalMedicineand 
Hygiene, 83:21, 1980. 

corresponding to his weight, that is, one column for each half kilogram value 
from four to 20 kgs IFigure 4). Zones corresponding to different ranges of 
weight-for-height are marked as follows: red (70% to 80%), yellow (80% to 
90%), and green (90% to I00). A flat, straight wall is required, and children 
must stand still while the measurement is taken.4 Field testing of the wall chart 
has heen encouraged. 

Further details are availtable from 1). Na barro and S. McNab, "A Simple New Technique for 
Ideniifying Thin (hildien." Journal(P/Tlical Mh'dicine and tlygiene H3 ( 19801:21-23 or Save 
the Children Ftnd (iK), 157 Claphain Road. London SW9 OPT; or the Tropical Child Health 
Unit, Institiue of Chid Health, tGuildford Street, London, ECI 
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Arm Circumference 
A rough measure of arm circumference is easy to obtain. This technique is

useful for identifying children with severe malnutrition, particularly in 
emergency situations, such as refi.ugec populations. It can also be used in 
preliminary screening of comn lUiitics but it i not sufficiently accurate to 
classify mild .o noderate degrees of malnutrition or to identify chianges in 
Status of inudividunals. The Measurement taken inmidwayinust be between the 
,boW and the shoulder. Ali advarntage of armi circumference is that it remains 
fairly constant from one to five yars of age; therefore, one does not have to 
use age-adjUsted standards. The disadvanltage is that it is sensitive only at the 
extremiie, of nutrilional stalus and is not a1.ubstilte for weight-for-age 
ineaSUrenienis. 

A nuniber of tape measures are available commercially and, if necessary,
tape I relIItCscIn be Casi[l\' mla;.dC floml nonsr relchillg malerial. For exaniple,
old x-ray film has been used successfully to makenmeasuring strips. Colors can 
be aLld to represent thre cale[oris of children. Those with values greater
than 13.5 ctnieters ci) arc in t.hgreen or Safe category': valies between 
13.5 cm aId 12.5 cmiiiarc in the yellow zone and dCnotC calution: and values 
below 12.5 cm fall into the red or danger zone. Colors should be carefully
selected to be consistent with cultural beliefs: red does not signify danger 
in all cultumres. 

Summary 
The uses of arm circumference and weight-for-length measurements are 

listed below. II general. for infants and children of vean ing age neither 
Measure p)rOvi(lCs as iiiuci diagnostic information as do serial weight-for-age
 
measurements.
 

1.Armn-Circumference Advantages 

* Simpler technique than weight-for-length measurenitts. 

" Useful for rapidly sClcCling severely malnourished individuals in need 
of immedliate attention. 

2. Weight-For-Length Advantages 

* More useful than arni circumference in assessing nutritional status of 
mild to moderately malnourished children. 

Children at Risk 
Factors predisposilng a child to malnutrition vary from region to region and 

may include biologic, cultural, and environmental variables. For example,
Table 2, which has been adjusted from the International Union of Nutritional 
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Sciences' (illNS)report oni the concept of childr~m at risk for malnutrition, 
indicates mos of the factors found to be important for the individual child in 
rural Bonbay. The use of %veiht-growthcharts and of arm-circumference 
values will, as noted, yield valuable and immediately relevant information for 
assessing risk. National studies are -quired to identify the other indicators of 
importance and undubltCdly the principal factors will v:rvy somewhat across 
countries or regions withil a Collllrv. 

The ilporlilt risk factors for each chi'd sholltd be lotCd at the top of the 
front of the W i() growth chaurt IHigure 1) under the heading "'Reasons for 
Special ('arc." Risk fIactors could he used to tar'gCl nutrilional interventions to 
needy families or individual chldr''i. Targeting av intervention to a population 
at risk for malnti rition must be wciicd against the costs and tile logisti(" 
difficulties of identifying this group. 

li/ct. 2 
At\rrisk InWicators' 

Factors Indicating Factors Prelisposing IFaclors Iredisposing Factors Predisposing 
tligh Probability of to Sevcre Infant to Inadeqtuatc Infant to Fallering Weight 
Sciere MIalnutrition Mlalnutrition Nutrition Gain in Infants 
in Infan:'s 

" \Neiht OY%".or lc.s-, 0 Fix:lure to ain * Iirtlh order gretter -Measles, whooping 
oif stalildrd 'kcight in earl Ihan .3 couagh, recurrent 

infac 	 diarrhea 

" Ar) circumference * t)ilficult hreist- )eat (ofeither parent 
stitller th an t.| cnt or I li .-IeCC(iu1.. or broken tami.'" , 

iii cirl\, tnlmcv i lliteracy Iactors Predisposing 

0 Ioor economic 	 to Fetal Malnutrition 

backgnound 0 Se riots disease (of 
rmother a Birth weight of t.5 

* Sihlitg with 	 kgs of less 

malnutrition 0 Low intelligence of 
motlher &Low maternat 

* Mother \%orking 	 weiht 

away 	from htonet Bli:ndtness ot either 
TwitinitgpIarelt 

e t)cat h f mo re 
than 4 sihlings e Stepmotlher caring o Low weight gain 

fo r child during pregnancy 

'These indicators were based on SttIldies it rural Batyha. For further tiis, see the International 
Union of Nutritional Scimnces itIUNS( Guidelines on the at-risk concept and the health and 
nutrition of young children in the Americat Journal0/ ClinicalNutrition 30:242-254. I1977. 
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Teaching Mothers About Nutrition, Health, and Growth 
Monitoring 

The regular weighing of children offers an excellent opportunity for health
workers to discuss child nutrition and health with mothers. An effort should 
also be made to teach parents about the significance of the information
collected in the growth chart. In some areas, it may be possible to teach
mothers general principles of interpreting a growth chart. Complicated
explanations should be avoided and only conceplts concerning the importance 
of good growth should be taught.

Experience in a ntlnilher of areas around the world shows that, i/'motlrsare
allowed to keel; th, charts thvm.sch,h's, hei, wil ftI.fl mor', hirolred and
revollihl' /or the, childv I'lealth. Using plastic envelopes will protect the
records, and keeping them at home will avoid the conl plicat ions of maintaining 
a filing system. FIidchtci, itliCu , .s that nothchri' will hring the, ,'cords to tih,
clinic and that ho 're h'.v lik,r ' lo,se the ittlorntation tht the clinics 
thems'lres. lorel: most /Inoth(lIr areV able to conprehend the sl nllielcnce 
of the Io'eil/l chalrt lnd are lllolil'altedIn' it. 

Conclusion 
Growth monitoring is highly desirable for identifying children who are at


risk of developing severe 
malnutrition and for assessing ;he effectiveness of
remedial measures. Unfort unately, the proportion of children whose growth is
being monitored in developing countries is still small. Growth imonitoring
should be initiated at the village level in every t nderprivilieged population. This
requires well-trained, dedicated health-care personnel located in areas where
fhe poor and the mnalnourishcd live for growth imonitoring to be an effective 
compotnent of primary health care. Nevertheless, growth monitoring is no 
panacea, particularly because it will not uncover iiicronutrient deficiencies. 
Moreover, in some countries where growth monitoring has been introduced, it
has not been used as a tool for helpring a molher understand why her child is
malnourished. Too often growth monitoring has been perceived by program
personnel at all levels as an end in itself. The most effective use at the village
level of growth monitoring data is ii con junclion with a weaning-food project
that promotes nutrition education and basic health-care measures. Chapter
VI describes such projects. 
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Chapter VI
 

Home- and Village-Level 
Weaning-Food Projects 

Introduction 
Home- and village-level projects are designed to assist families to devise 

acceptable and nutritious weaning diets from locally available resources. Ideally,
they aim to free families from dependence on larger market forces, so that food 
consumption is not affected hy regional shortages and price increases. In 
reality, home and village projects often rely on items not produced locally. For 
example, some projects have obtained an important ingredient of a weaning
mixture, such as rice or wheat flour, from asource ot'her than local production, 
such as a market. 

Home- and village-level projects have the potential for reaching a wider range
of low income families than the other two principal weaning-food strategies­
donated food aid and centrally processed foods. Food-aid projects are fre­
quently targeted to children at risk of severe undernutrition during acute food 
shortages. These projects are seldom intended to reach all, or even most, low 
income families. Processed foods sold in the market may be too expensive for 
the lowest income families, unless they are subsidized. In addition, subsidized 
processed foods do not always reach markets with their packaging intact, so 
that the supply of such foods isnot always adequate. Moreover, many families in 
developing countries live too far from markers to rely on them regularly., 

Although the phrase "home- and village-level projects" implies that the target
communities are rural, projects promoting nutritious weaning foods made from 
ingredients usually found in the home are also needed in low income urban 
areas. Marketed and donated foods often reach only middle- and upper-class 

* The primary contributors to this chapter were Aree Valyasevi, Susan Colgate, Robert Morgan, 
and Karen Mitzner. 

See Chapter X for a detailed discussion of each strategy, including the resources each requires. 
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urban families or families with children considered to be especially at risk of
malnutrition. Therefore, the majority of low income urban families can only be 
helped by community-level projects. 

Project Structures 
Most home- and village-level projects aim to help mothers to prepare weaning

foods at home. However, some projects may be organized essentially at tie
village or community level. For example, an organization of local entrepreneurs 
may produce and distribute weaning foods, or a group of mothers may meet 
regularly to prepare (he essential components, e.g., grind grains into flours, and
then comlhine and distribute them. The mothers preparing the foods may sell
small packets at low cost to other mothers. They may be paid by tile village, or
they may sell the foods on the street or in market stalls. In many developing
countries, open-air food vendors are coinmon even in small rural villages.
There is a general trend for an increasing proportion of lie work force to be 
engaged in farm-sUn port activity, such as trading or transport, rather than
farming itself. The prepiriation and sale of weaning foods by street vendors,
who are common in cities in many developing countries, is a viable method of 
distribution and often provides work for women. 

The Role of the Government 
The government can play a primary role in home- and village-level weaning

projects by enacting supportive legislation, by providing resources for adminis­
tration and tperation, and allocating funds for other supportive programs,
such as primary health care and edtatior1., which are necessary for tie success
of village-level projects. , Sometimes the government can also play a secondary
role in relation to these projects. For example, a distrilbution or subsidy program 
may provide a project with ani ngredient for a weaning diet or a government
grant may make it possible to purchase a piece of capital equipment, such as a 
hand mill. 

The Essential Steps in Developing Home- and Village-
Level Projects 

A home- and village-weaning-project teani must make a commitment for a
sufficient period of time to develop a sound proposal and submit it to field trials.
Because weaning foods are most nCeded where prevailing conditions are char­
acterized by severe economic deprivation, disease, illiteracy aniong women,
lack of sanitation and water purification, and inadequate food preservation and 

For a discussion of the govcrnmcnt's role in weaning strategies, see Chapter X. 
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storage techniques, weaning programs directed toward meeting these needs are 
difficult to initiate and maintain. 

To succeed, a home and village food program should he developed systemat­
ically with attention to the followihl coipotnti s: analysis t f food usage and 
weaning practices: information gathering on footd availability: determining tlie 
acceptability and nutritional value of new weaning foods; pilot testing of 
weaning 'foods in the field: and l)I(O cut implemnentation. 

Analysis of Food-Usage and Weaning Practices 
The following information should be obtained On food-use and weaning 

pcactices in tile project artea: 

I.tile amllotulnt of timel mothers have available for child care; 

2. beliefs and values ass,.ia~ed with food: 

3. how foods are Obtained. prepared. and fed to children: 

4. inlrafamilial relationships and activities aflecting weaning diets; 

5. family income;s. 

If ?,curale cult ural. social, and ectnomllic iiformation is not obtained, a 
project is likely to fail. Fotr example, a project team has designed an iIntervention 
in which buffalo milk a,;a principal weanin,4-fod ingredient because the target 
commrnunitylt\ lr,2,epluIces it in quantities. The )rojcCt fails, however, when the
 
t tam to (hecweani fooL and diiscovers that most of the
atempts iltroduc 
bumfalo milk is letnatle(l by adult males ito make cheese, a favwrite adult food 
seld mi ,gien ltcliMderi. 

Techniqties lbr gathering data iludeinterv\iews w,'ith nlileit collmllllllity 
members, observalions of familv behavior0.tlterlls, questiommtites administered 
to a few selected persons in the larget area, and large-scale Slr'\'Cvs of random 
population samples. Data ol market prices of foo,.ds aM sCasonal flctUations 
in prices and availabilitv are essential for tile evaluation of weaning-food costs 
and feasibility. A complete discussion of the kinds of data that projects must 
collect and collection techniques can be found in Charfer Ill. 

Information Gathering on Food Availability 
[he types of foLd required to )i'diCeadequate wveanilig diets are described 

in Chapter IV. The project team mnu.st assess tile quantily and quality of tIle 
foods the Commtlnlity has avatilable and seasotial ftuctuatioMs illtheir availabili­
tv. If ingredients essential for a nutritious weaiing diet are iot available, or are 
available ol, in limited amoiunts, the team must explore tile possibilities of 
increasing pro hicti(ur or intrlucing new foods. 

Pro.jects have come to grief because tihey falied to anticipate the resuIts of 
increased demand for key weaniring- food ingredients. For example, one project 
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team promoted a weaning mix composed of both a traditional ingredient, rice 
flour, and chickpea paste, a new ingredient. After mothers had adopted the 
weaning mix, the supply of chickpeas becale inadequate and tile price tripled 
in the local market. 

When excellent sources of protein are scarce and dependable supplies 
cannot be created, the project [ealil may find it nLcessary to use ingredients of 
lesser nutritional value The following examples illustrate this point: 

* In a conlrv where rice is sold ft'0r exporl, cassava, which is not used as a 
cash crop in ally country, IaV be a better weaning-food base despite its 
inferior nutritional \val Ie. 

" Although st vbeans are a better sOLrCC Of'protein than cowpeas, the latter 
can be grown Ingl'Cr qutantity IthZn soV in iost developing countries. 

Determininig the Acceptability and Nutritional Value of New Weaning Foods 
First, the teai ntisl identify leIIally e;uatlcltt1Cmix ttres.' Second. these 

mixtures should undergo l)reliniiilarv testing for tasic and acceptability. Third, 
mixtures selected for pilot testing shoulld be analyzed in the laboratory for their 
nutrient content bCfore pihIt tCstilri is hegunl.' 

Pilot Ie'sting of \Weaning Foods in the Field 
A food that is not consuilled has 110 nutritionlZ value. After a weaning food 

has been prOiotcd ttroughout iacoutntlV, it is too late to discover that the taste 
is Unacceptable; the fOld tIirnlS g!uLlniiy illtIe mouths of children; mothers find 
tfie preparation rtquireCCnts too ardLuous or time-consuinin:; or [he food as 
packaged beeoics rapidly infested with mold or weevils.A new weaning nixI Inust. therefore, undergo pilot tesiin representative 
households fkr: 

* tasle 

* palatability 

* ease of preparation 

* shelf-life 

* general popularity 

Laboratory, preliminary, and pilot tests may take a year or more. To assure 

Chapters IllandI\ provide tuidance on collecling inftornation relevant ttitis task and on 
forniulaiting wkeanintg lics. 
M sl wtirilion insitties and unitsitics with departntents specializing in ht. nl nutrition 
perform Icsls. toj cl,which has sptonsoreltlthis ntiat . t as itsmiixIures anal zedThe I itt\prep
hy Dr. Peter L. Pelleu. ttrofcssr of Nut rition. t)eparnmeni (if Food Science and Nutrition, 
tniversity of Massachusetts, Amherst. N A OlIx)3. 
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success, nutritional planners must ovwrcorme their eagerness to launch a project 
before all necessary preparations have been completed. 

Implementing tie Project 

Community particqpation Projecis that Ire iipIO 'don a comniuni ty seldom 
are successful initially and are even less likely o endiUre. lO obtain not merely 
the cooperation of a coniiility but its active whole-hearted participation, a. 
s'stematic and patient approach, first to its leaders and as rapidly as possible to 
the entire conniunity, is required. 'he project SLilol the'con tinuie to involve 
the colnlullit so that eetullYlie pjc.lect oeco' " Clf sustaining with only 
modest exleri :l support or ione at all. 

The projecl imust be full' ex)lained over alMd oveiCr until all UCSiiotIs haxe 
been ISwe1.r'd and clear pIotelilli lhle tecommu1­benefits to individuals and 
nity reco -n ized. These bei efiis iay lie ile primary objective (d'the prograi 
but there nmV also i)esecondairy benefits which make it more acceptabl-, 
Aiong the most pOp)ular will :Ilwavs be medical and denlal assistance beyond 
that already available. Where iis is impractical, other collateral bCnefits 
should be foil ld. For examlle)C, there ImlIy be acti it iesi for which thecOmlmnltlity 
is seeking aslsistance 0r olIhr felt IeCds thal Itleintervention pro*ect call help 
neet. Even the collection of inforiatii man he kell accepted if tlme partici­
paills ar' conhljiced that this Ill help them to get lol.re ,overniment help or 
better !,vcrnil, policies in the long Inll.I lOwever, such possibilities should 
lint he preseliled in nirealislic or oveply optimistic tCrnls. 

weaning practices 
people how to iuillrOduce lexk weatlitig practiccs aid diets. The most effective 
ehatige-age tis are coinm iinli\ residetiits, for example, heailth workers, 
agrculural extensiom workers, Or motlhcrs. Ton achieve a. )rojcect's goals, 
chnlgC-iCents uIst linall expec, to work for a long lime in the community. 

Introduction o.' liCne It is extlreniely inportanl to tra!:1 

Obstacles to change Because of space liilitalons, ti is chapter will only 
mention solle Of Ile major obstacles to lie adoption o'new weaning practices 
by lothers illdeveloping Coullties. The following cultural and niatural factors 
intpede changes in old habits: 

I.I/ItJl,.'., that i'lnrCe 'th till,I ,it'e/. ol imiv:ied nutrition.' Mothers 
illav not see a rilailislip belween improved healh lilsounlid nutritiont 
because of le hi:iincidence of diarrheal and other diseases in develop­
ing couniltries, allr;1 utable in part to a lack of personal hygiene and to 

This listhas tcciiil iI in iparl I ohscrvaidins I otircd "(ulituril Ihnflucnces andbi in 
Rciniforcemeni Stratcgi s" y ( i. ( itirc, 1.t(h itrie. I. t'rnandcz, ani IN I'sirera in IJeh'/iIjiil" 
17li'ra/ inctludts mire aiensic discussion ol faciurs I through 413 11182 i:n2-4-i.17. T'1his iruidc 

meniolled abow.anutof ier intiedimenis I field
success iiit experinicil in the Philippines. 
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poor enviroi nmental sanitationland conlalination of water supplies. 
ui'e
2. Delayv, itimlrortI'd ,'Initio, md ,,rowth. This fator coupled

with the first factor mentioned above, lav Cause llothers to feel that their 
efforts to Improve diet are not affectin., their children's growth or health.3. LAl:./faai'ms/ r/ 
 otlVrr/t that an,111-latcl(I,to im1proveI nutritioll. 

Nlothers may hclcc Itha.tlheredit and or illness, not nutritional 
deficencies. are11ccusin poor erowlh. 

4. L-,z/lict i*, z /'S. thatIlc/ SlI. ."lothcrs may believe chidren shoul 
nt bc fed while thcv are illor their Ceoncetlls co lcernitg the prevention
Of illness IllroMg- improved nuritionmaV he limited. 

So, I(/r/!
5. i' bo1n1,mIInct o'vi, itoln/ bt'/huo,:,. Wealling behav­
iors tliml tare detrinienlil iniav he rinlt cc,.lliY their cuilral ilportance,
for example: sexual idleitity is niculttrittcd bY differential weaiing prac­
ti es iII llt e Culhtures., 

6.Sp '/,o I//,ido t / It /i/t,W'liTor/oI1l]rl/PinoCv jihihirts. Superior 
aiuel utMh.C.of Priicct itililiCsl iMia Iollerscutise to resist clanges project 
lbcrlle,. i e 

Caveats for change Soitie alparentlyIharmiful or erroneous traditional beliefs 
111ma
have Ibenlicial llliCthiis. PostparluiM sexual abstinence. for example,
ntav mnstakcil\ be ihtighl nCCCsSlr\ t keep motlhers nlilk fresh: nevertheless,
refrainiimtefrnm seiuil rcltinI S isa failsa'e m1ethod oflbirth spaciig, hiciih May
contllbutet I lhch,)11 nItitnhir eiiMdil h o l I, child. The [ProteCt tea,. thCrefo.re, 
shouldcise x.uiii inrtrem hu
fit th',not interfere with the potentially 
positive e ffectsmitsuch irtlititiiil practices. 

Metnls of change 1Ii. ihI.t Clffect iv iMaIs of lchalige urt. strategies grounded
in a petplc's o)\wn nlotli,.s ivunl titiucs. ,,teover, educators accepted and
revered by ,ac.ult ui-C, such as a 11at1ivt healer or a medicine man. are more likely
to effect (or c,,ent ) bch;a\ ioral cha iilun outsiders. 

In Ciapter Ill, wC hIie itilicatICL those attitudes in ficdworkers that are 
the lost intiit tin,.o frur hong-terl projecl success. They open­include
vinlndedlicss. a spirit of ltiiilit, aiid an attitude of respect loward the coil­
niunitV. WC have ,lstIs-titd that \tilhult wartmth. se.sitivty, and coil)passioll

ficldwirkers w.,ill he flar Ies, likcl, to achieve the trust of Comnillnit' members,
 
to learn 
 \hit they iced ito kiw,frott the commulnlty. and to help bri rig about
 
changes ill \\Caluii
practices, and diets. 

Commutiity and institutional support for new weaning diets A i ,,.ect has tile 
greatest chance oMsuccess ifcoilnitunitv gr tl)s aIild social inslitttiotis promote 

to1 ;Id ti.J', Jll I IIll ittL ll c -1\,,aniiLtg h\ chtnllutltuiii palicril, rutiles, ('hapier t. 
See hapler I[m ;Ill example of such a lactic. 
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a new weaning diet. These groups may include health-care personnel, such as 
family planning and public health workers, agricultural workers, social and 
religious groups, and trade unions. Especially iinportaii in past projects have 
been local mothers' clubs. If there are none in an area. a project team can 
organize them. 

The role women can play as proimotiol ii .l SntsiS beL dcfinced on a 
case-by-case basis. Social sta s., qua lity Of dI ltllttl, and pro fessional 
educational staldards varv greatIly for women front one country to another. 
The following examples illustrate these considerations: 

" Most Moslem women in Arab countries htve low social Status relal ' to men 
and, therefore, arc severely limited in changing comnm nity practices except 
those that strictly involve onl' other \womn_'. IlowvCr. they' can adopl new 
practices in their own hoIlles. 

" Nurses in some regions, such as Latin Aicrica aid tropical Africa, are 
excellent promotional agents Ibccaus they are well trainCd and their statIs is 
high. 

Throughout the world, success fulirom ortional agents have included iradi­
tional birth attldants., family planning workers. villagc dispensary alttendantS, 
a.tnd COmutnilnity d2\'e] llltnl workers. 

'.+ ++ .+ + . + , .4+,!+ 

-7-

A SUCCFSSFUL PROMOTIONAL AGEINTr for a new weaning diet miay be. amtradi­
tional birtIh attendant. 
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Case Studies 
The following case studies illustrate the process of introducing new weaning 

diets. 

Nepal
 
Information on nutritional status were
There three principal sources of 

information concerning the nutritional status of weaning-age children in Nepal: 

I.Widespread observations of kwashiorkor suggested that other diseases 
related to malnutrition were probably also present throughout the country,although dlla concerning other diseases were not available. 

2. Data from two samplC surveys in tie mid-1970's using weight-for-age ineas­
urenents in preschool children indicated that the vast majority of children 
were malnoLurished. One ol these, a Stuily sponsored by the World Health 
Organization (WH(), reportod that of 1.04-1 children in 17 sites, 70% were 
malnourished.' Another Srtudy. cosponsored by the Nepalese government
and the Agency for International )evelopment (AID), foundI nearly the 
same level of Imalnulrilion using the Indian Academy of Pediatrics 
standards. 

3. 	 Collateral data from several sources showed high levels of diseases related 
to maluutrition oilier than kvashiorkor, illhiding nutritional anenia, 
goiter, and xeroI)hlhaliia. 

Donated food aid In the early 1970's the government and voluntary groups
promoted (list ribulion of donated foods, such as dried skim milk, corn-soy­
milk, and wheal-soy blend. 

In a district outside Kath mandu, the staff of a community health progran
distributed donated foods. The staff encountered problems oiten associated 
with food-distribution projects, including difficulties of Iransportation over 
rough terrain, spoilage, mothers' resentmiiient of food-distribution priorities,
and the lack of development anong the mothers of iniliative and self-reliance. 

The distribution of powdered milk was particularly problematic, since it was 
consuned by adults or sold for profit without aiding the children. In addition, 
some mothers terniinated breast-feeding earlier than was advisable because the 
powdered milk was available. 

Home-made weaning foods In response to the problems caused by donated 
foods, the health-progran staff decided to develop a home-made weaning food 
substitute for the donated foods. In the process, they carried out each of the five 

The Wl (stidy used I arvard Standards to designate chilren as i nouirished if Ihey were less 
Ihan 80'% of the standard weigh r for age. By the onez elassificalio,, chi (ren weighing tess than 
90% of their weight-for-atge are eonsidered ahnoristed , so 1n(hat even more than 70% of the 
children surveyed would fallinto this eategory, 
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steps outlined above, which are imperative for the success of home and com­
munity level projects. 

Analysis of food-use and weaning practices The staff made observations on 
cultural patterns and practices related to weaning, the most important of which 
were as follows: 

I. the work patterns of Nepalese families, including the practice of imposing 
greater work loads on women than men; 

2. the ritual weaning of five-to six-month-old infants with complemen­
tary foods; 

3. the low nutrient content of the complementary foods, which contained a 
bland rice porridge: 

4. traditional restrictions on foods thought to have a negative influence on a 
person's behavior. 
In 1973. the staff conducted a nutrition survey for a year in two villages in the 
district to identify foods tused in homes and to define infant-feeding practices. 
General findings were that breast-feCding continued for in appropriate period 
and complementary foods were introduced at appropriate times. These com­
plementary foods, however, contained insufficient calories, so that protein 
available in the diets Was being used to produce energy. 

The study also found that some valuMlC traditional foods were being replaced 
by less nutritious ones, such as polished rice, causing vitamin B deficiency 
diseases. Finally, the study reported that advertising campaigns were promoting 
the use of imported milk formt,las ald feeding bottles, result inlg in a rise in 
diarrhea. 

Food availability The survey revealed that during the greater part of the year 
most families had adeqluate food available, including cereal and legumes, 
which were grown at home or bought at affordable prices from local markets. 

The nutrition workers observed that older community residents prepared a 
popular snack by roasting cereals and legumes, grinding them into a powder, 
and mixing it with milk or water. The staff decided the mixture might be an 
excellent model for a weaning food. The community clearly accepted it. 
Further, its ingredients contained coiplemrientary proteins" and were roasted to 
destroy toxic components. Therefore, they evaluated the nutrient values of 
several combinations of these ingredien ts. using international food tables. 

Laboratory testing The mixtures having the highest nutritionzl values were 
sent for testing to the Food Research Laboratory in Kathmandu, the National 
Institute of Nutrition in lyderabad, India, and the Central Institute for Nutri­
tion and Food Research in the Netherlands. The labo:-atories confirmed the 
staff's computations. The weaning mixture providing the best protein and 

See Chapter IV. 
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calorie levels at a relatively low price was comp)sed of two parts roasted 
legume (preferably soybeans) and one part each of two cereals (often roasted
wheat and corn, with rice as a possible sulbstitute). One hundred grams of the
mixture would provide 350 to 375 calories at the cost of about US $.03 in 1982. 

Pilot testing The mio ture, called Super Fhour (Saurbuiatltm ]'lho), was intro­
duced on a pilot hasis usii,, an in geniotls method of substituting the mix for
powdered milk. The phase-over hegan with lettirig the donated Corn-Soy-Milk
supply run out. Mothers were t Id thal they could make a similar prod uct hy
roasting corn or wheat arid gr'tindilg itand Ihalt the clinic would add the nonfat 
dry milk to the fhlu-. lO receive the free nonfat dry-milk. a mother had to bring
600 g of flour to tie clinic. A nurseIhCn addtCed 2()) g of nonfat dry milk and
 
thoroughly mixed it
into the grain floutC. hllismixlUirc was asupply adequate for 
Mri'Week.
 
The nurse also oave carelful instructiong; to the mother concerning how to
 

prepare and give tile food as iporriTdlgc t her Voting child.
When the it01lfat dry milk Sul)plV ran onult,
mothers were taught to enrich their
homc-made floul with roasted Stybe)CaM flourt.The clinic staff told mothers this 
prouct was morC beneCicial ihan the Corn-Sov-Milk )r- the milk powder.
BecaLsC the sace imeLIrn )longcr having to distributc food, the clinic
w()rkcrs couldthcl dofolho1.-up bornelC visits to ensure that notlhers were 
properly preparing the Srwborl, Pit/o and fcedlnrc it to their childlren. 

Project implementation Based on tihe success of tIle pilot project, anumber of 
inlervenliuns were begu intii ry wit1 frofn (ihete eih 1nt support Nepalese 
governme, tithe [United Natiotns International Children's FInergency Relief
 
Ftlnld, andi other agcIICcs. Thcsc programs inlegraled the new ,veaning diet

with other nutrition and health activilies, such as growth muonitoring. Nutrition
 

catcalion pr'Ogralls r)1trnli cl(liihd-fccding'practices, basic health measures.
 
oral rehvdration therapy, in1riilnizations, child-spacing, and horre hygiene also
 
fostered use of tIle 
nCW diet ill conjunction with breast-feedine. 

The Ministry of Ilcalhh ill Nepal is now working toward an integrated program
of health arid nutrition ser\iccs and is Irraining priiary health workers to 
promote tile nie\%, \kearlirg diet. 

Evaluation A comiiprchenrsive tip-to-datc ev\allion ofthe Nepal project has 
not been carried Olt. IIOiwcVcr, in the districts where trained staff were used,
striking resulIts have been recordled: the imnber of' children inthe normal 
nutritional range has dlubled after three years, anid infant mortality rates have
decreased by more than half. Inareas where government edIecatiOnral posters
alone were used, progress has heen 1Iruch slower. The following assessment of
the program was made in' a l)78 study. Of the health facilities sturvved, 32% 
were giving denronstralionts of t liene\ diet, 22% of tihe households sampled 
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knew about the diet, and of these, 4% said they had used it. Evaluation data 
more recent than 1978 are not available, although several studies suggest that a 
snaller-than)-expected number of mothers are continuing to prepare the 
Surbottam Pitho. Seasonal food shortages. scarcity of resources, and limita­
tions on mothers' time have been viven as reasons for tIis finding. 

Thailand 

Nutritional status and diets In 1)76. a research team from the Institute of 
Nutrition at Miahidol Universit' in Bangkt k evaluated the nit ttional statusof a 
random sample of 202 preschnol children in a villaige in Northeast Thailand. 
Weight-for-age mileasuremnls indicated that more than half of these children 
were undernourished. By asking villagc mothers to recall theirchildren's diets 
over the last rwent\'-fottr ho urs, the research team discovered that the Childrens 
food contained ()l ()"o0" to of the Standard cnerzy requi remen t as estab­
lished by the Food and Aricuhtural ()rgaiization :A() and World Health 
()rganization in 1973. 0f the total Cneit.'V in these foods, 8()"oI ",was 
sJpplied 1w carbohydrates, 4" to k"',bf 12"'. Rice and8'"to by protlein. 
vegelables supplied about wtl-lhirds of the protcin. 'lhe research team Coll­
eluded that tile diet could be sutanlially iniproed 1w increasing the anl"tlt 
of fat and improving the quality of pro0tein. 

Weaning-food recipes [he fttiu of'seven supplemnentary 'food mixtures',ation 

was based oil the Thai S ,italda'd for Infanl F"oods.' " All Cotllalited a rice cereal 
base. Ou r combincd Ihe itthleIgtuncs Isoybeans, groundnUts, sesame, or[Isea 

lultngt. bhtanaS and ltrcc wiith fi1h nc1l ITlle II. 

Lahoratory testing The Insilute oflNutritiot at MNahittol intiversity and 
Ranlaiiibhdi IHospital Research (Ctttcr inBangkok tested the seven recipes. 
The nutrietll comlposiltin Of cch recipe' is shown in 'Table 2. and the amino 
acid scores flr Formlla I are prcsctLIed illlille 3. The food mixtures iprepared 
from these recipes ni e kept for six t ci t weeks wit i~oul evidence of 
spoilaio overgrowlh of microor.alisnis. 

Preparation o'i the formulas and pilot testing The Figure shows how tile 
k\kalling recipes containing rice, bCans, an1d g1touunulltis or seCSalme were 
prepared. IFilhcr electrical or nallalal grinllrS cal he usCL for grinding tile 
iiredients. Flcciricily and alt Clctlric grillder \were available in the village 

where the first pilot test was conductcd. After the itngrcdicnls had been ground.
,i1, ,iii rc:, v,crc iackl and sealed insmall plaslic bags it anotts of eiher 

100 i or 230(.. 'he irOUlld Mixture could be cooked h\ boiliig in three liies its 
V'lutime o w'te for 0 to I tlilnutes. 

,
Ac't l.'~rld,\ti I h tt a i ,,idaiid t t.,p i tin eIh han 2..' g per I)fr Infuanot Jimild not 
av;iliblo kkal (,iit midiatdo rit Ili caIiniilil-icid sir i he te,,s f the. and, htt stIl Itt Ihan 70",, 

FA() W II ) rCtrCllCe p'ilIIell. I.inkIeic aiciI i ilq mau
Jiitht he iotItess tan 3mX) per II aI)hlC kc.al 
anidCl, Ilk) hless It1irlllmir itirc i orpe'rI aiilaN hltkcal IMinistrs of tPublic Htealth.2 th,i 
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Table /Ingredients and Composition of Seven Thai Weaning Recipes 

Composition per 100 g 
Formula Ingredients energyprotein (g) fat (g) (kcal) 
I rice, soybeans, groundnuts (70-15-15)* 16.5 10.6II 437rice, soybeans, sesame (70-15-15) 14.8III 11.0 448rice, mung beans, groundnuts (60-15-20) 14.5 11.9IV 443rice, mung beans, sesame (60-20-15) 13.2 13.2V 451rice, fish meal, groundnuts (7t)-10-20) 18.5 11.8 454VI rice, fish meal, sesame (70-10-15) 17.2 10.4 444VIi rice, fish meal, oil (70-10- 8) 14.4 9.2 437 
*Numbers in parentheses indicate the proportion of the individual ingredients. 

Table 2Nutrient Content of Thai Weaning Recipes, Per 100 kcal
 
Formula 
 Protein (g) Fat (g) Linoleic acid (mg) 

1 3.77II 2.43 12163.30 2.46 1232III 3.34 2.69 134(1IV 2.92 2.22 1108
V 4.01 2.59VI I3()
3.87 2.34 1171VII 3.41 2.11 1054 

Table .JAmino-Acid Scores of Thai Weaning Recipe (Formula 1) 
Amino Acids (mg)

Protein Iso- ILeu- Iy-Ingredients Threo- Val­(g) leucine cine sine S-AA* arom AA** nine ine 
rice 170 g) 4.7 207 -107 178 181 398 104 286soybeans 15 g 1 5.7 28. -4N85 39N 102 50-1 240 299groundnuts (15 tl -1.3 99 188 104 71) 2M1 76 122 
total 
 14.7 5s) 1080 08)0 -113 1162 48) 717per g protein .10. I 73.5 -4h.3 28.1 79.0 32.6 48.1AA score It) 105 84 0** 132 82 96
 

*S-AA - sulfur-conlaining amino1 acids
 
*aron AA - aromatic ani no acids
 

'**AA score of Formula I is 80.
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Preliminary tests in six villages showed Formulas I-IV (Table I and Figure 1) 
were acceptable to mothers and well tolerated by weaning-age children. In two 
villages of Nong-Khai the nutritional status of the 202 infants and preschool 
children who were lested improved significantly. The proportion of children 
who were normal and healthy according to weight-for-age measurements 
increased from 45o to 79 within a period of I8 months. 

Project implementation After the pilot tests were completed, the World 
Bank provided support for the introduction of the weaning formulas in 90 
villages. The pilot program was co-directed hy tie Ministry of Health and the 

Ilgur' I 
Preparation of Thai weaning recipes 

Rice Beans Groundnuts 
0I 

Sesame 

roasted roasted roasted 
3-5min 5-10min 5-10 in 

weighed weighed weighed 

mied
 

ground 

4
 
Weighed for packing in plastic bags of either IOg or 200g 
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Institute of Nutrition at Mahidol University with support from the Department
of Agriculture and Education Extension.,'

In Bangkok the mission of the United States Agency for International Devel­opment later provided support to enable the Ministry of Health to extend theproject to an additional 12(X) villages over an 18 -month period, with another 600villages to be covered in the following year. The expanded projects followed theprinciple of community seIf-reliance and were carried out by villagers underthe supervision of local offices of health, agi cultural extension, commitydevehCopcniet, and deatclioln. The Royal Thai govern ment has also providedvillages wi th grants to be used as revolving funuds. Commodities and plastic bagsare purchased initially with the small grants, and the mone from the sale of lhemixes replenishes the funds. The extcnt to which this system will prove to be 
self-sustaining has vet lo be determined. 

For aproject to succCel, effective nutrition Cducation isessential. Educational
activities have received support from lrivate sources. 

Weaning-formula production and( distribution The Iml St distinctive featureof the pro icW was that nutrition c,opcratives were successfully organized byvillage leaders and Iocalhealth workers to prOL'ducce and distribte the mixes.Villagers were both ahlc and moltiv;atedIt) purepare, andmix, package theformuls themselves. In a typical village, fromwomen, Illee CVCI'V olle weeks 
three to seven villagers. men andt nd 

weanine fOIrmtLIs. The packets are either distriutedlfree to other mothers of'malnourished children 

once to (Wo to roast, grioa , package (lie 

or sold at a lv price. 'The prolect, therefore, has the 
p(telllial to gClerate inlComelC. 

Integration with other projects In most villages tlie intcrxvention has beenintegrated with rClaCd activities. including2 basic health services, growthIllolliloring ofvloung clilrh'Cll, ntlritiol educaltion, proUltill of hollllc g.llden­ing, family planing. atd e-nvirmmental sanitation. In Imost villages, lealthcooperatives were also established to providc essential medicines at lowmandlto initiate prventixe measures. 
cost 

IIIstnie, agricultural cooperatives have 
also bCen established. 

The extent tlowhich aclivitics such as basic health services, growth motnimoring,
and Intrition Clucatilo have tCuallv bCCn inCgrated varies considerabl.
AlthouIgh it was ot-iginll V planned that rax ingredients wold be growrn locally

for the preparation of the complementary foods, in practice raw ingredients
have usually beenlpurchased. Buing ingredietnts appears to he a mrre practical
solution where these raw malcrials are available. 

Evaluation No formal evautatlion has as yet been con(ducted. lowever, two 

Set: (hapter X tar a dtiscu ,Sion oft jinticl lfort, h eecn g,'t-rnmel andiprivai age.ntics 
aid uiversiiics. 
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years of field experience seems to indicate the fish meal mixes were used less 
than the other weaning mixes because fish is not so widely available as legunes. 
One of the factors that will determine the project's success is whether the 
revolving fund system continues to work so that village cooperatives remain self-
Sustaining and rClativcly independent of larger economic forces. 

The initiatives of villages not in tile program to establish their own coopera­
tives is most encouraging. 

Indonesia 
Ill978 a study issued by a reported that one-third of9 private foundation 

preschool children (ablout 22 million children) suffered malnutrition. About 
600,000 of these were severely mall was fou nd to benoIished. Anemia also 

widespread anong women of child-bearing age.
 

Food-use and availability studies lb obtahin informat ion on od use nd 
availabilily, interviews were held with key informants, such as village leaders, 
village health workers, and older nothers. Baseline stuidies sho\cd that aLdClUate 
food was a'ailable, but thllit was inadequately used. Other findings were as 
follows: 

1.The fahllers and adlull males recived tile Iltrgest lortions of the daily 
neals: 

2. Children recciv'ed reasonably adequate meals one to three times a day; 

3. 	 Traditional customs prolihited the lse of fish products by wolen and 
children, although fish was widel availlble: 

4. 	Locally producedIfoods of high nutritional Content inlcluLe cereals (rice 
'and ma1.ie), legumes Iprilcipally soyheans), papava., carrots, potatoes. 
yellow squash., Mid a ilnmlber Of gr'enC leify vegtble-Ns, andleggs: 

5. Animal milk was not widel\ tused, bul soy products were avalilable, iel ud­
ing so a milk and tahiu. 

Nature of the project From I974 to 1977, the Indonesiai Fimily Nutrition 
Prograim fostered training the mother herself to fill the role of principal change 
agent instead of the healthworker or clinic persollnel. The proJect team orga­
nized andtaiined volutCer m1lothels to prlOltC both the uise of existing fooLs to 
make nu1tritious \eaning formulasllnl;dalso regular growth monitoring of chil­
dren's weiAght-fOr-aeC. 

Weighing scales At first, iminported scales were used illIiidonesia for growth 
monit oring in weaning-food projects. They were difficult for villagers to read 
and repair. Later, local market scaes were used successfully because they are 
found ilmost villa'ges and their owners were usually willing to weigh the 
children. Now, locally prodtced, inexpensive balance scales are used and 
reported to be adeqtnle. 
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Interagency cooperation The Ministry of Health, the Ministry of Agricul­
ture, and the Ministry of Religion have all participated in the weaning-food
interventions in Indonesia. These agencies have formed institutional linkages
throughout the country, hut this network has suffered from the weakness of 
conflicting adininistrative orders, particularly concerning nufrition education
and growth monitoring techniques. 

Evaluation The Indonesian program is nearly ten years old and has not yetbeen formally Cvaluatcd on a natiomal scale. Day-to-day monitoring of area
project activities, however. has h,:cn well maintained wilh volunteer village
workers recording the nitim hCr of weaning-age children, the numher weighed,
an(l the number who have gained weight over the previous month. 

lPhoto by Miriam Krantz)IN GENERAL, PROCESS:D WEANjCJG FOODS should he used as complements to
breast-feeding, not as replacements for it. 
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Chapter VII*
 

Processed and Packaged Weaning Foods: 
Development, Manufacture, and Marketing 

Introduction 
The idea of developing local low-cost processed foods, rich in protein and 

energy and suitable for feeding to young children and other vulnerable groups, 
arose in the early 1950's.' Grains, legumes, and oilseed meals produced within 
a given country could be formulated into nutritious mixtures and distributed 
through commercial channels. The idea was that availability on the commller­
cial market should have the advantages of greater outreach to populations in 
need than would availability through food distribution programs. Children 
between the ages of six nonths and two years of age and pregnant and lactating 
mothers would be the principal targets. Low-cost commercial foods based on 
nonanimal ingredients would also be more accessible to consumers with little 
purclasing power than relatively expensive products containing milk. 

Processed weaning foods are also alternativcs to home- and village-prepared 
products. Although both are typically made from raw materials grown within a 
country, packaged foods save a mother tine and labor. On the other hand, 
packaged weaning foods are more expensive and, unlike home- and village­
prepared foods, require subsidizing if they are to reach those unable to afford 
them at commercial market prices. When affordhble, these products are par­
ticularly useful to urban mothers who must work outside the home.' 

Additional advantages of a processed weaning-food project are that it can 

* The primary conIribltors t th;s chapter were Ricardo Brcssani,Jud Ilarper,and Bo Wickstrdm. 

As is discussed in Chapter IV. con lhtnt t',]6ods are those used in addition to breast milk. 
Foods used as replacements for breast milk are not recoinmCtIledi unless a mother cannot feed 
her baby adequately with her own milk, for example, hecause she works outside the home, or 
her own milk supply is inadequate, or her baby's abilityto stickle is conpromised by illness. 

' See Chapters X and VI for more extensive comparisons of the major weaning-food strategies. 
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serve as a stimulus for local agriculture and the domestic food-processing
industry, as a nutritional model for other processed foods, and as an educalional 
vehicle when flods are appropriately promoted and packaged. 

International Experience 
In the 1960's a nuLbCr of processed weaning-food projects were begun in

Latin America, Africa, the Middle East, and Asia. Some were sponsored by
governmients and the I Jir red Nations: others were organized b v food industries. 
Only a few of these prolects achieved a significant sales volumle measuired
against their market potenlal. These experiences indicate that careful project
planning and implementatioil are required for success.' 

Anriom the surviving projec:s are: Ilcaparia in G iaterirala, Cololbiharinia 
and l)uryca in Colomhia, Suiperalmnin C in Alg1er-ia and Fgypl, Faffa in Elhiopia,
and l'rontiro in South Africa. Recerntl,, projects such as ll riposha in Sri 
Lanka and Cerex in G(uyana. usin. low-cost extrusion for the local iprodulction
of' lutritious 'ools, have been successtftl (Table I). 

The Twivo Principal Types of Processed Foods 
There are IWo Imajor varieiies of industrially prluced weaning foods: tradi­

liollal 10( or sll)l;',mented to improve their nutrilional content,
0ds, enrichdct 


and specially developed 
 new l'oods of' high nulrilional quality. "lb develop
SUl)plenilllCLtd I)roducts, a couIltrylllmust allca(I havC anl o1L,oing food manu­
flaClturing indstiry. Foods lC sClCctcd for frt'if'icalioll aild specific nutrients
added during rmanufacturc. This allernaive may e less CX)Clsivc than produc­
ing a new wealling fool, which requires either modifVirig or devcloping an 
industry capable of' processing lnds of cereals and protein--ich ingredients 
into hualn food. 

For readers already flriiilar with the various 'ood l-rocessin otllions, criteria 
useful inrselecting aroilmg various processing systems are prescrinted in Tahle 2.
These criteria includlc Capital aind operating costs, tinC ard cost for riiaiinte­
nance : aid energy, skill, and salitation rCluirmnnts. For reades who desire
background il'orniation and a gencral orientation. the folowini sections
 
contain guidelinceS for food forflicatiori alld discuisiSn of somet1 
 1'thC consider­
ations involved in plaininig a commercial weaning-lood projecl, inclUdin:
 
setting goals, selecting and refining iprdtuct 
coiict)S. selecting and testing

ingredients, product lesting, processing allernai'es, and markeling.
 

Llizabcih Orr ol tic 'tropicuil tProducts tn iilrcin Londo n a1 i;til, iade c\tihlilormi fpr Nctinm-richllt ILi,: I/hu ' mir j , I uif I'/V((j,h-u.,(/% 1I/itt I t1'I uf ,Alahniiiu ...in -I,ul/.',io/ I:N;l)1rh'intt' I 19721 Ilt/"]it ("+iutjin/i Xb-iv l ,I' rj hitt,, .1ti AthI'/' i MAl tihiiitn 

(1970). Both reporns are nailahl ft mn the lopical t troducls Ihstituc, 127 Cerkcmcll Road. 
London tRCIR 51)tM, h'ingland. 
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Tab/c I 
Some Information on Selected Processed Weaning-Foods 

Ye2rs 

Product Ingredient 
Processing 
Method 

Product 
Form 

Marketing 
Method Packaging 

size of 
Package 

on 
Market 

Incaparina 
(Guatemala) 

Processed corn and 
cotton seed flour, 

Mixing of 
ingredients 

Mixed 
Processed 

Free and 
(;o~ernment 

Paper 

Plastic 
460 g 

75 g 
22 

vitamins and minerals 

Maisoy Corn Extrusion Flour Free and Plastic 7 
lBolivia) Whole Soy Flakes Government Box 

Bienestarina* Rice Eitrusion Flour Government Plastic kg 10* 
(Colombiai Soy 

Milk 

Chicolac Rice Spray drying Flour Frec Plastic 500 g 1 
(Boli'.ia) Milk 

Torti-Rice Lime-treated corn Mixing Flour Free Plastic 7 
(Costa Rica) So. 

Thriposha Corn Low-cost Flour Free and Plastic 454 g 6 
(Sri Lanka) Whole Soy Extrusion Commercial 

Sales 
Cerex 
tGuyana) 

Corn grits 
Rice 

Low-cost 
Extrusion 

Flour Free and 
Commercial 

Plastic 454 g 3 

Soyflour Sales 
Oil 
Nonfat dry milk 

*Biencstarina is no longer on the market. 



Table 2 
Comparison of Alternative
 

Processes for Weaning-Food Production
 

Production Capital
 
Capability (ost/Nl'r, Operating 'iype of


Process Range NIThr $ . 10-' 2
Cost $/MTi " Food Product 

Extrusion 

I. Low Cost 0.5 - 1.0 2(X) - 250 125- 200 Precooked, coarsely 

ground flour for preparing 
gruels bIy adding\water 

2. Other 2.0 - 4.01 250- 4(X) I(X - 200 Precooked, coarsely 

ground flour for preparing 
gruels by additng water 

Roller-Drum Drying 0.3 - 1.0 4(X) • 5(X) 3(X) - 5(X) Precooked, instant soluble 

flakes for gruel or liquid
 
supplement
 

Spray Drying (.3 - 1.0 4(X)-
 5(X) 3(X) 5O0 Precooked itstant soluble 

powder for prep:aration
 
Of liquid suppletment
 

B~aking 0.5 - 4.0 150.- 250 2(X) - 3(X) 
 Cookies, crackers. artd 
biscuits. Product can he 
hroken antdIn ised with 
waler or tmilk to make 
a grtmel 

Liqtnid Processing 1.0 - 4.0 80- 150 250150- Liquid beverage in either 
Iwet product) diluted or concentrated 

form 
Milling 1.5 - 5.1 75- 125 50- 125 Raw, ground meal that 

may be fortificd. Prepara­
lion requires cooking with 
boiling water. 

'Incldes equipment, installation, and building. 
:Includes labor, depreciation, energy, and utilities. 
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Type of 
Package 

7Tble 2 (Continued) 
Comparison of Alternative 

Processes for Weaning-Food Production 

Max. % Mai ,- Proces- Skill" 
of Local tenat, sing Mois- Require-
Equip.' "lime,Cost' Energy" ture ments 

Sanita­
tion Require­
ments Stability 

poly, 

paper hag 

70; MM NI 8 L L H 

poly 
paper hag 

50. M/L NI 20 -30% M M H 

poly 

paper hag 
-0' M/H H 70-90%," H H H 

poly. paper 

hag, can 

40% M/L H 70-90% H H H 

paper 
hag box 

30% L/M Hl 25 - 35% M M H 

pper carton. O% M/li M 80- 90% H H MM* 

Call. bottle 

poly 9)fl"; L/L L < 15% L L L 
paper hag 

'Maxirnunm percentage of required equipment that may be purchased from local manufacturers. 
'Waintenancc time: L 10" of time NI 20''. of time II 30". of time 
Naintenance cost: L $2 NIT NI $'2-3 NIT it NIT 

'Processit ellenr!yused. 
"Level of oJR;alor skill required: [. iunskilled ,.tlt mechanical ability: Ilmechanic: 
I ttachinlist. 
Indicates the Jewl to hikh t,.t% ,sanitatiollpro.eedutres are required: L none; NI some; 
II ltgh. 

"Stability it package *lecomcslo\k once package is opened). 
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Fortification of Traditional Foods
 
Food fortification is the addiion of nutrients to a food. In most cases, 
the 

nutrients added should not affect how the food is prepared or used or how it 
tastes or smells. An example of fortification is the addition of soybean protein to 
corn for tortillas. AsThhle 3 illustrates, protein supplemen is arc typically added 
in very small quanities. 

The choice of a traditional food to fortify must be made carefully: one 
criterion is that the food be an important part of the diel. Another is that the 
foLIod must already be1Spr1oduucd at a ceiaral location or locations. 

(;uidClinCs for fortificationl that assure nt1ritional quality, acceptability, and 
COllStller access ;lre: 

Qual11, 
* Nutrients shilild hC added in pr)pOrtiions that inlprove the nutritional quality 

of the wl1h dict. 
* New ingredients should not interf'erC with Cfficienl utiliziation of other nutri­

euts in ithe diet. 
" The effect of tradilional 'o(d-preparation nmethods oin the biological ultiliza­

tion of' the added nuitrients lust e considered. 
doubt,* In case )if tie nutritional value of the fortified food can he assessed 

with cheinical and hiological assas. 

A cc'puhi/ivt 
o 'I le alded in red, its should nIt chlminc tile flavor, texttire, color or 

7ahh,.J
 

Minimum Amounts of Various Protein Siplieiets That Will
 
Improve lhe Nutritional Quality of Cereal Grains and Starchy Foods
 

Creal iiinium prl)rlionsl i oi in ,Ulptcicnts i" o i(iiixlii.i
giaiinsand
 

1,1 jll 1),'1i)
hi wtich'ti t S,\ S(N Cotll ill Si ns e, N i',x tl,ltlti,c'cd
 

is addthed gg Meticin FishIrt ++iin ftlur Yeast hemis Milkflur 


I",I I,,! I ,,I I I!) CI, 1I',I I"; ', Ii I%
 

( rn .3 -1 -1 3 5 8 tM 3 2t0 l1t 

Sirghtum 
- - -

Ri,: - 86 12 At 1 12 
Whole wil4at 4- 6 I 4 6 

Wheat Htour 0 10 12 ­6 t 
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Table 4 
Mixture by Weight of Two Ingredients for Weaning Foods
 

That Give Maximum Improvement inProtein Quality
 

Rice/Beans 4(/0 Maize; Milk 50/50 

Oats/Beans 60/40 Opaque-2 CurnMilk 65/35 
Wheat/Beans 50/50 Corti Soybean 70/30 

Wheat Gluten Beans M O'4() Corn('Collonseed 56/38 

Bread, Beans (0/4(0 Soellt; leans -0/(0 
IgPqBealls 50/50 Sesanme, Yeast N0/120 

Sesanle/Peas 401,6) (olloilseed Yeast W0/140 

method of preparation in an unacceptable way. This gencral guideline 
should not be interpreted to m1ea1n that change is necessarily had. There aire 
numerous examples of f ods Wilh foreign flavors that became popular for 
this very reason. 

A cce'ss 
* The cost of the supplemenllCd prod uct n usI be sililar to thal of the 

traditional product. 

)evelopment of New Weaning Foods 
The principles for flrmulal ing new induistrially pro:essed weaning foods are 

tile salle as for those illade ill the hloe. 'lThe basic ones are to provide (I) 
llergy densily. (2) good LIal ity dietary protein from the complementary effect 

of comlbitiing two or olllre lower qualiLty soLulrces alible 4), and (3) appropriate 
vitamins and miinerals. 

Weaning-Food Specifications 
PAG (iuideline No. 1) is the best recognized standaIrd for tie composition of 

commercial weaning foods:. Nevertheless, their protein contents are quite 

Chapter IV an Alpendi 2 contain discussions of this lopic. F ncrg. density can he provided hy
falts, oils. and surars and can le increased by using m11alled 1,rains. Thtprotein sil-ce.,il ll frt ml platts ,1cereal grain appropriale ntixing of.ttll'<r oid[o~cd -c npo ieal 

[te atlinol acids ill [te plopolrlionS ceSs r oIlrthe slilCsis oif hln nallnbody poteill. Vitamllill 
aid tintral orlification should be based ol th nectds of Inc targetl pp)ulation. It lgypt, for 
example., a large ,rcetageL of preschool children are anemic. Iron kouldt, ilterefore, be an 
important inneeicun ill scaning fods for Ihgptian clhildren. 
Protein-Caloric Adsisoi ( roip of tihe UniJted Natiotts Syslte, "PA( Guideline No. 10. 
Marketing (if Iriin-Itich IchFoods iln t)evcl pi ng (n4ulltries," itt PAG ,,ndumC(_ompe 14/10:G, 
NY: John Wiley & Sois. 1975, pp. 405-5I)). 
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variable, ranging from 16' to 28". As a general rule. when protein concentra­
tion is lower, it .should be of hiigher quality. Nutrient density is an important
consideration for weaning toods because tIle ai.oUlll f"food d.!l infant can 
consume al oIe feeding is limited IWhis sIMa1 l stomach. 

Table 5 contains tvpical specificalions for nutrient content and qtality and 
bacteriolooical quality. In addition, phvsical characteristics, such as consisten­
cy, dispersion properties, flavor. text ure. ard the infant's ability to swallow,
should he considered. An ideal product would not require refrigeration or 
special Stort;Wc arid would be easy to plreMre as ai gruel. 

Planning a Commercial Weaning-Food Project 
Careful planning can prevctt problems in carrving out atproject. At the 

otset of 1 prOlctl, goals, plas. budgc, .and i system for monitoring and 
ev.laliton should be dtfrmined. 

Objectives
 
To set ,,ooals for 
 t pro ct poT hulit.ions Or 1"coL i'ullties most in need of 

im1pro'Ved weaning 1't'ds shoutld he idcntifietl. Con1sul er needs shoulI be 
determined it tIle OtUsct. If iherCe arc several l)tteniial consuner groups with 
different needs. appIropriale l)rOltCItvriations should be devCoped. Expectla-

Specificaltions for High-Quality Weaning Foods
 
'lest 
 Minimum Maximum 

I. 	 Bulk Density. cc 0.55 0.75 

2. 	 Proxi;atc an lsis:
 
Motti' urc, 
 - IO.0 
Protein iN 6.251, 16.7 ­

6.0 -
F2ibcr, U - 2.0 

3. 	 U'ncrgy, Kcal 1(0Hg 375 ­
4. 	 Total hacteriau g' - 50,(XX 

5. Afhaoxin pph 
 - 20 
0. 	 I';it l si+C ishiittiMou:
 

Pa;uss'- t J.S. No. 6 screen 
 9', -
U Pass - I :.S. No. 30 screen -9 2% 
U Pass - ( ;.S. No. 00 screcn - 60% 

7. 	Sensor\ tl-opcrtics: normllltl color, arom1a. flavor and lexture 

'No salmtnellu. L' col, or coagulasc-positsive Saphylococci should be present. 
21 Pass refers (it the particle size fihe substance in terms of iis lendeney to pastt rough 
screens with grids of stantlatrd size. 
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tions for sales and sales growth, market share (ifapplicableL return on invest­
ment, net income, and cash flow should also be delineated. Overall, the aims 
must be flexible so that they can be continually reassessed and revised as 
necO,*saIry. 

Goals can be stated either in general or quantitative terms. The following are 
examples of general objectives. which can be translated into specific measur­
able terms: 

I. Improving diets and nutritional ;;a ius of groups with grealest needs 
2. Increasing nutritional awareness and inm provilg dietary habits 
3.Stimulating growth of new crops
 
4. Serv ing as irole model for the food industry in lerns of food production, 

coniposition, packaging, and labeling. 
A statementiof projecl goals is not only important for planning but also for 
evali.llon." 

Planning 
It is essential to have a formal written business plan for I proposed projecl, 

even though tie processed and packaged foods project may not bieicomnler­
cial venture. This plan sets objectives: defines target consumers: assesses 
COiii)etition in the broad sCSC of atie rMIi\e fCeding practices as well as 
products: and outlines marketing strateey. distribution, sales, and pricing 
policy. It is tempting to shorien ior omi this sip, but a tltouhitful realistic 
businCss pkil is CssCiial for IhC succCss aild lonCevitV of the ven lre. The 
strateCy should be flexiblC so it cil be reinCd ISthe prject is actually 
inplenicietd. 

Budlgeting 
Resources a tl exPCiidiltres for theC Ji plos)ed plan ImuLt bie eStll iled Oilan 

aUllltl;KIbasis, takin, into accottil inflaion and possible changes in expenses 
over lime. 

Evaluation 
A monitorii evaltiain ii Ieontoing I lieatid uat sstem shlIld tIirotltut 

project to assess whlether goals fir sal., profits. aind consumter itlic are 
being achieved. In lddition, evflillion of whliether existilng nutitrilion problems 
are heitig ameliorated should be ongoiing. 

Preliminary Studies 
Tile nationil Setting of a irOCessCd weaning-o'0od project should be appraised 

to determine if the project iscotnpat ilble wit htlie conntry's devel)pment goals.' 

See (hapter IX aidt Alppe ndix .1. 

See (hapter IX tIfr a discussion of a projel-molitoring antd evaluation svsleni. 

See Ch.pter X for guitetiihcs for evaluaiing the relative strei.gihs and wiknesses of several 
weaning-food strategies. 
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A comprehensive feasibility study to evaluate nutrition, marketing, and 
engineering problems is generally required.

Figure 1 illustrates the steps necessary to undertake a project successfully
and shows the interrelationships between these activities. 

Marketing and feasibility studies Managemnent consultants should be engaged
to analyze the market and compet ition and to perform a feasibility study, which 
will realisticallv estimate product demand, pricing, capital costs, and other 

I+i,*n, I 
Preliminary study steps for planning production of processed weaning foods

L rDevelop 1interest in centrally 

rocessed weaning-food project 

Obtain technical assistance as required
I for feasibity study. 
[nutriton/ouoc science, engineering, marketing9 

Preliminary dlesigrn (project) specifications 
Raw materials . Services (electricity, 
Type of product sewer, gas.
Product requirements transportation) 
Location (tentative) . Distribution 

Marketi g study Feasibity study 

"Product derrand -Capital cost eshmaes
 
" Pricing

" Purchase committments (new or exisng plant). Working capital estimate 

estimate 
cost 

Processing' 

Develop project budget 
and time table 

Obtain funding Outline personnel needs
 
" Loans (development banks, 
 and determine availability

local banks, others) - Project manager" Government - Technical (engineer. food science)" Private . Marketing
 
" Foreign assistance
 

Project Decision
 
GO - NO GO
 

126 



factors (Figure I). Such information is critical for project success because it is 
used to estimate the amount of capital that must be raised. A project will fail if 
capital is insufficient to sustailn it.On the other hand, it may never be initiated if 
capital estimates are excessive. 

Funding Sources of funds should be carefully examined. Bank and gov­
ernnicnt loans, private Voluntary agencies. and foreign assistance (Figure I) are 
conventional sources. More innovative financing could involve utilizing resources 
of the recipients themscles. Such self-sustai ned financing has the advantage of 
involving participants in a meaningful way. 

Staffing ManpowIer nceds should be estimated, and key personnel lined up 
and ready for hiring even belore ihe l)ltject is financed. 

Product Selection and Development 
Product Ideas 

Tintative oroduct ideas or prOldct concepts are developed inl the planning 
stage of a plioject. )evelopment of a I rod1t ct)ncpt entails describing the 
nutritional anld sensory qualiliC:; of a prm-dUCt anl then dcfining its uses, its 
target grouts), and the rCluirCntrlts for its preparation in the homte. It is 
generally hCliCvCd that produc ideas must be based on consumers' existing 
food habits and values. I Ia lowver.conveniencenew foods have becole 
popular that were not similar to prodtStt traditionally used in a given country, 
for example, pasta in Gunatemala. Mo, rs may be especially willing to try new 
convenience fols. 

Product Candidates 
Data onl purchasing practices inlist be gathered to prOVide a basis for pricing 

policy. Niodificat ions of fprOdUCts successful in other countries could be con­
sidered. A variety of product possibilities should be drawn Ilp because only a 
few ideas will be marketable and not all marketable fprotlucts will be successful. 

Dietary surveys can be used for tihe )Lrpose of gathering information con­
cerning ho me food preparation and Consumption practices. These data will 
provide a basis for understandi.ng the role itthe diet of acceptable foods and 
what flavors and consistencies would probably be desirable in new weaning 
foods. Invironmcntal factor'S, Such aS wter Supply and honle-cooking utensils, 
will also play a part in determining the characteristics necessary for a new 
weaning-food product." 

Raw Ingredients for the Product 
Potential raw ingredient sources, standards Of consistency, and supply factors 

must be considered in the process of selecting a product. 
Sources There are three kinds of food ingredieiits suitable for formulating 

See Chapter I1. 
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processed foods of high nutritionil quality: indigenous agricultural products,
by-products of agroindustrial processes, and new food sources. 

lndk,'nowuls agriicultural rdducts Food consumllption sL rveys can identify a
country's main agricultural products so that potential ingredients can be selected.ImportCd ingredients are generally more cosily than locally grown foods because
of transportation, handling, distlriltion, aMd customs expenses. The use oflocal products is also Iore desirable because they stimulate t- local ecollonly
and are more unifMrmly available. Typically in deviopirig coulries, the largest
part of the diet oflthe poorest segnient of lie population consists of one cereal
grain. Legumes are a much smaller part; they are more cost ly and are not so 
widely .%1;iablc as cereal grains.


IlII Idilioil to the most commoll 
 ccreal grains, Others can be considered as
WCeiii ifg-tood iligrCdiCtlS. The Choice depends upoLi the availability, cost, andfeasibility 0f lproducing a.grain over the long rtil within a couilltry itself. Usingcereal-grain alternatives to those plriediced iII the largest quantities in a countrv
has the ad'aUtagC Ot increasinig a peolI's total tood base. Other ingredient
cardidates are prOducts Of lliml Ori t. such as dried skim milk and even 
eggs, althoutgh these are usuall Itoo cOStl[\I. Vegetable sourIICes oilIer than cereal 
grains include planta ns, ba allas, and ptltoes. 

/ 1-l'odlc/ 'r.,, O/ aI IlI /l''I.'(II' . ' , The iiost important agricultural
by-prodlucts for weaiing" food11-Csarc oilseed Ireals, \which are g+tl sources of 
prolein w\'hen prOmperly irOcessedL. 

]3y-protlucts alsoS come frtlire cereal grain iinduslrV of these, rice Midwheat geri or lower grade mill fractions are especially attractive if handled ini a
sanitary mlliller. Such lw-produicls canl he good andsources of'vitamins, Oil, 

protein, and ill gencral are 
low in cost. 

iNw oiuod.slocv.% Srille iciries nvarielv l r iw in'gredient SOlrces could easily

be tprodhiced loically, but myiv be undependable at 
 the outset crf air intervention
for am, of'several reasons. A country may not lie familiar wilh the cultivaliol ofpotential raw ingredicnis, or it may nt have knowledge of how to use them in
weaning preparatiols or sufficient demand for then. Examples Of such foo)L
ingredients include conceitrations and isolates from leguies aid oilseeds,
corn-bascd sweccteners. and starch from root crops. If new weCaring-, d products
can create a stable market, they can serve as catalysis for the cxpanded 
prodrIctiol of LtrcOlv\'eirtitOull protein sources.

Standards For each raw ingredient to le used iii a coinjercial weaning food,
tle soirce oftlhe milaerial aid the technique for processing iltist le specified.
Stnlidards of identity inust also be established to assure tle iigredient's quality,
consistency, and Suitaiility hunnifor food. Standards of identitv include
chemical analysis, nutritional value, physical properties (size, eolor), func­
6ional properties, and organoleptic (taste ind smell) characteristics. Quality 
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control measures should be established before raw ingredients are used in 
manufacturing to assure that the ingredients meet the standards of identity. 

Supply To assure a consistent and sale supply of raw ingredients for weaning 
foods, two factors other than aigricul1ural prodtCtion within a co LIntry itself are 
essential. One is storage facilities for agricultural prodluctS, which protect them 
from insects and molds. Fr example, in humid tropical regions, inadequate 
storage of'beans causes losses illtile number that are usable, a reduction in 
nutritional quality, and detrimental changes in taste, smell, and cooking 
characteristics. 

The second critical factor in achieving an adCuate supply of raw ingredients 
is a country's own capacity to produce uncontaminated by-products from 
cereal-grain milling, such as broken rice, rice polishings, and wheat and corn 
germn. 
The protein source in most w\eaninel foods IS the l-lroduct of oilseed 

processing, tlC primary objective of which is to produce oil. The processing 
facilily, therefore, m\ay pay little illtllion to tihe lutrilional, organoleptic, or 
IacleIriolog ical quality of tlhe prteillmeal Ilat remains after the oil has been 
CxtrIctcl. Fven if a pmOC'sSing lfacility has the capacity to produce defatted 
protein flour'' of a quality acceptable for human food, i!may be economically 
unfeasible. For example. it may he difficult to achieve the strict control of the 
processilg conditios fItr cottonlSC d flour necessary to Imce quality specifica­
lions. If oilseed meals are to he lised IssOIICCS for- weainlllg-food ingredients, 
tlhe projcct must make certain lhat a continuous and wholesome supply will be 
availahle. 

Product TIesting 

"estine inv'olves chemical anal'ses of aminlo-acid contcnt, biological evalua­
lion in experint.nal aninials, evalualion of' storage stability, lolerance tests, 
and acceplablility trials. In addition, the capacity of the food to supplement 
deficiencies in the diet as a whole should be evaluated. "Ilslinm of ingredients thai 
are not ustall' used in weani foods is particularly imortant. 

Chlmical com0po)sition [he numbllr Of riaw food ingredienmts that have been 
used in \'Caitllng foods iSrClatix ly small. The cereal grains used are corn, rice, 
wheat, and sotrghum1. '[he legumnes are soybeans, common beans, field beans, 
chickpca. and pigeon p 'm. ()ilseeds include peanuts, cottonseed, and sesame. 
Starch-rich foods arc cassava\'varI s.,,tOatot, plantain, and banana. Nutritional 
data On these foods can bhefound in standard s lrc.-s such as the UniteL! StiteS 
l)eparteint of' Agriculture ItJ.I)A lHandbook No. 8" and the l-0od an1d 
A.ricultural ()roani'atio I:.( )) I landbook'2. 

.
S".CC IV, .
('halltcrl.1hlu 


IIt.K. Wa I(l iut,\.%1. MtcrriII, I 'SI)., II, nd!,,, ,\' . ( mIi ttolitl I imtI.%WastIIing It)n, t)C:
US 1 .903,t 

NuilltionlSI, 's 'p. 21, .4lm 'nt(l . Rome, ;AO, 1t)70.1W"10 zu Aci d (,At-/(/Cone t' tal': 
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For each food ingredient the amounts of moisture, protein, ash, crude fiber,fat, carbohydrate, energy, vitamins, and minerals should be calculated to 
assure that products meet the desired specifications. 

Nateral toxins and antinutritional fUetors in foods Many potential weaning­
food ingredients contain physiologically undesirable factors that can be
destroyed, inactivated, or reduced to acceptable levels by appropriate processing.
Table 6 indicates some deleterious substances in some principal ingredients of
weaning foods and shows how they can be inactivated or partially removed. 

Protein quality: Amino-acid content Amino-acid analysis of potential
weaning-foods flovides inlorimation about piotein qualitV that is used to calcu­

'late the ailino-acid score.' 'hltble 7 gives some inlfrnation on the limiting
amino acids of various weaig-food ingre dienths.' 

Biological quality: l)igestibility and toxicity Aninial assays may be needed
ol product candidates loassess )I-hIl dihCstibilitV and otier indic-es of proteinf-n 

quality. Corrcclions for protcill Lluality 
are baseCL Oil [t liino-acid score andligCsiibiliy.I If' ovl piolei ri Solrces are being considered, experimental
studies inaV be n_csaIry eal uate long-term CffecIs. ' The biological e\alla­
tion should al.so includic siutlies of the value of the food to make up for 
deficiencies in the dlet as a wholt.
 

Storage stability lcCatus Ire rehucrt;ih Ib
a 10og iite'rval I)etween production,
distribution1, andIL cons1umSptiOn of alitl'alctiljrd goods, stor-age stability is
essential. IIigh relative iunIiidila;ltl higLi tIiperarlLIIes CallCause product
deterioration. storaLc stabilitv tests for caking, the development ol'off-flavors. 
insect contaminalion, mldsl., toxic suchaii sulbstances as aflatoxins, are 
mandatory. 

Antioxidants can b addCd 1t commnrercial l)rodtcts to lengthen thei- shelf
life. StOlaee St tidies will dCterm iniC whetlher these lhould be added to reduce or 
avoid the Ce\,elo)nCilt of off-I'lavors or loss o1 vitamins. 

Processing Alternatives 
There are six principal m1ehLIods f'r ilanufacturing nutritious conmercial 

weaning foods. Durinrig tile early stages of any project, the various features of
each Such as Cost, produnt opt ions, anid sanitalion, should be compared. The 
purpose ftI his section is to provide the background information necessary to 
make logical choices between ihem. 

Sec (haeplcr P".
 
,
See t'thipicri I. 

See Ct.hap r IV. 
Sec the INI IUAt( Giuidelinu No. 6, "Preclinic'iI Testing of Novel SoUrces of Protein" in /IG
Co'oml'oodium 146:1), NY: John Wiley & Sons, 1075, p. 78.5. 
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Table 6 
Antiphysiological Factors Present in Ingredients for Weaning Foods 

Food Antiphysiological Processing 
Substances 

Food legumes Trypsin inhibitors Inactivo'ted by 
heat' 

Ilemagglutinin Inactivated by 

Soybean Trypsin inhibitor 
heat 
Inactivated by 
heat' 

Urease Inactivated by 
heat' 

Cottonseed Gossypol Reduced during 
oil extraction 

Lupine Alkaloids Reduced during 

processing 

'For dry processes, such as extrusion, temperat tires of abuint 140'C for 20 to 31 seconds are 
required. If a wet process is used, si eam treatment at 120'C for 30 Minutes is required. 

Tiblc 7 
Amino-Acid Deficiencies in Various Products used in 

C'rea!grain 
Whole corn 
l)egerminated cortn 
Rice (Whiete 
Wheat flour 
Sorghum 
C'erva grainl b.1'-prodtta'ts 

Cuorln germ 
Rice polishings 
Wheat middlings 

()ilwo('uA 
SOy'beaIn pruicin 
Cottonseed flour 
Sesame protein 
ICaltil 

Y'ast 
Leaf protcin 
l.'tm! Lt'igtii's 
All kinds 

Weaning-Food Preparations 

Amino Acid 

Main Deficiency Good Source of 

Lysine -Trvptophh Methianine 
L sine -Tryptoplian Methionine 
Lysine -Threonine Mthitoni n 
Lysine 
Lysine Methionine 

Methion ine Lysine 
Methionine Lysitie 
Mel hionine 

Methiotiie Lysine 
Lysine 
Lysine Methionine 
Lysine - Methionine -

Methionine Lysine 
Methitoine Lysine 

Methioifite Lysine 
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The Extrusion Process 
The extrudci- isused to combine a variety of cereal and legume products and 

to cook them at high temperatures (15() to 180 degrees Centigrade I.This form
of processing requires a moisture content fr the nmixt ire of only 20' 1.lnd .i

brief cooking time ot 0()Seconds to 12(0 seconds. litcextruder, like a ncat
mincer. consists of' ai rotating screw that forces a ti .xture Ihrough ;discharge
die. The screw is tunied hv a large Cleciric /t1lorl: most of the ._nergy used to 
turn the sciCw is con\verted to hcatl hv Iriclitn hemtec fhe Itnrnilig screw and 
the product. The CxtrusionL procCdUre is depicted in Fiire 2. 

'lb begin Ihe process, wholc raw cCrCl grains ald )rotei n- an1ld oil-rich 
legumes. sitoCh as soy, are slltoel either iIIbulk or in Iags. StrIge illoiSItll'C must
be cottrolled.ad tihle grains atn legunes nuItst hIbe rotectedIfrom insects and 
rodents. A ftcr the raw orains have hCn gradhd Iw size (.'ca/mi,,), and the stones 

LIN"!' ' 
Vitamin-Antioxidari Premix ard Mineral Premiix 

Vridti t n I th r I.0 Li F)I 

Niacin -l. , 
Calcium l)-Panltotherv'le 27.5 g 

: tnaci, 2.1 g 
Vitamin 11-12 39.0 mlg 

Vitamin A,Palllitle 16 , 10" I.I.J. 

Vitamn I) 2.0) M1 ..t. 

Alpha-lT-copherol A.cetate 75.11fl)I.1J. 

BtHltcItd IINdrtxy Anitle 22.1) g 

Butvlitcd.. 11tdro\ Tltncte 22.) g 

Ascorbic ,\cidl I Cll IstUIacd) -1(X).Og 

Add L.nof2tlourh ,,, or stlrcth 

it) make a totl of 1.0kg of mix 

"lotal 1.0 kg 

(Grotund,) .iCstonc I0.0kg 

Zinc Sulfate tltlrated 40.0 g 

Ferrous Fun ertL 460.0 g 

Iodized Saili 10.()7",. 0.5 kgI(F) 

Total 17.0 kg 
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have been removed by gravity separation, a simple dehLuller is used to loosen 
and aspirate (winow the hulls. Cereals are mixed with soy in a ratio of 
approximately 8) to 20 by weight and combined and cooked (extruded). A 
cooler/dryer then removes enm th moisture to brintg tile product to within safe 
storuge limots of less than 14",. When dry, the product is groUnd with a hammer 
mill, mixed with nonfat dry milk oplional and vitamin/mineral (VM) fortifi-
Cation n
nix ITaIble s). and packaged in large baes or individual packages. The 
resulting precooked or partially cookcd flour is normaally prepared as a gruel by 
addition of potable water ,r" with a short cooking step. 

The Roller-I)rum )rying Process 
Roller-d-n indriers conISist of two counter-rotating snlooth-surfaced druns 

heated by seain. A precooked slurry, comlposed of .tbOll ("t, water, cereal,
and ot her suspnlcild inglredients. isspread on tIle surface of the diruis, and tile 
thin layer dries quickly as they rotate. The finished dried prodtluct is scraped 
from the druns' surfaces before they are recoaled with slurry. The roller-drum 
drying process is illustrated in Fijre 3. 

File raw iner-dicnts normally tsed in this kind of processine inclldc cereal 
flours, stmcil as otls, wheat, or rice. or other starchy foods, such as batana or 
plntaii, and proteins such as Ief'attCd sov flour. These ingredients are first 
blended ill a Cooking tlank with water to bring the moisture conteh, of the 
mixture to abOut 8))'. The batch is then steamn-heated to abot0 l0)) degrees 
Centigrade and stirred at that tinperature for 20 to 30 minutes. Sometimes 
enzvlCs (an en'tcs to partially break downarc added lie starch. This is done 
so that the mixture is not too thick to easilx coal the drying rolls and to assure 
thai it will be hot11 digestilIc andi latatbly sweet. 

After cooking, the slurrv isdried on lhe hot sIrfaccs of the roller drunn dryer. 
The resulting product is in tile form Of thin dry flakes that ire soluble in water. 
The reconstituted hvdrated) mixturc is similar in consistency to many infant 
cereals sold in the developed world. Vitamins and minerals can be added before 
packaging either in individual packages or bulk. 

The Spray-l)rying Process 
Spray drying is another method for manufacturing hiighly soluble weaning

foods (Figure 4). A spray dryer consists of a large chamber through which 
heated air is blown. The precooked product issprayed (atomizedI into the dryer
where the droplets dessicate into spherical particles of powder. Because lower 
temperatures are involved in spray drying than in tile other (Iry foods processes 
discussed above, spray drying yields improved flavor and increases the solubil­
ity of tie protein ingredients. 

The Fluid-Products Process 
Variations of the technology used for processing fluid milk can be applied to 

liquid weaniig-food products. Figure 5 shows the essential features of the 
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Figure2 
Schematic of extrusion process 
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Schematic of spray drying process 
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Figure5 
Schematic of fluid products process 
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Schematic of simple milling process 
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process. Dry ingredients are mixed with water in a ratio of about 1/10 to 2/10.
This mixure is then healed and homogenized or forced through a nozzle under 
very high pressure to suspend ihe solids in the liquid and to prevent the fat from 
separating upon stalding. Heating tile homogenized solution to temperatures
above 80 degrees Centig.rade and maintaining these temperatures for about 20 
seconds atll'tt''.lthat is,it, destroys pathogenic microorganisms. Steriliza­
tion can be accomplished eitier at higher temperatUres or with longer holding
periods. Pasteurized pro ducts in ust be refrigerated in either small tins or glass
container:, after packaging: properly packaged sterile products, on the other 
hand, niav he stored at roomn temperature for extended periods of time. Once 
opened, sterile products must he refrigerated. Products processed and packaged 
as liquids are rioriMalhv consumed in this form. 

The Baked Products Line
 
Baked weaning foods can 
he in the form of a cookie, biscuit, or cracker. 

Figure 6 is lscheitic 01" Cheprocessing line. Wheat and other cereal flours are 
Made inktlottlh hy add igshorten ing (fati, .water, leavening (baking powder or 
,east,, and sur.gar fflavo1r. The resulIt inrig dotgLic,coiposed of approximately
25'%,.iolidis, is dC-elvO e illa )aMdle blender and formed with a sheeting device. 
File formed hisCetits ar C Iehll pltcCL illeither a batch or a continutrous oven and 
baked for 20 to 4(1 minutes. The finished products cal he crumblled and placed
in milk or water to make a gruel or porridge. 

Milling Processes 
SiIIIpie Milling pr cesses as illutistrated in Figure 7can be used to manufacture 

weaning foods. The nutritioral value can be increased with various additives. 
Protlcts pIrocCssed ill this wa(Ly reqtrire cooking. Since niilled products depend 
on lOW\iioiSt lrC for ireser'alion, the geni-bearing or oil-bearing portions of 
the grain must he renioved to reduce rancidity (fat deterioration) that would 
(itherwise occur in Ile products dtiring storage. 

All coriiri cereal -rains cal be processed by milling: the steps include raw 
ingredien storage, cleaning, desloi rg, and dehliIling/degermi ng. They must 
also be ceritrilugCd ar high speed inran 'not/umtr to destroy insects and insect 
eggs. Tokpr~(l tree ie dc:,ired fineness or qUality, milline mid,,rinding naz­
require several sreps in a series. Dry additives, stuch as vitarinis and mineral
 
preparations, can 
 be hlended iinto tile product before packaging. 

Selecting among Alternative Processes 
Criteria useful in the selection of an appropriate processing system for tle 

central produtrtion of weanling foods are summarized iii Table 2. 
Type of weaning food product In suminary, tile ypes of weaning-food


pro(Iducts prodtlced hy the processing systens discussed above are: gruel or
 
porridge by both extrusion and milling processing: highly solible gruels 
or
 
liqtuid supplcments by both the drui and spray-drying methods; crackers,
 
bisctiits, and cookies by baked processing.
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Cost ofequipment It is desirable to purchase equipment locally, if possible.
The advantages are: (a) the use of local sources generally facilitates repair and 
purchase of parts: (h)the training of equipment users may be simplified: and (c)
cost is likely to be lower. Generally, the Cquipment for the milling and extrusion 
systems, such as tanks, convevors, mills, and blenders, can be purchased in 
developing countries. Because of tile natL-C of these processes, this equip­
men: tends to require more maintenance than that used ill other methods. 
Usually, Cquit ineil used in tle spray drying and baked goods methods must be 
imported. With the except ion of tle drui dryer, all sVstCms have modCrate to 
low maintenance requirements. 

Energy SN'stems in which lie product is processed wet and then redried 
lned I great deal of en1ergV for processing. Dlrying is Clergy-intelsive and 
requires abou! 230) BT I (Ot) k1 kg.) to remoe one pouId of water. Dry
extrusiou arid milling are moreC nCrgy-efficienl than the wvet pirocessing methods. 
I)ry pr',cesses also require far less energy ho destrow anlilphysiological sub­
stances in weautilg-food ingredients isce Tabl. 0. foolrite. 

Skill requirements The level l'skill nceded in plant persontel varies with 
the process and the cquimc ttused. (cnuerally, a processing technique should 
lot be Chosen that requirCs a leel of technical expertise that is beyond that 

available locally. 

Sanitation Requirements 
All of the processing altcrnatics discu.sscd above can produce a sanitary and 

hygiecnic prtduct. Al(l/'-drum hving, ./).a diiii g,' aid fhld i,'odictis
pi 't '.\A'WII,,t 'Itii ' t i: it'q ft t 1'll I llt'orle I]ol'Olugh . lilatolli mei'asui' s ill lith 

To prevent Cotllllilmlt ioll ofl' Cqlipntn and of the pIrotdcts produced by wet 
processes,[he equipmiett should be wCl-cleaCld after each IrLll. PIlantS, .11additiotn, should be shut down weekly t sanitizing, and all of the equipment
should be disassem bled and washed wil) the proper detergents. 

Plant Ownership, Management, and Operation 
Choice of the paterntof ownership, matnagemctit ,Or operational technique

depends Upon the political, economic, and industrial characteristics of the
 
country where the plant is to 
 be loate.d. (oVet mnll ltldevClt pn[tIrt priorities
.lld the existence of a naliotal food processing industlry are two such factors. 
Table ( outlines the foims of ownership and operational and funding options 
available to planiters. 

Project Finances 
After product candidates have beetn selected, production requirsments have
 

been developed, and a market pla, has been formilated, cost estimates should
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be made as they will be needed to obtain funding. Both capital and operating 
cost estimates must be realistically related to the number of consumers to be 
served. 

Production Costs 
The initial assessment of costs for plant operation is based on a single shift. 

As demand increases, it is practical to consider production on more than one 
eight-hour shift. P:rod uction costs for plant operation less than eight hours a day 
are higher than for longer shifts because equipment is not used so efficiently. 

Capital Costs 
Local purchases Purchase of land, construction or purchase of (lie physical 

plant, and installation of eq uipient require local currency. Equipment for dry 
processing sy';tenis can usually he ptrchased locally and has the lowest capital 
cost. 

Tlh 9 
Ownership, Operation, and Funding Options for
 

Processed Weaning-Food Projects
 

Form of Ownership 

(overnment: 
Usuatlly Ministry of 
Ileahh or AgriCtLItire 

Private:
 
Itdividual or Corporation 

4Private tIdtniar' 
Organtialuiotl(IVO/. 
for example, CARE 

Operational Options 

I. llireninlnageeun team 
and work force forplant. 

2. (on Iract to use resources 
of prisate firm. 

Ilire management teai and 
work force. 

A privale volut ary gecyne 
acts as a catalyst 
in initiating systeitt 
operations atnd does not 

actually hire personnel. 

Funding Options 

[Dehclopntet 
hants and olter 
goerniment sources 

1.Capital front
 
private sector
 

2. Purchase 
cont ract with 
governmet 
and distri­
butiont fi­
t>antced by gov­
erniewt 

I l'VO ftunds 

2. Foreign 
assislane 

funds 

3. 1Host govern­
I>eltl
funds 
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Imported purchases Wet processing systems using dryers or systems that
package fluid products are the most costly and generally require the largest 
amount of imported equiplent. 

Operating Costs 
Operating costs can be divided into fixed and variable costs. Fixed costs

include nailenltl, depreciation, debt costs, inventory, and sales costs.
Variable costs are related to production and include raw materials, labor, 
utilities, packaging, and pro~duct losses. 

Working Capital 
Working capital is necessarv f r financing production through the initial

produnction period until sales income is received. Ty'pically, the amount of 
working capital n ctssar\ it the starl of a project is estimated as equivalent to
Ihree mIttrhs ol plant operation. The total amount of' nioiey required to 
finance a prjcct is the sum of capital costs and of working capital. 

Production Facilities 

Existing Industrial Plants 
A wcaning-foowd project may be able to use an existing inlustrial plant, such 

as a grain milling facility, to which it would add necessary processing, mixing,
and packaging eqtipncii. I owe\'er. care must be taken to ensure appropriate 
quality control. 

New Processing Facilities
 
If a project requires building 
new processing facilities, financial arrange­

ments andihiring of key project personnel must be completed. Figure 8 indicates 
tile steps necessary to complete a new processing facility. Typically, 15 to 
18 mlonth1;S arC required before produCtion can begin. 

M arketing 
AllI phases of a commercial project are affected by marketing goals and


market potential. Nhlarketing goals will 
 strongly influence the selection of
product canididtlcs and Will provide a framework within which to develop the 
entire project phla. a trletahle for accomplishing the plan, and an analysis of 
budget requirements. 

Product Selection and Acceptability "Testing 
Earlier in this chapter an overview of the steps necessary for selecting

product concepts was presented. These steps include assessments of the nutri­
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figice 8 
Steps required to design, build, and operate a weaning-food factory 

Develop final plant design specifications 
along with financing 

Hire key managerial and technical staf 

[Select site lcatio,,n Select engineerng firm I 

IDetermine project t1ypeQ 

new or existing facilities 

Develop preliminary flow sheet 
showing equipment and space A 

Retain an ses. List equipmentaprhaeewt 

Building Design

•Land 
•Services
 
•Building codes 

I e~o, cotr~oo, id0foroequipment 
of f itiss ipn itru tin 

Order equipment with 
lOrder building materials letters of credpts 

Compcolee ontructon ieceiveequipment 

Accept u=.',og] 

Install equipment 

Debug equipment Order raw materials & supplies Hireplantworers 

STrain
workers/stal4
 

perate plant] 
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tional status-f target groups, of the prices and range of distribution of products
aimed at potential consumers, and of purchasing practices. [he sources of raw 
materials and the reliability of supplies must be evaluated, and the product
candidates may require various laboratory tests. Iln addition, the costs, product
options, and sanitation requirements of various processing alternatives must 
be considered. The final step in the process of making product selections for 
manufacture is acceptability testing.


Acceptability tests need to be carefully structured to ensure 
the validity of 
[he results. Experts should he hired to conduct these tests. For testing to he 
valid, test-site selection, choice of the nuinbher of recipients, test monitoring,
and analysis of restilts intLS be done scientifically. In addition, information on
product image, product use, demand, market potential, and pricing should be 
gathered from these tests. 

Packaging 
Acceptance of a product depends in part on packaging and the name of tlie 

product. Potential names should be pretested to avoid misunderstandings or 
inconsistency with cultural beliefs at d taboos. 

Materials Packaging materials should serve two functions: ftod preserva­
tion and transmission of appropriate messages to [he consuier. The product
should be packaged only after it is processed. If not, insect eggs can lature and 
off-flavors develop in pckaged raw products. 11 insect eggs d(IO mature, tile 
insects may pierce through tile packaging materials, exp)s,-ing tile pro luct to 
furlherlldeterioration. hPackaginL materials commonly used include plastic,
cellophane. cardlbhard, or" paper with an internal laver of plastic. If a highly
effcective moisture barrier is required, special coating and packaging, such as
polyethylene. nist be used. Low-cost Wetllitg foods are usually packaged in 
simple plastic bags. whereas plrod[ls in teudeld for a mid Icle-income market 
ani desigieh t) coMpILete with irlI)ortCd foods will have to be packaged in 
cartons or tins. Finally, packaging iliust be appropriate for a .iven type of 
product arid provide sufficient protection Lurring slorage, transport, and use.Size Packages should contain a convenicnt nmber of servings. The Faffa 
weaning-food project in Ethiopia used package sizes varying from 100 g, which 
provided one meal per day, to 500 g, a one-week supply. The single-meal size,
which could be purchased ;it I low unit price, had tL0bleIUrCliased too Often to 
be convenient aid was replaced y tile larger size. I lowever, care must be taken 
not to choose tLo hirige I size because it can ie too expensive for poor 
consumers and is more likely to have leakage l)roblems.

Outer packaging may be necessary for transporting and st(oring products;
cardboard cartons may be requiiired iii sonic locations, buti rile sacks, which are 
reusable, are preferable. lii making a choice between the two, price and 
availability are the criteria to use. Ali1ough cardboard has the advantage of 
providing structural protection Io'oa prdtIrct, it is a wood product that is more 
expensive in most countries ail should, therefore, be avoided. SomIetimesjulte 

142 



bags can be an asset in and of themselves. In Egypt the success of a weaning­
food project was related to the use of jute sacks. People bought the food and 
rcsold the sacks. 

Label instructions At a minimum, the product label should contain a clear 
set of instrict io'; for the prodict's use, itclud ing diagrams illustrating prepa­
ration procedures and indicating how much and how often to feed the product 
Where it is appropriate, instructions should be given in more than one language, 
or, more importantly, in pictLires, since much of tile world cannot read. The 
pictures should contain background (or settings) familiar to the iser so that tie 
instruct ions make sense. For exan iple, directionS showing a housewiIfC prepar­
ing the WCaninlt food in her kitchen at the stove arC clCarl \ ilhout meaning to a 
womIan living ila1one room11hult who has all opetl fire instead of a stove and no 
rtuning water. ()her possible label messages itnclude sanitary measures and 
itnltiplc uses for the l)eprdtct. Label instructiont1s should be thoroughly tested 
before they are adopted to assure that they convey the proper messages and are 
easily understood h\ cotnsumers of all educational levls and cultural back­
grou nds. 

'[he package label shotuld also include an acCtiratC listing of product in­
gredients. When a )roduct includes milk, vitamins, minerals, and other 
essential nutrients, this list can give prestige to a produict. Ingredients should be 
li.ted in order of perc,.int composition. 

Costs and Prices 
This section is concerned with assigning costs accurately so that prices can 

be set that will gCnerate sufficiCnt surlplus to assure the long-term viability of a 
vent ti re. 

Costing The first task ill cost accouti iing fkor any project is to assess costs 
for raw material, lahor, pncessing, and packaging. These costs are usually of a 
vmriahl nattre and chaiige wi Ithprodutction volume. There are also/ixed cot.vs, 
including those fi'r prdulontct (inil lnCi t and admlinistration. which l not 
vary wilh volume. If'only oneiproduct is produced. all fixed costs will be divided 
by the plrodtict \0oltme to Obtain Ithe fixed cost per unit. The fixed cost per tinit 
will down wilh increasing vtrltmc because of ''Olnmi'. o'SC'ill'. Tile 
variable cost per unit is usually rather stable. I1'a project produces several 
prodtictS silltan1eouslv, tile i)rtdicti\'e, adninistrative, and sales resources 
will be shilrcd and will constitute the common costs of the project. These 
('01..m(10i C'ow. call be allocated to cl prodict according to either a formtla 
that expresses the extent to which a partictilar product utilizes a common 
reSOui'Ce or a simple ratio otfthe comiotn cost iotie tonnage or sales vahle Of 
each product. 

I'ull-cu.t accoufting( One problen in cost acc(nting is determining how 
much of tlie fixed costs should be allocated to the price of each product. T he 
fixed costs of a project consist of the direct costs for administration, production 
(for example, machinery), and sales management together with costs from 
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other departments unrelated to production volume, such as product develop­
ment and accounting. Other major fixed costs are interest on borrowed capital
and depreciation. A project financed by a loan must pay annual interest.
Depreciation is the loss of value of buildings and machinery as they gradually 
wear out. These fixed costs must be covered if the project is to survive.

Full-cost accounting consists of allocating the fixed costs to each productaccording to some rule and then adding the variable cost per till-cost 
accounting provides the basis for determining what price should be charged.
If all the products are sold at their full cost, tile project would, of course, break 
even. Often tile full cost is not charged because the demand is insufficient or a
lower pric: is desired for a specific market segment, such as those too poor to
afford the full cost. If a project produces more than one prolnCt and prices
them differently, the principle of contribliitioin costing cm: he used to deteriniie 
the prices. 

Contribution cUslitiL, Con' ri but loll costinzg llay be used when more than 
one kind of product is produced. In contributioln costing the fixed common 
costs are not allocalted equally to each of tihe diffCrCnl products. Instead, the
prices of diff'rent products canllmake varying contributions towards covering
these costs. The contribution fron each product is thepri'Ceminus ile variable 
cost per unit (lahor, raw material, processing, packaging, anid transportation).
A higher price, of course, will pr)vwidC a higher contribution. With a differential 
pricing system some prodtts will Contribute more towards tile recovery offixed costs than others. As production voluime of a given product goes up, the 
contribution per ton needed to cover tle fixed costs will go down. 

Pricing In a social-nmarketing project, unlike a profit-making project,
products are priced so that the project will just break even. A product should 
never be priced below its Variable cost because everv sale then yields a loss to
tile project. In mutiproduct projects, a prodtict cati j lst cover its variable costs
and make no contribution to covering the fixed costs, which will be met by the
other products. A specific example of contribution costing in establishing

pricing policies is given in Table 
 10. In the example, a two-product company
makes a small profit. File average profit contribution per ton "s S170: tile fixed 
cost, before depreciation, is 5406,000/4,10 or $99 per ton; depreciation is
5254,(X)/4, 100 or $62 per ton. The total fixed cost is $660,000 or $161 per ton.
Gross contribution from sales is $170 per ton; therefore, tile profit amounts to 
$9 	per ton or a total of $37,00)).

In tile example in Table 10, product A does not even cover its own variable 
costs, but gives a direct out-of-pocket loss of $120 per toii, which represents a
negative contribution of S72,000. If the sales of product A had been higher, for
example I,0X) tons, the loss would have been $120,0WX and then the contribu­
tion from product B would not have been eniough to cover the fixed costs. In this 
case the project can absorb the negative contribution from product A, but the
price should be set so that the product will pay for its own variable costs. That 
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is, the exfactory -ales price should be increased by S120 to $620 per ton and the 
sales price accordingly, to 58(X) per ton. 

Subsidies Even if products are priced so that they only cover the variable 
costs of production, the prices are likely to be too high for the poorest consum­
ers. This group will either have to be reached through institutional channels or 
through subsidized prices. In addition, raw materials can be subsidized so that a 
project can decrease its base price for a product or food stamps can be used. 

Markets, Sales, and Distribution 

Markets There are usually two distinct markets for weaning-food products: 
the commercial market in which the distribution of product sales is managed by 

Itbh,/0
 
Example of Cost Analysis of a Two-Product Plant 

Weighted
 

Product A Product B 
Average 
per Ton 

Sales price cinsumer, $,,T 
Trade margin, 20 
Average trausportation cost. ,'T 

050 
( 130)* 

21) 

812 
(102 
( 20) 

Exfactory sales price. $ T 

Vartiable cost for raw nmaterial. 

5001 630 610 

direct labor, processing, aind 
packaging (62)) (410) (440) 

('onttribiition towards all fised costs 
lprodtlclioll, adtministration, and 
depreciatio i (120) 220 170 

Cotribution as %of site pric, (24) 35 28 

Sales ill volinie, in tons 6(X) 3,500 4,100 

Gross contributiion frot sales 
lcotltribtliuionilO voluie) 
in thousand $ (72) 770 698 

Fixed costs for production. 
adtinistratiotn ait sales. 
itl Iousnlld $ (406) 

,Surplus before depreciation, in 
thiusat $ 292 

Depreciation, ill thtousand $ (254) 

Total profit of operations, itt 
thousand $ 37 

*Negative number indicated by ( I. 
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profit-moti vated wholesalers and retailers: and the institutional market in
which private voluntary institnltions nd governMient agencies can target product 
use by regula!Cd distribution, pricing, and other Stipul itiols. These agencies
buy the wealilg food and then distribute it for free or at a reduced price, Under 
more or less controlled Conditions. Thus, it is possiblC for a weanuling-food 
project to sell to the private sector or ilist i utions. 

Distribution 
Distribution agents The distributor determines how visible to the potential

consiimer a product will be and controls the availability and visibility of
alternative conmercial fcedi ng options. Because the distributor canIbe eritical 
to sales success, it Can be advant eonLIS to establish distinCt tangible rewards to
the distribLttor sstemii for "'ttill"the prlllCt t to the people.

A new con ci l l)tject ImIust alyNe hile existit, distribtion stlructure to
delrm1inle which woletlsilCe rs and r St tor'tileris beMVsuited distriblute its 
products. 3oth the iiiliiiber1' ofotCti..l customers and tile cost addCd in byeach (list ri ilut ii aeit i'ltist be a.ssessed. Pitl ug shotuld be StruCitured to build 
in incenilies for listribhutors and reltailers. [or example, if tlie distriltiior knows 
lie makes mo re money sellingi product lie is likely to deliver it 11o11 regularly
.iind proote it with retailers. Wit hiappropriate iicentives, advertisilt costs Call 
sometimes be shared with the retailers. 

)ist ributoil aoe ilsCteral fcus oil selling l-olducts ffor which there
ale;d a stea.dy deniauld id ol which their commissions are high. Thus,
working with large wholesalers may not h ewlSSutChat lhrtCtS will flow 
ltroigh Listriluthion caititels. Individua.il s;ilesma11n Using an .Idvinltageots
incentive systcll call pla an iliIl)ortint role conIvincinw distriblutors to accept
 
iew prodtics.
 

Sales organization 
Field salesman Ulnlu.,s the produet is to bh handled by anlexisting sales 

orgalnizaiion, apojeci will iprobably have i employ ililibr of' field salesmiien 
to cotctlIC 'CilCrs and institutionll uIyers directly and, as is often appropri­
aic, to prov'ide Ihein with trial deliveries. These actii'ities will be part of other 
promotional activiiies undertaken otl a local level.

Branch offices A project tit develops a sales or anization with i numb er 
of brinch offices in different tirs Of tilh cont llr., where prOductscan Ie 
stored. The extent to which bralih offices mllts he created depends on the 
reCel)tivetles.; o1' the distriblitioll syVstlei to pr)ject I)rodUts. !JsIally field 
salesman are needed ito promte prOdUCts.

Reporting system titleThe sales orga niza lion llst incu personnel w%'hose 
responsibility is to report developments in field sales. This reporting systemn
should provide aceUtirate, up-to-dte data concerning how iany itens have been
sold and how ofien retailers run out of itens. The reporting system personnel 
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will develop plans to keep items in stock with retailers and will make periodic 
sales forecasts to guide production planning. 

Advertising and Sales Promotion 
Each country has its own advertising media, which may include television, 

radio, cinema, newspapers, magazines, billboards, loudspeaker vans, direct 
mailings, and displays in retail stores. In addition to such media, a project may 
also consider promotion:il activities such as price discounts, competitions, 
match-boxes, calendars, and T-shirts. These activities are usually very effective 
means of promoting a project. All advertising for nutritional products should be 
informative, for example, promloting tile use of cup and spoon for feeding. 
Promotional gifts should have a relationship to nutrition, e.g., napkins and 
feeding bowls. When possible, a Project should plan advertising and promotional 
activities with professional commrti ication experts and responsible advertising 
agencies. 

Both advertising malerials and the designs used for packages and labels 
should promote breast-feeding and stress the idea that wcaning foods should be 
fed aler breast-feeding.t ' The foods should be portrayed as complements to 
breast milk, not substitutes for it. Sanitary feeding practices should be espe­
cially emphasized. The World Ilealth Organization has issued guidelines for 
marketing infant tlools." 

Marketing Evaluation 
Monitoring to determine whether a project's stated market development 

goals have been attained is essential to determine whether a project can effect 
changes in tile nutritional status of disadvantaged groups. Sales figures are 
usually not adetlt,.;e indices of whether foods are reaching tile poor; regular 
consumption and btlying-habits surveys are also required. A market analyst 
should work with nutrition researchers to pretest new products and study 
consumer beliefs and attitudes concerning nutritional qluestions. 

See Chapter IV.
 

WHO. International Code o 'Markethg Breast -Milk Substitutes. Geneva: WHO, 1981.
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Chapter VIII*
 

Complementary' Feeding Programs 

Introduction 
The purpose of this chapter is to answer the following questions: 
I)How can the design and implementation of complementary feeding programs 

aimed at weaning-age children be made most effective? 
2) What are the roles of local and imported donated foods in improving the 

nutritional status of weaning-age children? 

The Role of Complementary Feeding Programs 
In any developing country at any given time part of the population will not be 

able to afford adequate food for their children because of a lack of income 
and/or high prices. In addition, people in developing countries may periodi­
cally suffer food shortages because of poor harvests, droughts, and seasonal 
problems in food availability. The number of people affected by these kinds of 
economic and agricultural problems will be reduced if effective development 
policies and programs are created and if improvements are made in income 
distribution, agricuiltral production, and food distribution systems. In order to 
meet the short-term needs of the poorest and most disadvantaged groups, many 
countries and international donors have committed food resources and distri­
buted them, usually free of charge or at nominal prices, through noncommercial 
channels such as health clinics, mothers' clubs, and churches. Complementary 
feeding programs use such food resources to prevent and reduce malnutrition 

* The primary contributors to this chapter were Hope Sukin and Charles Sykes. 

Programs that distribute either subsidized or donated weaning foods free of charge or at a 
nominal price to indigent families are often called supplementary feeding programs. However, in 
this chapter such programs will be referred to as cnnom'lmentarrfeeding programs loemphasize 
that the foods should be used in addition lo breast milk, not as replacements for it. 
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in preschool children, particularly those of weaning age, who live in house­
holds where poverty and af lack of education contribute to a high risk of 
malnutrition. 

Complementary feeding programs that use donated imported food have been
vigorously criticized in recent years, both as dole programs that create depen­
dency and also ats ineffective nutrition interventions.- In many countries,
however, complementary feeding programs may be the only functioning nutri­
tion in tervention, particularly in rural areas, and have the potential to promote
increased use of health services and greater awareness of the importance of
nutrition in the community. Tlhe lUestion t hat must be asked is how can 
complementary feeding programs be made more effective in promoting the
well-being of the weaniig-age child? Ir reply, this chapter proposes thal com­
plmnentary feeding prograns can be used ohr two puirposes: (1)to meet the
short-term nutritional needs of weanllng-age children and simultaneously (2) to
initiate ard support other strategies aimed at moreachievi ng permanent 
solutions. 

b nieet short-term itri needs, food canotiOl 
 bletargeted to malnourished 
children arid children at risk of becomiing malnourished, including children
who are ill Or who have just recovered. "lbinitiate and support ohlier strategies,
complementary feeding progranis should energetically carry out the following 
rneasu rs: 

I.)enimstrate to mothers he link hetween nuitrilions foods ar1d the well­
being of their children: 

2. Promote the use of locally l)rCpared oI affordable indigenously processed 
weaning foods; 

3. Provide an educational forun for stiiiltaling such family food habits and 
practices as timely introduction, preparation, and use of appropriate weaning
foods, utilization of indigenous foods. use Of foods during illness, sanitary 
measures for food preparation, water supply aid Ise, and waste disposal: and 

4. Provide an inccilivC for Mothers to COlic to Icerl ter and utilize other 
health andinutrition services, such as immunizations, deworming, prenatal
 
care, and weighing children to moiltor growth.
 

The following guideli s for compleniertary feeding progranis arc presented 
as suggestions for improving their designs and enhancing hoth their short-term 
and long-term effectiveness. These guidelines should be used to design new 
programs as vell as to make improvements in already established programs. 

See Chapter X for a detailed comparison of alternative weaning-food ilnierventions, including 
tldg
ela'y a1. ndnanpower reqjuirenltrs. 

See Chapter I hr adiscussion of the svnergisfi, relatiship hetween nmalnuirition and disease. 
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Selection of Participants 
Because of inevitable limitations ini project resources tile target population 

sI4'uld he idCntified as specificallv as possilhe. Selection of participants should 
be based oi programi1 bjectives. If comnplemenlary feeding programs are to 
address the needs of ihe \vcanin-age child, then priority should be given to 

children from six to 36 nmiths of,age. Immediate attention should be given to 
malnourished and sick children within 'his age gr11p. Programs should be 
located in geographical areas wherc serious nutritional problems have been 
identified. 

At-Risk Children from Six to 36 Months of Age 
Children f-4'm six months to 36 mlollths are most at risk of becoming mal­

nourished. In dCveloping coutries children in this age range often do not 
rcccie foods that alre sufficiCnthlV higlh ill good quality poteil and denIse in 
energy. Inadequatc amounts of food, infrequent feedings, and Colltam1lllillatioll 
otl wealling foods are ofteln associated with nalnutrition of the weaning-age 
child. Children of wcaning a-e are, in addition, more likely to stiffer severe 
consceLlCIICCs I'roll recurrCnt episodes of inljct ion and nullhltlrition. Ill areas 
wilClC rateICS of malutrition are high . it nay he cost-effective to permit all needy 
children froill six months t) 30 months of age to participate ill a program. Such 
targtlngIprovides an excellcntl oportuni to edlualc mothers concerning 
weaningm and hcallhI practices. 

Sick Children during and after Recovery 
Identifying sick children in the p;)lpulatiniunder three years of age and 

targC igl foo)d to thCm during episodes of illness and through their recovery can 
help prexent a downhill spir;,l into severe nutritional disordCrs or ell death. 
Children ICtld 1t lose cight during illness because they lack appetite aId/'r 
because cultural taboos restrict foods for sick children. Illnesses also increase 
certain nutrient requirements. l)uring episodes of diarrhea children need 
increased amontS of pJrotcin and caloriCs, and despite their illness, studies 
have shown that thev can still absorb usefuil quantities of nutriCnts from such 
food as is ingested. If increased quantities of food are available for children 
after recovery when al)petite is improved., tlhe\ should he able to regain rapidly 
tile weight lost during illness.' 

Malnourished ('hildren 
Where growth monitoring is in use to identify malnourished children, 

priority allenlion can be given to those who are faltering ill growth. If not 
identified iwonllptly and properly treated. yomg children can quickly become 
seriously ai1 nourished resultiing ill increased morbidity and mortality. If 

See C'iapter IV fhr recommendai ,;coiccriing feeding during and after illness. 
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malnutrition becomes chronic, impaired growth and cognitive deficits may
become permanent. 

Selection of Program Mode 
Complementary feeding programs usually take one of two forms: children 

can be fed at a project center in an on-site feeding In'ogramn or food may be
utstributed to mothers to give to their children at home in a take-honiefeeding 
program. 

Weaning-age children are particularly difficult to reach in either kind of 
program. Some studies of take-home feeding programs suggest that, although a 
weaning-age child may be enrofled as a food recipient, siblings or other family
members may consume a substantial portion of the food. Some studies of 
on-site feeding programs indicate that weaning-age children often do not accom­
pany mothers or older siblings to the center. This chapter will discuss strategies
for improving each kind of program's potential for meeting the nutritional 
needs of weaning-age children. 

The relative advantages and disadvantages of take-home programs and on-site 
programs are discussed below. 

Advantages and )isadvantages of Take-Home Compared to On-Site Feeding 
Projects 

Take-home feeding projects are more common than on-site programs. The 
advantages of take-home programs include: 

1. The potential for larger coverage because families from greater distances 
have to travel to program site less frequently; 

2. Less administration and supervision may be required for food preparation
 
and distribution;
 

3. Greater convenience for mothers, who can use and prepare the comple­
mentary foods in their own homes. These foods can be incorporated with foods 
ordinarily consumed in the family diet. Complementary foods may thus be 
extended if they are combined with appropriate foods at home. Their food 
value may also be enhanced if they are combined with sufficiently energy-dense 
ingredients at home; 

4. Giving the responsibility of feeding the child to the family; 
5. The possibility of more frequent feedings.

On-site feeding programs usually require greater commitments of money and
 

personnel than take-home programs. Moreover, because of the lack of trans­
portation, money to pay for it, and/or time required to take a child to the center, 
many mothers cannot reach feeding centers on the daily basis required for their
children to receive complementary food continuously from on-site programs.
In ake-home programs, food can be picked up at intervals, for example, every
week or every month. Because of these factors, many countries with large
numbers of children requiring increased nutrition cannot implement on-site 
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feeding programs. On-site programs, however, do have some decided advan­
tages over take-home programs, including the assurance that the weaning-age 
child receives the food and control of the ration size and sanitary conditions. 
On-site programs are discussed in detail later and Table I provides a detailed 
comparison of the advantages and disadvantages of take-home and on-site 
programs. 

Strategies for Overcoming Problems in Take-Home Projects 
The chances of success for take-home projects can be improved by using 

packaging and promotional activities to target foods to weaning-age children­
by educating mothers concerning nutrition and hygiene: by involving mothers 
and other individuals in outreach and follow-up activities: and by making 
receipt of food dependent upona,: growth monitoring. Mothers' clubs, described 
in Chapter VI, can be very valnble for education and follow-up. 

Packaging and promoting foods as weaning preparations Foods distributed 
in complementary feeding programs in Sri Lanka JThriposha . India (Balahar), 
Ethiopia (Favat, and Chile (Fortesan have been vigorously publicized as weaning 
foods. Pictlures of children and directions for feeding have appeared on the 
packages. To promote the use of the foods its weaning preparations, radio and 
newspaper advcrtising canipaigns have been used. Evlualtions of the success of 
these measures have found that. even with strategies combining Cluca1tion and 
advertising, food maty still be shared with family members other than the 
weaning-age child; however, the target child receives a larger percentage of the 
food. Frequently, other family members besides the weaning-age children also 
are undernourished and, Iheretcfore, benefit from the availability of more food. 

Education 'd ucat ion shold be a major focus of the efforts to overcome the 
disadvantages of take-home projects. It isvital for all projects to have education 
components. As much as ptossible, education should be in tile form of one-to­
one visits with a mother and discussions with groups of mothers. The aims of 
education should be to pro ote tile understanditng that food isnecessary for a 
baby's growth and healt h: that the food supplied by tile project should be used 
only for the weaning-age child: that hygienic techniques are necessary in 
preparing and storing food:; and( that babies need frequent feedings in small 
portion,;.' Monitoring of weight-for-age has also been used to help mothers 
understand the link between food and a baby's growth." 

Fieid visits and follow-up Coninitilltand honic visits are necessary to 
ensure that children who are malnourished or at greatest risk of being malnour­
ished are identified and enrolled in a program. These visits may include 
door-to-door visitation; discussion with village leaders or opinion leaders aniong 
women and tien concerning which families should be enrolled in the program; 

Chapter IV contains disctussiotns ,l hygiene ant feeding techliques.
 

See Chapter V. Cttapier VI also collains alLli cussion Of the obsiaclcs to chtange in hehavior,
 
including the occurrence of discase, which obscures the fink between food and growth.
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Table I 
Comparative Advantages and Disadvantages of
 

Take-Home and On-Site Feeding Programs
 
TA KE-HIOME PROGRAMS (TI IP) 

Adsantages 

Financial Less 1oncy and fcwcr
 
and Personnel persoinel than lor
 
Requireuients (SP.
 

Coverage (rcatcr poi l c'tit raec 
Ihan SiR Finilics twholivc 
-it a d lsan'e fron Ltllerntel 
cali pick food fip al intervals 
of otric1 week or month. 

Food Sharing 

Frequency of It is possible that tile 
Feeding child will be fed Imiore frequentl 

thain in OSP. tlowcser. this is 
less likely without cdthalioi or 
colact ill ilio hci. 

Ilygiene 

ComniLunity 
Responsibility 

Fanily Unlikc OSR. does promlnote family
Responsibility responsibhiity for ii hplentti ng 

heallhy feeding praclicecs. 

Educatioti 

Selling or 
Bartering of Food 

)isadvantages 

Difficult to larget 
toiseholds who need food 

hcmstlcasecthcse are 
often without finc, 
inonly, or Intemhers availahle 
for travcl. ()utreach in most 

progratms ias been Ilimtcd. 

Far less control oxer food 

sharing thatt ()Si
1Fo'od shlaring~ is comonn 

if]T1I Rt
 

Jnlike (SPi, there is no
 
control oscr hygiene.
 

[llke ()Si does nt protmote
 
olllunity rcsponsihility"
 

May he Iore imporlali tIhan with ()4S 
since it is intlessary Io assure 
hygienic preparat it int proper use 
aind targeting tt the food in each 
holne.'
 

More likely to he controlled in OSPs 
than TIlI s. 
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Table I (Continmed) 
Comparative Advantages and Disadvantages of
 

Take-Home and On-Site Feeding Programs
 
ON-SITE PROGRAMS (OSP) 

Advantages 	 Disadiantages 
Financial 
 Greater Ihan for IIP: some OS!' 
and Personnel require higher capital investmltent for 
Requirements 	 facilit' Mid cquipntc for fiod prcp­

aration': higher cost for organim/titn, 
administration, and supervision. 

Organiitlion Many )SI' rcqLuirc more colmunity 
and involvement than Till' for staffiing 
Administration and dottating facilities and equipmnhe 

Coverage 	 lietter largeingtl 
tlhose11oSt illICLd 
because celitr is 
located tear te_'cipiclts. 

Food Sharing 	 Assures that the child whto 

coliIs itoctnter receives 

i specific aiount o.fration. 


[requnency of 
Feeding 

I lygiette 	 Much greater control over 
ltygiente. 

('tnttlttuilyt~ 	 Villages can hiave respion-
Responsibility 	 silbility forcarry inLout 

pngran: this increases 
potential for community 
organlizatlion ML dCllll.'illit~ll, 

Ilouschid 
RespinsibilitN 

Edtcationi 	 BIletr opportuni. to conduct 
educational actikilies, Ilhal 

inTIMI.('ai hae rejitforc­
ing effect for healthy l'eed­
it g pracltices becauseittim re people 
tiotlhers attdLIot hers. such as 
\illiagec
leader.., Iita, lbeitvil sed. 

Selling or 	 U tnlike TIP. d tit, 1)es 
Barlering iapllC at tie indisidual iu 
of Food householdl.\cl. 

Isually less c verage than with T II. 
l matnv cultures children less than 

2-4IoiIts old are not1 lroulht to 
feeding center. 

(lildretn recc.'igi ration lliaV 
he fed less froutl fatnil., 
food Sulpply. 

Potential fi r mre lrcqucn 
feeding exists \%ilh 'IIR 
Ilo\e\er. tisuall education 
is necessary fur titis to occur. 

tilike TI-I R,takes away individual 
family responsibility. 

'in many OSP,communities iir mothers allow a hotue itoe used atid will lend cooking facilities. 
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monthly weighing within villages to monitor nutrition status; and collecting
health and/or employment data to locate families that should he participating. 

To promote proper feeding and hygiene practices within households, families 
participating in the program should be visited, preferably by other nothers or 
comlunity-level workers. 

Linking receipt of food with nutritional growth A conltract with families can 
obligate them to maintain the growth of their child as a condition for receiving
food. The distrihu tCd foods need n1ot i2o directly to he weaniig-age child. The 
family may, instead, feed lie child other fooCs purchased with income saved 
because of the donated food's contribution to tie household food supply.

Ordinarily, fooLd is (donatCd to families oii a monthlv basis. If a child is not 
growing adlqaltel', the molher imiust come Ol a weekly or a daily basis to have 
her child weighed and toreceive ftiod. Receipt of food is,therefore, directly
linked to [he growth of tlhe child, even if tle largel child doc!, not actually 
receive the food. 

Timing Timing considerations for distributing complementary foods ire 
discussed ilter iI Ihe sct ion. "'St rate2ies for ()vercorning Problems of On-Site 
Prograns. 

Advantages and )isadvantages of On-Site P'rograms 
On-site pro,jects have the followiig advantages compared to take-home projects 

(see also 1hleIt: 

1.Because ti-site projects are usually locatCd inside the comrnunity, and,
therefore, nearer targel recipicilis, they may have a greater chance of attracting 
the desired progran pail icipanis. 

2. More conlrol is assured over who is fed and over tle ration size a child 
cosullslles.
 

3. FoOd is iiire likelv to he coirrectIv and hygienically prepared and stored. 

4. Villages cal have the responsibility for carrying out the feeding program,
thereby sensitizing the entire comtnunity to nutrition problers and to the 
linkage between food and healthy children. This approach may also pronlote
and support community organiizalio efforts. 

5. Progranis may lprovide agood example for skeptical mollhers whien they see 
other mot hers feeding complementary food to young children. 

6. Programs provide an (ipportunity to conduct educatioral activities while 
children eat. 

The disadvantages of on-sile feeding pro grams compared to take-home 
programs may include higher costs for organization, adrministration, and super­
vision. In addition, a facility and equipment for foiod preparation are required. 
Inlrural areas coverage of on-sile progranis is usually limited to a smaller 
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population than for take-home programs. Evidence suggests that in some 
cultures children younger than 24 months of age are not brought to site;:s, and 
that families may give children less food at home because they are receiving 
food on-site. 

Strategies for Overcoming Problems of On-Site Programs 
Several strategies have been found useful in strengthening on-site programs. 

They include actively involving tile community in organizing and administering 
the program; reinforcing the conce.pt that tile donated foods are complements 
to, not replacements for, foods given al home: scheduling tile time of feeding 
appropriately: and using a growth monitoring system. 

Community responsibility Coin inunily responsibility for organization and 
administration of a program is particularly important. CommLunity responsibil­
ity for, and participation in, a program can be best assured if village leaders, 
mothers' clubs, and other community organizations are involved in discussions 
to sensitize them to the importance of good weaning and health practices and 
child care. An excellent educational technique is to involve villagers ill a 
demonstration diagnosing weaning-age nutrition problenis by having them take 
their children's anthropoinetric measurements. File ultinate goal of these 
efforts is to gain tile conimit men t Of tile conim unity to: ( 1I ensure that children 
who are six months to 36 mon ths old participate in tile program and (2) to 
secure tile attendance of children from lie poorest families. 

Gaining the participation of villagc leaders and mothers who feed their 
youn, est children solid foods will helP to reinforce tihe central idea that 
complementing breast milk with solid food for children after six months of age 
is both safe aId desirable. In addition, mothers should be enlisted to work in the 
feeding centers so that they can learn how to prepare and store food hygienically.7 

Food as a complement, not a replacement for foods at home The coninunilf.y 
and progran participants need to be taught tile importance of using thc 
donated food as a complement to, not a replacement for, foods given at home. 
To reinforce this idea, the feeding schedule at the center may be organized to 
give tile complenents between normal meal times and, where possible, to 
encourage concurrent breast-feeding. 

Appropriate timing So as not to interfere with home feeding, scheduling 
complementary feeding should coincide with the free time of mothers or other 
household members who bring children to tile feeding site. Seasonal work 
schedules should also be taken into account. If the food distribution center is 
close to or integrated with a health service center, food distribution should be 
coordinated with the clinic schedule so that participants will need to make as 
few trips as possible. 

Growth monitoring The growth of all programi participants should be 

Chaptcr IV. 
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monitored, and the weight chart used as an educational tool for inothersh The
feeding program site is a good place for weighing participant children. Some 
programs use charta child's weiglhl as the basic registration and admission 
docunent I. 

It is exlrenielv iniportant to weil,,h children under one year of age once a1l1olth to ideitify children who are Lot gajig weight tiorn'ially. Children nay 
he losing weight for a variety of reasons: care must be taken to insure that
mothers are not subsitutiti (Ihe conplementary food for breast-feeding andlor
homle fCedilg. (Guidanle anid additional food can be given to inolhers whose
children are not growing steadily. When possible, the village ltotld choose one
day a month to weigh all children, or at least those children from the time of
birth to 36 monihs of' age, to identify those who Should be participating ill the 
program. 

Choosing betweeii On-Site and 'like-honie Programs or Using Both 
[ delcrnine whethe'r i on-sile or t take-home program or a1conihnation of

the two is tlte most appropriate for achieving a given set of obJectiies, the
priiicipal questions to answer are: (I IWhat are the itlcideice and )revalence of
malnutrilion intlie under-3 h-niiilh agze group! t2i Wherc Cographically is tihe
major malnutrition concentrated 131 What existlng faLilitics arc available to
deal wil I[lhe problem!*, (-4 Which poplionilill -rouL s nav benillefil Most and
which least with CithCr approach! 11'widC-scalece is necessary, i lake-CVCratw 
ionle feedilg programnili' he called for- lhciusc this systll has grcater
 
l)oteinitial for wile-scale coverce Ihan 
 an ott-sitc pitorai. Moreover, on[-Sit!feeding programs cost;at least one and a half tinics as luch astiake-honie
 
programils.


An addilional considerationi in choosliig between programs is: whal 
 are tihe
strengths and weaknesses Of exisling infrastructures For example. health 
clinicsthat ,are ceitrally located between \illag,es IIay pir wide good geographic 
coverage and excellent linkages for health screening and referrals. icalth
clinics so locatied ll. be usC'lll it cilher kind oh program, but are t very great
asset to on-site prograllIS ecCauSC co\xCeragC could be Cxtended. Other poltenlial
assets for on-site p-ograis are motlhers* clubs, which mayll i cVcC'lltCI
forut1.1S !'Or food di tribuliol. RCsponsibility for food distribulion lmay stimLulate 
these clubs topronlotc good ilutrilional )raiicCs wilhin the'ir coumunity.

A survy of atCommlUnllitv siaSoalli work patterns and of the sa.'1ollal
morbidity patterns aniong lcnollal atd wcalling-aechildlren mav sitggest that 
iColl)binaion of on-sile and take-I-hone (list ibtiOlln wo ld be llmnSt effective. 
Take-home programs provide greater coverage and are oire cottvenienit for 
famniliCs to use When sea work loadsalll a e high.
Table I provides a comll)aisolln of these and othCI faclors that should be 

evaluated itn choo'ing a plogran imode. 

15, (ehalrV 
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Kind and Size of Food Ration 
Most food aid progranis base a choice of the kind and size of food rations on 

(1)the nutrient reqliremCnts of tile average weaning-age child and on (2) the 
kind and amount ,OfIutrient deficit in a given couItry or region." 

In addition to the general CotIsidralions Illentioled abovC, the following 
guidelines are usef'ul ill sClcCting CoilemCnZarV foods: 

1.Indigenous foods Or conIioditiCs similar 10 theni should be chosen. It is 
useful if tlc rations call b adided o preparations conlaining typical local foods. 
A possible drawback ofl' this approach is that the donatCd foods, if based on 
exterrnall\ supplied ingredieits. MaV acl as disincCntiVes to local agriculture, as 
has happeICd in Fg.pt. I'"I dcreIase ilie chances of damaging aoricultural 
production and reducillg the dezuauMl for local f d.S,extertally sipliedcommodl~tities shouldh. b~e tare'ected ItoaIsutllha;t onlly thet neediest, w\ho wo<ul n.~ot 
in any case be able ti purchase local coIllmi)iodizies. SIltold rcCCive then]. 
Allernalivelv. the inltortCd co+rmloditiCs cait be offered in I form acceptable 
onrly for children aid not likCly to find their wav int the general marketplace. 

2. Usuallv l1e same blezided f ods, such as ('Tru Soy Milk. instant Corn Soy 
Milk, Wheat SO\ BlCnl and So\'FI-rtifiCd COrItCnal f'ound suitable as foods foz 
for Older children, can also) be givell \ sp ol to bahies aged six to 12 llonlhs. 
When \wCani ig1fo) lsarc gi\Cn 1o Ihis age group., CCr Cffot slioild be maide to 
proniote corliitted lactalothbv i'iditg the food a,a inHc Cozu1plet.nentCand 
ziol as a.rellaetlICnIt for bras-I'Cdilig. WCazillg foods lhal at-c less liquid may 
ha\vC to be mashed oz grizIud bCfiC the\' can be fed to hal ics. Because (lie 
fnlttulas menitioned hlbovewareC ltigh )i(t.itI foods, sugar azid2or oil should be 
added itoiiIcreise their energyC ll. higlt Ioods betliet 4hese 11zotcit can 
hlended Will i radiliozal porridgCes and milt tire.s to iIcrease Ihleir ntritionil 
vatie and caloric delisilv. 

3. If resources permil, food distributed in take-home lgranis ;hIouLId le 
precooked to0 savC httsehold fuel and prleparation tile. Anl advantage of the 
blended foods 11e1ItioI1ed in guidelitie 10. 2 ill this list is that they ar partially 
precooked. 

4. Acceptability testing with mothers and children who Will be participating 
il the pzogram shotud be krrfrmed oit all foods before they are illtrodluCed, 
using criteria described in Chapter VI. In take-home programis, acceptability 
tests shtitld be carried otIt On food saiples Isthey have been prepared 
by mothers. 

(hapter IV colains information on ut1lriell requirenelits. 

Advisory ('olnilce on \otumiarv Foreign Aid. (ISAgency ftor Inzernanliminal )evelopnent 
QunrIt 'rlr Ah ' uin., - cr I'i-I0 /QNIs.?. Washington. I)C: TheNewman & Iermansonk ',,r , 

C'ompany, 19,45, pp. 115-117. 
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5. The shelf-life of ingredients and of the weaning preparations must be 
evaluated.
 

6. Take-home programs are more cost-effective if households are given a
ration that includes commodities that are ordinarily purchased by the family
and are relatively high in monetary value so that, with the money saved, families 
could buy and prepare less costly local weaning foods. Families may also sell
commodities and use the income from the sale to buy local weaning foods,
although it is prohibited for US-donated food commodities. The approach of 
distributing commodities other than weaning foods demands monthly growth
monitoring to assure that weaning-age children are benefiting; also critical are
analyses of whether low-cost protein sources are available in the market and 
education of mothers concerning preparation of local weaning foods to ensure 
that they are nutritious and free of contamination. 

Packaging and Storage of Food 
Food conmodities must be packaged and stored so that they remain usable

and free from contamination." To protect food against rodents, insects, and 
dampness, safe storage must be provid(ed at distribution centers and education 
given to recipients concerning protection of the food in the home. 

Suitable food containers made from local materials have been found effective 
and have more than justified their relatively low initial cost. In addition,
indigenous storage containers and techniques should be investigated and adapted 
when feasible. 

Education 
It is critically important that all complementary feeding programs provide

education. Education in take-home programs is vital to assure that proper food
preparation decreases the risk of infectious disease and malnutrition 2 in 
weaning-age children. On-site programs should also provide education. The 
principal aims of instruction for both kinds of programs are: 

1.To develop a mother's understanding of the vulnerability of tile weaning­
age child; 

2. To promote sanitary practices in preparing, storing, and handling of foods; 
3. To link nutritious foo0d with a child's growth and health;'" 

See Chapter VII for guidelines on packaging.
 
See Chapter IV.
 
Chapter VI mentions obstacles to establishing this link, especially infectious diseases, which are
 very common inpoveriy-stricken countries. Mothers often do not have enough tangible evidence
that nutritious food contributes to their children's growth and health. 
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4. To identify and promote the use of local foods and processing techniques 
for preparing appropriate weaning foods; 

5. To teach mothers when solid foods should be introduced and how often to 
feed their babies; 

6. To foster the continuation of breast-feeding even after solid foods have 
been introduced.14 

Common traditional food beliefs and weaning practices should be investigat­
ed. Ignoring such beliefs, contradicting them directly, or attempting to dis­
credit them isunproductive and can be interpreted as condescending. Traditional 
beliefs and practices that are nutritionally sound should be reinforced and 
incorporated into teaching materials. Above all, program staff should keep in 
mind the factors that prevent people from accepting new beliefs about the 
benefits of nutritious weaning foods, including diseases that interfere with the 
benefits of improved nutrition arid delay between improved nutrition and 
growth. The staff should proceed with respect for a community's traditional 
beliefs aind practiccs and with a sound scientitic basis in its educational efforts. 

Growth Monitoring 
Growth monitoring' is an excellent management and educational l and 

should be built into all programs. Growth monitoring systems provide both the 
program staff and mothers of weaning-age children with important feedback 
concerning the progress of their children. The staff can use this information to 
adjust such features of the program as ration size and frequency of feeding, and 
mothers can use the information to make changes in the family's food practices 
in response to the child's needs. 

The following are guidelines for specific actions that can be taken when 
growth patterns are abnormal. 

1.If achild is newborn to 36 months old and the weight-for-age indicates first 
degree malnutrition, and/or if the child shows no weight gain for two consecu­
tive months, the program staff should: 

a. 	inquire as to reasons for the child's poor growth, 

b. offer appropriate nutrition education, and 

c. 	begin or continue a food ration. 

2. If a child is second degree malnourished, the staff should: 

' 	 Chapter IV contains inorrnation on when to introduce solid foods, and on techniques for food 
preparation, storage. ,rd feeding. 

See Chapter V. 
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a. follow procedures a. and b. above, and 

b. try to increase the food ration. 

3. If a child in this age group is third-degree malnourished, the staff should 
refer the child for medical attention. 

Training and Supervision 
To achieve program objectives it is critical to train personnel who organize 

programs, distribute food, and have direct contact with beneficiaries, for 
example. ill educational or growth monitoring activities. A basic training 
course should include techniques for identifying target groups and for assessing
nutrition problems and causes at the community level: techniques for gathering
information concerning habits, beliefs, practicesfood and that affect the 
weaning-age child;" teChniqIes in coilm un iCat iol and education; techniques
for formulating weaning preparations from low-cost ingredients available locally; 
and growth-monitoring techniques. ' 

Well-planned coordination and monitoring are essential to the success and 
flexibility of a program. Chapter IX discusses the importance of program
monitoring and of involving the staff actively in this process. 

Community Involvement 
It is extremely important that communities be integrally involved in the 

planning, design, and implementation of complementary feeding programs.
Sensitization of a community to its nutritional problems and the particular
problems of the weaning-age child should be a first step in planning a comple­
mentary feeding program or in modifying one already in operation. A conple­
mentary feeding program is an excellent mechanism for beginning discussions 
with community leaders, mothers' clubs, and community development or health 
committees concerning nutritional needs and the role of the complementary
feeding program as a short-term solution to some of these needs. These discus­
sions can provide a basis for the community and private voluntary organizations 
or other government organizations to develop longer-term strategies for 
addressing community nutrition problems. 

Criteria for targeting should be discussed and program participants identi­
fied. The community or a community committee should help identify those
families and children who should participate in the program. It is also impor­
tautl that mothers (particularly those with at-risk or malnourished children)
participate in cooking or distributing the food and in all educational activities. 

See Chapter Il. 

See Chapter V. 
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Individuals from the community should also take responsibility for the program, 
whenever possible, providing program managers, food handlers, storage facili­
ties, and outreach services. 

Regular Attendance and/or Participation 
Studies and evaluations of complementary feeding programs suggest that 

regular attendance in programs is a critical factor for the successful prevention 
and reduction of malnutrition. These studies indicate that on the averagc the 
majority of participants come less than 60% of tile time to pick up food 
packages and that attendance in on-site programs is only slightly better. In peak 
work seasons in rural areas (har\ests and planting) participation decreases 
greatly. Suggestions for ensuring and increasing regular participation include: 

i. Timing the distribUtion of food so that it is convenient for the mothers or 
whoever else (grandmother. older sibling) will collect the food or bring the 
enrolled child. Because of seasonal variations in work schedules, distribution 
schedules should bC sensitive and flexible enough to change to accommodate 
the participants. 

2. When flod distribution IS iintegrated with or physically near the health 
services, food distribut ion should be coordinated with clinic hours and doctor 
visits to save participantis iroi making niultiple trips. 

3. Food distribution should he well organized to minimize the time away from 
other obligations of the mothers. 

Seasonal Food Shortages and Hunger 
In many countries, particularly in Africa, there is at least one season (luring 

which food availability is gteatly diminished. Low crop productivity, lack of 
irrigation, limited storage techniques an'/or facilities, and poor food distribu­
tion networks all contribute to this problem. It has been very difficult for 
traditional Maternal and Child Htealth Feeding Programs to deal with this 
phenomenon, and yet seasonal food shortage isone of the most serious problems 
that confront many countries. Childhood disease and malnutrition rise dramat­
ically during periods of food deficit. 

Guidelines for dealing with seasonal hunger include: 
1. During a period of food shortage, use food-for-work activities in the 

most severely affected areas. Educational and/or outreach activities should be 
integrated into these activities to help ensure that the weaning-age child will 
receive (he proper quantity and kind of food. 

2. When possible, increase food rations through maternal and child health 
programs in areas most affected. 

3. If increased rations are not possible, encourage participants to store, 
process, and preserve foods for the food shortage season. 
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Self-Sustaining Programs 
Governments' capacity to support complementary feeding programs as well 

as other social sector programs isoften limited. Therefore, it is highly desirable
that communities attempt to provide as much local support as possible for
social and health services so that they arc not wholly dependent on government 
or donor support.

Examples of community and participant self-financing to support food dis­
tribution programs include: 

1.Community provision of part or all of the food used in the program;
2. Provision by individual participants of grain which is added to a nutrient­

dense food provided by the program, such as nonfat dry milk; and
3. Payment of a small fee by participants; provision of personnel, faciiities,

and equipment by the community. 

Coordination with Health Services 
In many countries food distribution programs are considered to be separate

from basic maternal and child health services, although in many cases it is the 
health workers who are actually distributing the food. Complementary feeding 
programs and maternal and child health services often are directed at the same 
program objectives and target populations; however, educational messages,
growth monitoring standards, and administrative procedures are often differ­
ent. To increase the effectiveness of complementary feeding programs and 
maternal and child health services, we recommend that these services be
coordinatedto complement and not to compete with or duplicate each other's 
efforts. The following measures should be undertaken: 

1. At tle minimum, a referral system should he set up so that severely
malnouris'ied and sick children are identified and referred by the complemen­
tary feedi'ig program to the closest appropriate health facility. In addition,
children who are identified as at risk of becoming matnoturished or who are
already malnourished should be referred by the health facility to the comple­
mentary fceding program.

2. Educational efforts, messages, and materials should be mutually reinforc­
ing and never contradictory. Frequent meetings and work sessions between 
program managers, fieldworkers, and health personnel should take place on a 
community-wide geographic basis. 

3. Weighing procedures, use of growth charts, and recording and analysis of 
data should be standardized throughout a country whenever practicable. Two 
separate systems tend to confuse program participants and create duplication
of effort for personnel. Moreover, lack of standardization is an obstacle to 
higher level decision makers and planners.

4. Guidelines and/or procedures for integrating and/or coordinating com­
plementary feeding programs and health services should be established and 
added to the written operating procedures of each program. 
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The Role of Food Aid 
Traditionally, food aid has been used either to meet crisis needs during an 

acute food shortage or to increase food available to a country's poorest popula­
tion groups. In many developing countries, complementary feeding programs 
use foods donated by other countries through multilateral donor organizations, 
such as the World Food Program and private voluntary organizations, such as 
CARE and Catholic Relief Services. 

In view of the magnitude of world food needs, food aid cannot meet the 
calculated food gaps. Three important steps developing countries must take to 
meet their own food needs are to increase domestic production, to improve 
storage and distribution, and to increase the financial capacity to import food 
when needed. However, as has been stressed in this - anual, food availability 
alone isnot sufficient to improve the nutritional stat,,s of the weaning-age child. 
Unsanitary water supplies, unhygienic living conditions, detrimental weaning 
practices, and poverty are aniong the other factors" that affect the well-being 
of the child. 

In the context of the need for strategies that encompass the many factors 
contributing to weaning-period malnutrition, food aid should be viewed: 

1. as a temporary resource, available on a short-term basis for a clearly 
defined number of years to meet identified nutritional needs: and 

2. as a transitional measure that serves the purpose of giving a country 
opportunity and time to test long-term strategies for solving its food problems 
without draining its resources. If food aid is used in this manner, a country can 
begin to alleviate malnutrition more quickly than if its own resources have to be 
developed first before it can address the problem. 

Examples of food aid used innovatively to promote long-term weaning strate­
gies include providing a temporary source for an ingredient used in a centrally 
processed weaning food. When production of the indigenous food crop becomes 
sufficient to fill the demand, the food aid is discontinued. The following 
centrally processed food projects have used this strategy: Thriposha in Sri 
Lanka, Balahar in India, Fava in Ethiopia, and Leche Avena in Ecuador. 

Food aid can also be used in household and village-ievel strategies. For 
example, Project Poshak, an experimental program in India, promoted com­
munity awareness of nutrition problems and stimulated community organiza­
tion with food aid. 

Another possible use of food aid is to test, as did the Thriposha program in 
Sri Lanka, whether a community will accept the concept of a weaning food 
before a project makes investuaents in costly equipment. 

See Chapter III, especially Figure I. 
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FOOD All) HAS BE.EN USED TO MEET CRISIS NEI'DS. At a refugee camp inSomalia, CARE workers distribute wheal, (orn Soy Milk. and tarpaulins to cover
nmkeshift grass houses during the coming rainy seasoln. 

A.. 

(Photo hy CARE Internt Beth Bartter)
CIIRFN OF 1*1If1FtI I:-TF C~ANI~ITwo of thlese ch ildren were born iitI the camp
nId another cae osauntg baby. 
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Case Studies 
Sri Lanka's Thriposha Program

To address the nutritional problems of the young child and to develop an 
appropriate weaning food in Sri Lanka, CARE and the Sri Lankan government
with UN ind All) support begaln in 1972 to develop the Thriposha Program.
This program was designed to produce and distribute a centrally processed
weaning food, named Thriposha. Thriposha was to be available to a-risk,
low-inconle households tIlroLgt coinlmercial c hannel.; and was to be distri­
buted free-of-charge through public health clinics for children six nionths to 12 
nlonths old. and for secolld and Ihird degree maltnourished children 12 nmonths 
to 72 mlonlhs old. 

According to CARF, [he progral was not inlCnded for food aid distribution, 
but for developmentl: it was designed to create and respond to the interest, 
knov-how, and capacity within Sri Lanka to prodUe., process, and distrihute a 
low-cost. nutritious children's food to gratlually replace donated food commod­
ilies from tile United States. Food aid was to be used only in the first phase to 
test the acceptabiliy of the concept Of a weanling food before costly invest­
ments were made iii techniolV aId111ni Ithe Sl pply of indigenos food could 
meet local delald. Thus, the initial phase of the project distributed Wheat 
Soya Blend, which had been rep:ickaged and namned Thriposha to nutritionally 
vulnerable groups tilnOrgh pIuIC health clinics. 

With tile introduction tof,low-cost extrusion lechnology into Sri Lanka and an 
increase in soy production and the use of indigenous cereals, the proportion of 
the donated food IInstant C0orn Soy Milk) was reduced to 60" of tile mixture. In 
1981, 1),(0)( metric tols of Tlr'iposha were produced, and 90, of this was 
targeted to approxilately 53),)(X) weaning-arge and preschool-age cliidren and 
mothers. The majority of thle children parlicipaling in tle progranitat that time 
were malnourished or at risk of hecomig nlalnourished. A more recent
 
evaluation, conducted 
 in 1982 for the I.UJSAgency for International Develop­
ment, concluded that the package of health services Ideworming, inniunizia­
lions, arid helth edualtiOlll that were available with the Thriposlia ration 
significantly inprov'ed tie nutiritional StatUS of prograil parlicipants; however, 
the relative coiitribulions of complementary feeding and health services to
 
improving nuti-itionial status was unknown.
 

The prograin was originally conceived to neel Iboth preventive ai1d curative
 
objectives of reducilng total malnritrition in Sri Lanka. Concurrently in 1981,
 
415,0() pounds of Thriposha were sold on the open market in four districts of
 
Sri Lanka in order to test the coiriercial viability of tlie product and its 
potential to reach lower iicoie households if sold al low prices through
connercial channels. For a one-year period in the early 19 80s, Sri Lanka 
imported foods worth approxitiiately S90 rmillion, It is expected ihai Thriposha,
if it becories a viable commercial product, will reduce the arnount of imports.
Table 2 presents some of tile major steps taken in progral implenientation. 
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Nepal's Home-Based Strategy'" 
In response to chronic food shortages and widespread nutrition problems, 

the World Food Program has been providing food to Nepal since 1972. Corn­
Soy-Milk and nonfat dried milk have been channeled through maternal and 
child health clinics to pregnant and lactating women and preschool children. 
Nutrition surveys in Nepal have ident ified children from six to 36 months old as 
those most vulnerable to deterioratting nLtritional status. 

However. Nepal's Mounlllitainous terrain places severe burdens ol hoth food 
product ion and distribulion and greatly affects high logistic costs and sporadic 
timin, of distribution. Otiher prolblenis associated with food (list ribut ion include: 
(1) lack of ad'lquatc storage facilities. 121 difficut1V ill targeting only malnour­
ished children because mothers of children who are not malnourished also 
want food for their children, 3) ocrloading of the health workers with food 
distribuition, which takes tile away from other services, including nutrition 
education, 14 the dvehve pment of Colnltlitv depeniidenicy on the food. In 
response to these problems the Shana havan I lospital C0omm iiility Hlealth 
Program in Lalilpur district dCevChj)cd tie approach, descrilbed in Chapter VI, 
for phasing over donatedl food1o 1locally grown and home-processed weaning 
food. 

Food aid is believed to have served the following pturposes inNepal: 
1.It was Used to link food with the health and growtlh of the child. 
2. It served as an inceitive for womnii to come to tlie clinic aiid receive other 

services, such as growIi rlonitorilng and innlliZa.tiOnS. 
3. It acted as an inceinive to health workers to renmind them liar fo(od, noi just 

medicines, 	was iniportant for keeping children healtlhy. 
There is obviously a need for more comprehensive sttdies of food aid. 

'"See
also,Clptcr Vt. 

4Y€
 

(Photo by Ruth Angove) 
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Table 2 
Initial Steps Taken in Implementing the Thriposha Program 

Step Comments 

1. Acceptability testing of wean- Donated wheat-soy blend was
 
ing-food concept. 
 repackaged and labelled Thriposha 

and distributed in 750 g plastic 
packets with a picture of a healthy baby. 

2. Integration of program into a. Participants in clinics were
 
national clinic system. 
 screened to detect malnourished 

or at-risk children and pregnant 
and lactating women. 

b. Thriposha was distributed free 

through the health system. 

c. 	Health workers were trained in 
the use of weight charts, clinical 
assessment of nmalnutriton, 
and the use of Thriposha. 

3. 	 Development of several formu- Criteria for development of alter­
las for Thriposha by the natives were nutritional deficit 
Medical Research Institute. information, agricultural production 

projections, long shelf-life, 
digestibility, suitable protein and 
energy content, and precooking. 

4. 	 'resting for taste, texture, Sorghum and soy were identified as 
and acceptibility. the potential primary ingredients, 

but corn and other pulses were also 
used. 

5. 	Increase in soybean production The Government of Sri Lanka made a 
in Sri Lanla after 1973. commitment to produce necessary 

foodstuffs and the FAO with tech­
nical assistance from International 
Soy helped boost soy bean production 
tenfold over a period of eight years. 

6. 	 Commitment by the government of 
Sri Lanka to purchase all local 
raw ingredients. 

7. 	 CARE was contracted to process 
and distribute cereals and soy 
beans provided by the Government 
of Sri Lanka. 
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Table 2 (Continued) 

Initial Steps Taken in Implementing the Thriposha Program 
Step 

8. Packaging research conducted. 

9. Distribution of Thriposha con-

sisting of 20% sorghum and 80% 

wheat-soy blend in 1974. 


10. 	 Production of Thriposha with 
a low-cost extrusion cooker. 

1I. During the following years formulas 
were changed to reflect crop 
availability. Donated Instant Corn 
Soy Milk eventually replaced Wheat 
Soy Blend because indigenous corn 
and soy were identified as the 
local products that would replace 
donated foods. 

Comments 

Three types of bags were tested: 
for bulk shipment to health centers, 
for daily purchases, and for 
biweekly/monthly purchases. 

One year after concept acceptability 
testing was begun, this formula was 
distributed. The limitation of the 
production process was that baking 
and grinding were laborious. 

This technology helped to con­
solidate production steps inone 
location. Investment costs were 
funded by the Government of Sri 
Lanka, the United States Agency for 
International Development, and CARE. 
Technical assistance was provided by 
the United States Department of 
Agriculture's Nutrition Agribusiness 
Group and Colorado State University. 
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Chapter IX*
 

Guidelines for Project Evaluation 

Introduction 
This chapter is a guide for evaluating weaning-food interventions and is 

designed to alerl decision makers to important methodological concerns and to 
introduce them to the basic principles of evaluation. The chapter discusses 
how the purposes of an evaluation affect its design and presents a method for 
building eValuatiol Inechani.mns into a project's design so that a project can 
nonitor its effectiveness both while it is in operation and afterwards. Such a 
built-in monitoring and evaluation system is the simplest and most cost-effective 
method of evaluation. lowever, because of this method's limitations, the 
appendix to this chapter (Appendix 4) indicates the more extensive and thor­
oughgoing procedures lhal an outside expert (someone not involved in planning 
or implementation of a project) should follow When e\valuating a program. 
The chapter also contains guidelines on evaluating program impact. 

The Purposes of Evaluation 
The aims of a project evaluation will greatly influence the choice of an 

evaluator, the procedures to be used, and the cost. The following questions, 
therefore, should he clearly answered before an evaluation is begun: 

is the project being reviewed to delermine expansion or cutback; to improve 
program design and service delivery; to decide whether itcan be replicated; 
or for some other purpose? 

* The primary conlritilors tothis chaptLr were David F. Sah n who provided [he first draft and 
the basic concepts, Karen Mitzner. who extensikely rewrote and revised it, and Heidi Van 
Arsdell and Jim Pines. who made valuable suggestions. 
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* Will the evaluation be used by granting agencies, national policyrnakers, 
program managers, fieldworkers, or others? 

The following examples illustrate how tile purpose of an evaluation affects its 
design. 

If a group of researchers and planners wanted to introduce an intervention 
into several locales, they would like to know whether it would work in a selected 
community and, if so, why. They would, therefore, undertake a research 
evaluation, which would include a pilot project. The evaluation would place a
premium on measuring change accurately and determining whether it was 
attribulahl, Ito program activities. TO avoid ambigLous findings, the design
would need to be rigorous. 

Onl the oilier hand, if a pr-Ogra'S managers wan ted to improve local project
effectiveness, their eCValttation design would no[ the so exacting. The procedures
would be simplera id data would have to he easy for fieldworkers to collect. The 
evaluation would focts on lonitoring service delivery and simiple indicators of 
whether the project had acthieved its goals. The best design for this purpose is 
the built-in moni toring and evalnaliton syslem. This design is recoinmended to
projects restricted to the simplest and least costily method of evaltuation. The 
following section discusses bolh its strengths and limitations. 

Building In an Evaluation System 
In the literature on nutrition projects, planning, implementation, and evalu­

ation are viewed as separate allhough supportive components of an integrated 
process. II practice, however, an evalnation, if tndertaken at all, is often added 
onto flie project after it is already operating. If art evaluation is merely an 
afterthought, its scope, qttality, ind polential are severely limited. This section 
advocates building the evaluation systeii into the project. The tasks of project
monitoring and impact evaluatlion aretfhei merged into a Continuous and 
dynamic information system.
 

A built-in eValnaliton system provides plantners,
progratn managers, and 
fieldworkers con tinu ing inforniation on their performance. This feedback can 
help the local project teani recognize hreakdowns in implementation and make 
rational changes in project dtsign and implemenlation. InI addition, field-level 
data from individtal projecl sites can be aggregated to assess thi' pe, formance
 
of the project as a whole or even tihe nutritional stat us of a region. Outlined
 
briefly below are (A) guidelines for using a built-in evaluation system, (B) the
 
reasons 
for such a system, and (C) its limitations.' 

See "Built-in Evaluation System for Supplementary Feeding Programs-Why and How?" by R.
Miller and D. Sahn in D. Sahn, R. Lockwood, and N.Scrimshaw (eds.) Methods for the
Evaluation of the Impact of Food and Nutrition Programs (Tokyo: United Nations University
Press, 1984) pp. 265-287, for more information. 
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Guidelines for Using a Built-In Evaluation System 

Data should be collected on a routine basis at the project level. Fieldworkers 
should routinely generate data concerning their activities and the population 
they are serving. In addition, a survey team should be hired to go from village to 
village to collect information. 

Quantities of data should be kept at a minimum. Too much data can prove as 
detrimental to an11evaluation as none at all. Therefore, a built-in system should 
initially include only key indicators of both t project's activities and its impact. 
For example, basic activities indicators may include the additional weaning­
food provided; the nutmber of children who received them; the number of 
children inmunizCd; and tlie attendance levels at education classes. Data 
related to whether a project has achieved its goals, impact data, should usually 
be limited to weight-for-age statistics, ideally collected from several follow-ups 
of individtal childrcl. When possible it is important to record data onl morbid­
ity from infectious disease since ill ness confonds the effect of diet on weight 
gain and is itself clearly related to nttritional status. 

When mothers come to a center with their weight charts, the health worker 
should keep track of how muany children displayed weight gain and how many 
did not, or alternatively, use a classification system like the Gomez scheme 2 to 
provide information ol population trends. This information can then be 
compiled on a village-wide basis to extract trends. Single forms should be used 
to record and collate conputations. 

The system should be dynamic. As needs arise to answer different types of 
questions or as tihe intervention changes, the system can be altered accordingly.
The system it ust be lynanIic so that changes in data collection and analytic 
procedures can be easily made. 

Data should be aggregated and used for management at all project levels. Data 
from growth-nonitoring and other variables (Figure 1)should be aggregated for 
a defi ned project area. This information can then be used by the village-level 
project nmanager to aher project design and implementation when appropriate.
File process of aggregation should be continued at the regional level, and 
ultimately, at the central or highest level of the program hierarchy. 

Analytic procedures should be simple. Data analysis should consist of two 
principal tasks. The first is carrying out computations, and the second is 
interpreting the stiunary siatistics. The former can be accomplished with 
simple analytic lcthodologiCs, and hasic arithmetic, for example, counting 
how Many children gained weight during the past nonth and how many did not. 
With this information and an estimate of the numbher of infants and preschool 
children in a village, the evaluator can draw important inferences concerning 
program effectiveness and impact. For example, calculating how many children 
were weighed and received a food supplement, divided by the number of 

2 See Chapter V. 
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Figulre 1 

Sample Logical Framework' 
Program 

Plan 

Program Goal: 
-Improved nutrition 
-Reduced morbiditv 
and mortality 

Project purposes:
-Coitinued brcast-
feeding 
-Coliplcientatio,, 
at 4 ti 6 jlltlotlis 

-Use of oral re-
hiydralion salts 

-Use of pirecitic 
health sr ices 

-Reduce diarrhea 

Project outputs:
-Ihalth center to 
provide:


-wealting foods to 

niothers 

-eucatlioill classes 
-educationtal 

materials, e.g., 

health charts 


-trainilig coorses 

Project inputs:
-Personnel 
-Trainitg 
-Equipment 
-Coumodities 
-Other 

Objectively Verifiable 

Indicators 


Indicators: 
-Veight-for-age 
-Weight-for-Icngit 
-Length-for-age 
-Morbidity and infant 
mortality 

Intermediate indicators: 
-I)ictarv surveys 
-Numbcr of oral rehydra-
tion packets used 

-I)uration of breast-
fceding 

-Numbher of food rations 
provided


-NtUillher of workers 

trained 

Number oif classes held 
-Curricula and training 
ails develIIoped 

-Extruder 


-Salaries 
-Dollars obligated 
-Coniniodities clearing 
custins 
-Equipment available and 
asselibled 

The uses of this logical fraunework it, evaluaming 
Appendix 4. 

Means of Important
Verification Assumptions2 

-Special evaluation -No widespread 
survey data epidemics

-Weight-for-age -No drastic
 
charts kept for 
 drop iin stan­
monitoring dard of living

-Vital statistics -Feasible to 
nteasurc impact 

-Dictary surveys -Late introduc­
-IlousChold consunlp- lion of wean­
lion and expendi-
tore surveys 

-Survey to assess 
clhanges in know-
ledge, attitiidcs 

-Process indica-

tors kept hy
viluntary agency 

-Attendanuce 
rtecords 
-Records ot number 
of classes 

-Stock and flow 
ieptirts of food 
cotnunotiies 

-Grant doc itlents 
cotmmitting fiitls 

-Autditor reports 
-Atnnual budgets 
-Staffing lists 

ing foods 
-lntlnieic 
diarrhea 
-Mot hers con­
plcillent diets 
-Wcliig foods 
will ngotbe 

shared With 
_____sibhIins 

-No prolotged 

dclays in 
illtplele nltlation 

-Low health 
worker 
attrition 
-Extruder 
cooker remains 
functional 

-MCI I clinics 
exist
already 

-Records are 

-Inputs provi­
ded as planned 

-(Government 
supplies cotn­
pletitemary in­
puts 
-Records are 
accurate 

and program planning are discusset ill 

Because the infortiiii in ilte "liportiit Assunptions" coltinln liar tot lie clear withoutexplanation, ilie followihg two examples of project assumptions will lie examined itt footnoles 3atid 4 bhlw: weaniing foods will tti be shared with sihlingsl and low healtlhworker attrition'.The assumption that weaning foods will tot lie shared with siblings assures that outputs reach theappropriate recipients and is a necessary precotdition for acliieving project purposes.The asstiptioniof low health worker attrition links input to output: tile success of servicedelivery depends upoi trained persioinnel slayintug throuighout tie COUrse of tlie project. 
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children in a village, gives a good indication of coverage and outreach. Also, 
dividing the number of children who gained weight by the total number who 
were weighed will yield an effectiveness ratio. Figures 2 and 3 are illustrations of 
the kinds (,f tables and graphs that may form the basis for a monitoring­
evaluation system. 

Statistical findings must be reviewed by managers at all levels of the project. 
This review process will help to identify competing explanations for project 
results. Such data aggregation and review will help clarify the weakest link in 
the program hierarchy (for examp!e, the community, district, or regional level) 
or a breakdown in the delivery of services or achievement of impact. In 
addition, projects distinguished by their outstanding performance can provide 
lessons that can be used in other areas. 

Reasons for a Built-in Evaluation System 
Improves program design and implementation Some of the advantages of a 

built-in system for improving proaam design and implementation have been 
discussed above. Perhaps the greatest advantage of this system compared to 
other methods of project monitoring is that ficldworkers are much more likely 
to be involved in, and receptive to, decisions aimed at improving project 
perforlance. 

Improves data quality lncorporatting data collection into normal operating 
procedures at all project sites results in fieldworkers' sharing responsibility for 
data accuracy. Tile project team is involved in using and analysing data and thus 
has an incentive to produce accurate statistics. 

Increases data quantity Data can be collected in longitudinal sequences 
over time. 

Provides contextual information In a built-in system, primary responsibility 
for interpreting trends lies with those involved in the project. They will have a 
heightened awareness of confOundting v'ariables, such as economic trends and 
changes in enrollment criteria. Cotlf uding variables are discussed later in 
this chapter. 

The Limitations of a Built-in Evaluation System 
This system serves the basic function of monitoring a project and providing 

managenient information. Its secondary purpose is to providL insights into 
program impact. The data it genierates come only from the project itself and not 
from a contro! or a comparison group as well. The built-in system can provide 
information that will be very useful to the program team in evatluating interven­
tion effects. H-towever, with these data it is necessary for tile evaluator and the 
program team to be alert to the possible effects of confounding variables. 
Questions will still remain concerning the extent to which such changes are 
brought about by the program rather than other influences. 

Another limitation of a built-in system is that impact indicators must be 
limited to simple measurements that can be collected continuously by the 
project team. Collecting data other than weight-for-age measurements, which 
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Figure2
Weighing Group Monthly Report 

Month: 
Date of weighing activities this month:. 

I. GENERAL 
a. Name of weighing group
b. Village 
c. FP. fieldworker/supervisor of the group 
d. Total number of population 
e. Total number of cadres active this month 

II. WEIGHING ACTIVITIES 
01. 	 Total number of balitas in the area this month (S**)
02. 	Total number of balitas covered by program


(balitas who have weighing card) 
 (K**)03. Total number of halitas who gain weight (N*O)
04. 	Total number of balitas who don't gain
 

weight this month
 
05. 	Total number of balitas weihc,_ this month
 

but were not weighed last month
 
06. Total number of balitas whi, con-. .: ,r first
 

visit
 
07. Total number of balitas weighed thi month 	 (D*•
08. 	Total number of balitas who rc::i the age of
 

36 months 
 ()
0'4. 	Total number of halitas at the age of 36 Yrnths
 

who weigh 11.5 kg or more
 
10. Total number of balitas absent 0iis month 

(02-07)

1 1. Total number of balitas under red line this
 

month 
 () . 
12. Total number of balitas who received Vitamin A
 

this month
 

III. MATERIAL STOCK 

Stock at the Stock at the
"nd of last ReceiYed this Dispensed end of thisNo. Material month month this month month 

I. Weighing card 

2. Vit. A 

Oral rehydration 
3. packets 

4. Iron Tablet 

The chairman of weighing group 
Signature 
Date of Report 

Note: 
•balita=children under five years

"The significance of these letters is explained in Figure 3.
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Figure3 
Community Nutrition Profile
 

Compiled at the Village Level in Indonesia
 

Symbols on the bar graphs indicating the number of children: 
Level S= the number of all children under three 

years of age in acommunity 

Level K = the number of children with growth charts 

Level D = the number of children attending the
 
health center in a given month
 

Level N = 	the number of children who gained weight
 
between weighings
 

Source: 	 Buku Pedornan Petugas Lapangan UPGK, Division of Nutrition, Ministry of Health, 
Jakarta, Indonesia 
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are usually sufficient for program management, would probably prove too 
burdensome for fieldworkers. 

As a compromise, more comprehensive data could be collected at widely
spaced intervals or at the beginning and end of a project. For example, collecting
height measurements every six months and weight measurements every two
months would provide data on serial growth, as well as data for constructing aWaterlow matrix. This matrix of weight-for-height and height-for-age data gives
areasonably sensitive indication of protein-energy malnutrition. (See Glossary.)

Certain disorders, such as iron deficiency anemia, require blood samples fordiagnosis. A decision to collect blood samples, however, must be made withcaution, since invasive data collection can lead to irreversible loss of subject 
cooperation. 

Evaluating Program Impact 
This section focuses on finding solutions to two major difficulties encountered

in evaluating whether health and nutritional goals (impacts) have been achieved. 
The first is finding simple yet meaningful indicators of ntritional status. The
second is identifying whether a program has brought about observed changes
and whether they can be attributed to the program. An evaluation caiinnot have
validity, that is, measure what it is intended to measure. unless it answers the
following questions: What changes in nutritional StattiS would have occurred in
the absence of the program and are there comlpetinlg explanations of such 
changes in the population? 

Weaning projects most frequently use anthropometric, biochemica!, clinical,
and dietarv tneasurenents as impact indicators.' Because these projects empha­
size intpr, ing children's growth, anthroponitcric measurements are almost
tniversally used. Therefore, the l'lohwing discussion will focus on anthropo­
metric measurements, but will include some conments on dietary intake,
morbidity and mortality as indicators. 

Indicator Sensitivity 
An evaluation of nutritional changes should be based on indicators that will

reflect them as sensitively as possible. In choosing indicators, however, the
evaluator must take into accotint financial and field-level constraints. 

Anthropometric indicators' The most thoroughgoing assessment of nLtri­
tional status can le made using several anthropometric indicators because no

single measurement can assess all types and degrees of protein-energy malntu­
trition. For the age group Under three years of age, weight-for-age is a fairly 

An in-depth discussion of morbidity, mortality, microeconomic household consumption andexpenditure data, work performance, cognitive performance, and other impact indicators may
be found in Afethods for the Evaluation of theihnpactofFood and Nutrition Programs (Tokyo:United Nations University Press, !910, pp. 265-287) by D.Sahn, R.Lockwood, and N.Scrimshaw. 
See Chapter V. 
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reliable indicator of acute nutritional status. Beyond this time, however, retarded 
weight-for-ago is increasingly likely to reflect earlier malnutrition of individuals 
whose weight-for-height and even growth rate have become normal. It is for this 
reason that a combination of indicators is necessary to cover the age span from 
zero to five years. The hest combhiation of indicatorv is uieasurements of 
skeletal growth (lhl itt-f)rage), hodi tissett, tass (i eitghtl'Or-age), and.fitess 
or thinness ('ight-/fr-length atd iv'iht-/or-height), collected over time h 
/ieldworkers. Serial measurements of weight, reflecting failure to grow or 
actttal wastin,, of body tissues, are the best ildicators of individual children 
at inmediate risk of serious Undernutrition. 

Using indicators witliout untderstanding what they can and cannot measure 
will lead to inaccurate evaluations. In choosing indicators, the evaluator must 
consider the severity and duration of the undernutrition and how much improve­
ment is expected from the intervention. 'lO illustrate. consider the following 
limitations of several anthroponetric indicators: 

I. 'Vte,'ht-fr-agel,may be low for any of the following reasons: wasting of 
tissue mass without deficient skeletal growth; stunted skeletal growth 
without tissue Masting: a conibi nat ion of stunring and wasting. With this 
measurenent, children may be classified as mnaln1ourished even if their 
weight -for-height is normal., 

2. 	 1'$n',t/r-t'ht measurements may not be sensitive to improved 
nutritional staltus of moderately malnourished children because they 
maintain almost normal skeletal growth. 

3. 	 Artn circtme'n'rtce responds only to extreme changes in nutritional 
status, and, therefore, is not likely to reflect improvements resulting from 
an intervention except in children who are severely malnourished to begin 
with. 

The sensitivity of mortality and morbidity as indicators The evaluator mnust be 
cautious when using morrali t. and morbidity data as indicators of nutritional 
impact. 'rhie riost serious liniitation of the precision of mortality as an indicator 
is that death has iiany possible causes other than malnutrition. Nevertheless, 
post neonatal-preschool mortality is due largely to malnutrition as a direct or 
contributory cause. Morbidity from diarrheal and respirat(;ry disease in infants 
and preschool children is also strongly influenced by nutritional status. The 
presence of disease in an individualat a given point in titre is so influenced by 
seasonal and chance factors that it cannot be Used to iidicate a given child's 
nutritional status. Hlowever, a high prevalence of infectious diseases in a child 
polattion is highly sttggcstivc of a cormbination of poor nutritional status of 
the group and of poor environmental and personal hygiene. 

Longitudinal nicasurereers of the prevalence of morbidity in a population 

See Chapter V for a more extensive discussion of weight-for-age, weight.for-height, and arm­
circumference measurements. 
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may be used to reflect changes in nutritional status over time, including
beneficial effects of complementary feeding programs. In making such aninterpretation, however, allowance must be made for changes in programs ofimmunization, environmental sanitation, and personal hygiene. 
Measurement Accuracy


Anthropometric measurements 
 Accurate data collection in the field andtheir translation into i form suitable for analysis requires motivation and care.Fieldworkers are likely to make errors when they are overburdened orunconvinced of the usefulness of accurate measurements and records. Inaccu­
racy in field measurements is not a trivial problem that can be taken for grantedand ignored. Measurement errorv can hai-es'eriouseff'ects on ilngran,/indings.
Such errors do not cancel one another out because, as a group, they exhibit
patterns of consistent bias. For example, if the weights registered on a scale areincorrect, they are ordinarily consistently erroneous, that is, either too high or 
too low by about the same amount. 

Even slight measurement errors can profoundly affect the way in whichchild's nutritional stair- :% a 
classified. For example, in a rice fortification studyin Thailand, to account for daily weight fluctuations in a child's weight, a bias of0.3 kg was assumed in each child's weight-for-height measurenlent. Building inthis assumption caused a drop from 36% to 25.2% in the percentage of childrenclassified as malnourished. Not only do consistently biased errors affect classi­fication of nutritional status: random errurs will obscure the difference betweenexperimental and control grotups so that the difference will tend to lose statisti­

cal significance.
Dietary intake Measurements of dietary intake that seek quantification suchits asking a mother how much food her infant has consumed in the past 24 hours or measuring the food consumed in a household for several days, are oftenimprecise. The mother may not remember or may not be able to describeaccurately the food or its quantity, although this is less of a problem in the earlycomplementary feeding period when variety is very limited. Moreover, a babymay be fed by people other than its mother. Serial dietary intake data are usefulfor indicating trends; however, the quantitative value of such data as indicators 

of impact may be very limited. 
Mortality The greatest obstacle to drawing accurate inferences from mor­tality rates is sample size because death is a relatively rare event. Asample for
determining mortality rates should, therefore, be based on a total population ofat least three thousand or more, depending on the rates of birth and childmortality and the level of precision required. (Iln determining sample size, theadvice of tstatistician should be sought.) The use of mortality rates as indica­

6 Readers may be interested in astudy by Drake and co-workers who demonstrate the effect of 
measurement errors on the rate of malnutrition reported: Nutrition Prograns inSri l anka U.S.Food Aid (draft) (Ann Arbor, Mt: Community Systems Foundation, 1982). Independent of thekind of error made, the study found that the rate of malnutrition reported was too low. 
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tors is complicated by more than the large sample size required. The census and 
age data needed for calculating mortality rates (in a given population, the 
number of weaning-age children who died/the total nUmber of weaning-age 
children in the pOpulation) are unavailable in many parts of the world. 

Collecting mortality data per se presents additional obstacles. Vital events 
registries aire generally not well maintained and often ignore fetal deaths, 
stillbirths, and unattended births. Moreover, there may be social or political 
disincentives to repurting early deaths. Sex preferences and class-relate'] biases 
often produce inaccuracies in vital statistics. The other primary source of 
mortality data is nmothers in a coinmunity. A survev of mothers can be designed, 
for example, to collect data limited to a specific reference period, such as the 
last harvest, or to record collpletc pregnancy and birth histories. tJnfortrunately, 
surveying is not only costly, it is also subjcut 1t erl ' becaus;e death is a sensitive 
topic. Mothers sometimes overlook or misreport inforiation. 
Data Analysis: Problems and Recommendations
 

Stindards and i)resentation of data 'I h c,1'1,ice , I'standards of coimparison
 
for the evaluation indicators (Figure I) will greatly infitience the results of 
impact assessment. FU example, selvcting a cutoff point for first-degree 
malnutrition or t)(),,, rather than 5"o f the median wveigllt-for-age will result in 
significantly different calculations of the ntniber o)f malnourished +.Cchildrenin a 
population. 

Often, the choice of which reference values to use for Comparison is nade 
difficult both because of differences in definitions of the concept "normal" and 
also because of tie belieflthat stlaldards are ilals. Whatever refe:'ence values 
ire ciosen, they should be viewed as potentials and 1ot ;IS ideals or targets. 

Thev should serve as means to categorize or compare data. [or this nonclinical 
purpose the World IHealth ()rganization International Standards, which are 
eqtivalent to the tI.S. National Center for IlealtIt Slatistics INCI IS) Standards, 
are the reference values of choice. 

Waterlow and others have recolm Cnilded that 'or relatively undernourished 
populations, children's weighl-for-height and height-for-age should be expressed 
as multiples of the standard deviation of tie reference plopulation (Z scores) 
rather than as percentages of the median. In addition, it is recommended that 
the deficits in height and weight be evaluated together by cross-tabulting 
height-for-age against weight-for-height. For Undernmrished populations, the 
latter are both expressed as standard deviation sco res. This method allows the 
evaluator to distinguish between wast ing and stunlig and solves some of the 
problems of indicator limitations described in this chapter. 

Choice and interpretation of data Impact evaluations should vdherc ums 
losely as possible to the basic principles of social science research. An evaluator 

should begin an evalualiou by fortmlaiing standard operating procedures that 
include information on what hypotheses will be tested. Inl addition, the types of 
data and tlie sample sizes required to reach unambiguous conclusions should 
also be determ-ined. 
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The choice of sample sizes is one of the least understood and most neglected 
areas in impact evaluation. The size of a statistically adequate sample is 
contingent upon several factors, including: 

1. the variables to be estimated 
2. 	 the normal variation expected in these variahles 
3. the accuracy desired 
4. 	 the number of cateories, such as age or occupation, in which one is 

interested 
5. 	 the design of the study, for example, cross-sectional or longitudinal.

Il practice, logistical difficulties and the cost of obtaining a sample often 
influence tlhe choice of how many individuals to include.7 

Quasi-experimental and Nonexperimental Designs

How to design ongittudinal research 
 studies using epidemiological tech­

niques to determine mutifactorial causation is beyod tie scope of this manual.
Guidelines for such studies have recently been published.'

The follwi tldesins listed in ordcr of complexity are widely used for
prograim evalUaliol when personnel and financial resources are limited or 
when more thorotugh stuidies are necessary.

Preintervention and postinervention testing of one group The nutritional 
status of a target group is measured before or at tie outset of an intervention. 
The measurements are repeated after the intervention to determine what
chanCes have occurred. AIt hougl thIis desii.n is very simple and has the advan­
tage over tie other designs listed here of involving measurements of only a
single group, it may have Ihe disadaritage of a substantial litme lag between
initial and final measurements. Ii its simplest form this design does i1ot control
for inainy threals to C'al nat in validity, some of which are discussed in tlie next 
section. 

Comparison of long-term participants with recently enrolle! individuals 
nutritional stat us of children who have been participating 

The 
in 	the project for a

meaningful period of time is compared with that of recent ,'nrolled individu­
als. This design may control better than the single-group design for some 
threats to valiiity. 

Comparison of a group thlt receives services with a control group that doesnot After a project is underway, the status of [fe group receiving services and
that of a similar population not eceiving services are compared. A sophisti­
cated variation of this technique involves matching two groups (a control aid a

treated group), using statistical techniqutes. If treatment and control groups are 

For a fuller discussion of sailfle size, see StatLtical Method,, 71h edition, by G.Snedecor and
W. Cochran IAmes, towa: howa Slate Universiiy Press, 1t),t()and Stativtiia Power nal,is orthe Behavio Scal ec'es. by J.Co lien(New York: Academic Press. 1969). 
See D. Satin, R. LAckwood, and N. Scrimshaw, in Al'thodsvfr the Evaluation of the Impact ofFood and Nutrition Prognrms(Tokyo: United Nations University Press, 1984). 

184 



drawn from two villages that are geographically well separated, this design can 
control for the spillover effects of a project, which may hamper evaluation in a 
single village. However, this design may be limited by logistic difficulties and 
other threats to validity. 

The evaluator should be familiar with the full range of strengths and 
weaknesses of these and other design options. 

Validity 
Validity refers to whether the indicators used in an evaluation measure what 

they are intended to. For example, growth monitoring data may be valid 
indicators of project success or they may show improvement for reasons unrelated 
to the project. With designs such as those described above, statistical tech­
niques, such as regression analysis, can be used to assess the influence of 
several factors that may be important determinants of nutritional status. Never­
theless, controlling for the effects of confounding variables that influence 
nutritional status in addition to intervention variables isproblematic: evaluators 
often fail to investigate factors that may add to or negate a project's effects. The 
following simple proced tires are extreniely Lseful in controlling for confounding 
variables: 
"First, evaluations should only compare children within narrowly defined age 

spans (from birth to 6 nonths: from 6 months to 12 nonths; from 1year to 2 
years; and from 2 years to 5 years), because nutritional risk in preschoolers is 
related to age. For example, at the onset of weaning, exposure to pathogenic
material, and hence risk of infection and disease, is drastically increased in 
children in nearly all impoverished settings. Moreover, early in infancy immune 
competency is not fully mature. Very young, newly weaned infants are,
therefore, more likely to have poorer nutritional status than older infants. 

* Second, evaluations should account for changes in treatment or control 
group composition, resulting from new enrollees or dropouts. To illustrate, if 
the most malnourished children (lie, and, tlhrefore, are dropped from aggre­
gate statistics, a program may appear to be highly successful when, in reality,
it is a dismal failure. On the other hand, a program may expand to accept new 
enrollees, such as children from distant communities with very poor nutritional 
status. Their inclusion in aggregate statistics may make an intervention appear
ineffective, when in fact it was so successful that it was able to reach out to 
those in greatest need. 

" Third, evaluators must account for the statistical phenomenon that caus, s 
the nutritional status of a sample to spontaneously regress toward the mean0 , 

For detailed information. see H'alth Progran Evaluationhy S.Shorlell and W.Richardson (St. 
Louis: CV Mosby, 1978). 
D. Campbell and J.Stanley provide an extensive discussion of this common sialistical phenonie­
non in E r a-erintarimnl Designs for Research (Chicago: Rand McNally, 
1961). 
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that is, to show improvement. For example, if children are classified accordingto three grades of malnutrition and each category is considered separately,
individuals at the extremes of the category tend to migrate toward the mean,even though there is no intervention. The individuals who worsen beyond thelimits of definition of a given category of malnutrition would then be classified
in another category. To illustrate this effect, consider the example of children
who are, according to the Gomez system, classified as Grade Ill mal­
nourished.'' The most severely debilitated children in such a sample arelikely to die if untreated. The nutritional status of the group as a whole would,therefore, appear to improve: those children who had the poorest health
status would no longer be included in the sample and the status of theremaining children would either stay the same or improve. Thus, if theproportion of Gride IIl children is not the same in the treatment andcontrol groups, the evaluation should estimate how much they are expected 
to improve.

In addition, care must be taken in evaluating the impact of an intervention 
on the most severely malnourished, especially when indicators such as weight­
for-height are used. At issue in assessing impact on the most severely malnour­ished isthe phenomenon that individuals tend to cluster around certain points
in a measurement scale such as weight-for-height. Using cut-off points is,therefore, imprecise. A more precise method is evaluating the pattern of
distribution of the points, such as a Z-score pattern. 
As important as statistical techniques are in eliminating confounding varia­bles, these methods cannot account in and of themselves foi the dynamic, and

often volatile conditions in communities. The evaluator should, therefore,involve the field team in the interpretation of data because they will haveinvaluable insight and knowledge concerning the effects of local conditions onthe project's efforts, such as an outbreak of measles fluctuations in the price of crops, or government instability. An evaluator collects data and thenretires for data analysis to a computer terminal in ,,, -off city or country islikely to reach spurious conclusions. Analysis and interpretation of data bypeoplc who have not participated in the original project or the data collection 
process and who have, perhaps, never even visited the site is even more likely to 
produce inaccurate results.'2 

See Chapter V.
 
:For extensive discussions of threais to evaluation validiiy, see 
 1). Carphel ind J.Slanley 
LExpTerinental and Qrua.i-lr 1perjntaI Designsfor Research and "A Review of Issues in Nurri­lion Program Evaluation," AiD .0r(,'rtm Discussion PalperNo. /0 by t). Sain and R. Pesironk(Washington, D.C.: U.S. Agency fo; International Development, I)81 ). Sahnli and Pestronk alsoindicate the controls in various evalvalion designs for specific threats to validity; iheir publica­
tion is available from: Editor of AbR )A, S&T/t)It)/P/, Bureau of Science and Technology,
Agency for International t)evelopme it,Washington, D.C. 20523. 
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Chapter X*
 

The Appropriate Mix of 
Weaning-Food Strategies 

The Principal Weaning-Food Strategies 
The principal straegies for directly improving the nutrition of the young 

child in the lower socioeconomic populations of developing countries during 
the weaning period are: 

1. developing and promoting home- and village-prepared weaning foods; 
2. increasivg the availability and consumption of indigenous centrally 

processed weaning foods marketed through commercial channels; 
3. distributing donated and locally produtuced weaning foods. 

The suKccess of any of these strategies depends upon solving the problem not 
only of making a weaning fooL available and of educating people to use it 
properly, but also of communicating the nutrition information necessary to 
promote and facilitate good weaning practices in general. 

Two kinds of government programs can cont rihute importantly to the success 
of these strategies, alone or in combination. One is a primary health-care 
progranm incorporating care of botl mothers and children and the other is a 
program of entitlements for Inutrition and health-education activities, including 
promotion of appropriate weaning foods. The effectiveness of weaning strate­
gies can also be increased by subsidized weaning foods, weaning-food stamps, 
or some other means of ensuring that the very poorest people have sufficient 
food for their young children. 

Selecting Weaning-Food Strategies 
Social Costs and Benefits 

Each of the three principal strategies discussed above suits different popula­
tions and is influenced by a number of factors and resources. Tables I and 2 

* The primary contrihtoii rs to lhis chapter were Nevin Scri mshaw and Richard Lockwood. 
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indicate some important general factors and resources that must be examined
by decision makers to determine %%fhatis necessary to implement each strategy
and the best way to combine them in a given country.

The primary determinant for a planner to consider in selecting a particular
strategy is the relative priority that a nation gives to the well-being of infants and
preschool children. aFirst, planner must analyze tile relevant constraints,
conditions, and other factors that d,termine tile feasibility of tile var;ous
weaning-flood strategies. Then, an analysis of the monetary and other cost- of
selecting or not selecting a plarticular stralegy musL be made. These costs can 
next lie evaluated in the context of availle gtvlrlle i+iresources alld other 
government priorities. 
The choice of strategies hy gtIVernmenl decision makers usually' inVolves at

least qualitative estinatesof the relati'e political, economic, and social advan­
il fl
lageS of each Strate\ n its costs. The del'fition of social beIlefits and costs

will vary with tile nature of a society and the policies of its governllent.
A government planner musti e concerned with the nutritional effectiveness

of a weaning-food strategy especially in alleviating ntritional problems in low
income groups, bncause these grotips do not ha'e lile mioney to purchase
nutrithis foods even if they arc available lor sale. The following questions,
relevant to low inconwit groups, can be useful in this C\'ahlution. Such questions
must be asked s'stCmatically for each strategy and for each population in a 
country. 

" Will promtion of a given prIogram with govern ment funds diminish the
incideCm of malnutrilion amiong the children of weaning age most in need? 

" Will the pr(ocessed foods heing considered for government prtinllttion lie too 
costly for tie low income groups they are intended to benefit? 

ia/ut' I 
Factors to Consider in Selecting 

Weaning-Food Strategies 

(ommercially 
I lone-and 
Villagc'Prelared 

t'roduced and 
M'arkcied IDouled 

Primary Factors h'mods (I IV PI;) 0m0s ((PM1 F) Foods (i)F) 

Fam11ilyag i+ulm lland I I)Ifulhu WltI Noltrt-l'(1111C N+,frequired 

Won' s lime Nbrc r.quir.d tibdu 1."s rtluircd Less required 
ftor ('PNIF and 1)1: than tr IIVPI: mti for IIVPF 

incom 
 Minimal amounh More required M:ni1mal amoint 
required tian for tIT required 

and IF
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* Will the food-purchasing and consumption patterns of households be adversely 
or favorably affected by vigorous promotion? 

The Selection Process 
Each weaning program needs its own set of resourtces (Table 2). A honle- and 

village-prepared weaning-food progran, for example, can not depend on a 
health-delivery system that reaches only a small proportion of the population at 
risk, a nutritional and health CIlucation system that is ineffective, or an agricul­
tural extension service too weak even to inf uence farming practices. 

Additional faIctors that need to be assessed to succCssI'tuly' implement a 
hole- and village-based weaning-food prograim include: wolen's time, food 
cost, and fucl cost. 0)ne i iIst weigh tihe relative merits of a plod uct that is 
inexpensive bit requires significant cooking time and one that requires little 
fuel or preparation time but has tile disadvan tage of heing more costly. Because 

lithh,2 
Governmental Resources Needed By
 

Each Weaning-Food Strategy
 
(ojnmcrciall, 

IIonic- and Produced and 
Village--I'rcpared Marketed I)onate'd 

Resources Ioods (I IVIF) Foods (('FII) Foods (I)F) 

1. idlitistralic Resources 
a. 	 iurcaicraiic nlaltpower NteOR lleItCd Ihill tCS IICdCtLtlhIn Much Ioole
 

fo~r ('INI}: andltless fti" I I VI'F ,andt Iledti'tthMin
 

tian fr )F nutiLh tess thani for ttVIT .ttil 
for I)F I) 

1).office to ttcicrmine 0I Lt'ess.,ary Neededt* Isseillial 
eligihility 

2. ()pcraling Resources 
a. storag cilities 	 I)esirable Ncttl** 'ssctial 

1).tranIsportatioln nnccSSar Neededt" Fssential 
c. distribution tetirk 	 tJn ectnsary NCCCd ** ssnlial 
dl.ionittorifLgh!o ll~tan Impo 11 , itll hm ln[)tlll1r{;arl 


and C,,aluation 	 partly prov'ided
 
bN salts
 

3.Ilealti )cliscrs S\siem ' t ,I I cftl Fs.,ctlfial 

4. Agricutturait Fstcnsion tsefil Not inmoked Not itmloed 

Nuirititi iucation
 
('apacity, [sscnliatl seful t Iseful
 

Administrati eresourcs are netecd ifCPNF arc subsidized f r th%incolmc groups. 
Privately onsed peating resou rces willbe used if.'PMFare ntt subsidized fir low inconie 
groups. 
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of their greater purchasin.g power and access to products, urban women are
muLIch more likely than rural women to choose a precooked weaning food. Rural 
women may desire it, but tustallY calnllot afford it. However, planners must he
conscious that evell a Iavol-ahle Issessillell of tile ictors of wolen's time and 
ptlrchaingrpower is not ill aelluaC basis ft: choloSing a gi'ell Weanlifrg-fOOd
pro m. Eu(lcatiOll alld lmoItivat ionre IeceSS;r'y for most women to select 
and prepare iitll'itiI Is wealnillg foods. 

Anv weaning prognral's Success depMLs IlpOil how well project personnel
Understand tile socioeconomiic and other factors determining weaning behav­
iors in a target population, as discussed inl Chapter Ill. Also, the cost:. and
betiefits of each prograll Ust beIIweiglhled separattel for each target ptopula­
tion. On a national level. because Of tie se'er;l difIerent sets of population
characteristics, cost and benefit assessme nt is VC 'v Cel plex, and the restlting
political choices are verv diffictilt. 

Indirect Solutions to Weaning-Age Malnutrition 

Land Reform and Wtge Legislation
 
Because oft lie constralillts illosed b political alld ectonmic 
conditions,

planners need to consider indirect approaches that will affect the two principal
factors limiting appropriate feeding of the'ollurg child-- in.adequate knowledge
of SOuLnd ntrtitilln and hrygiene practices and lack of irchasing power. For
example, where severely ulnequUl land distl'iutiotr !'events most rural families 
from growiltl their owl fTd or [lie cash crps that would cnlahle thel to flouy
tie foods tre1 would choose., lind rIeorml'0rl Ilta be. ill a social sense, the 
preferred approach. Ihiwevel. hecause of political colditions, the existingland-tenanc, sttrctU'e is likely to0 he rtllrtaiICL ill in ldevelOl)ilg countries
and instead, moie\ will ltrohlv h C\jpCdeod on a delivery sstcm for donated
foods, despite their high admtinistt iC 1ai soCcial coCsts. These social costs

often include both tile loss Of a.illnceCtivC for" local fIalrm'ers to grow weaing­
food iingredients and fol local mntufactturers to protduce \ve;inillg foods based
 
on them is well as tIlsemisu Ct'weanine foods because people lack adequate

nutrition educatolln. Ini citics. 
 llti ili ll wage leoislatioi and tilte orol niation
of corstier cooperait yes rtt [tclp Ite weaning-food problel. btt, for politi­
cal reasons, may be als diffictlt to ;chieve ill sorte cotrtmies as land reform. 

Tine-Saving "lI.'chnologies 
lilocales where Inailly wolell io 1ot have the lime to prepare their own

weanhtng foods at holle, Illtney might hesl be sperrt ott the ititrotictiolt of
technologies to decrease tire burden of tirte-cortstimini activities. Ior,example,
the time av;lilble for child caC Caltbe increased by reducing the time spent
collecting ftel-wood, or carrying water, or milling and grinding grains by hand. 
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Examples of technologies that may be appropriate are deep-water wells, mechan­
ical mills, and biogas digesters for producing methane gas for cooking. 

Food-Preserving Pregrams 
Excessive losses from rodents., insects, mold, and simple spoilage can be 

prevented through posdarvest food conservation pr:)grams, which promote, 
ior example, sun-drying of grains and using closed storage bins. 

Government Subsidies 
The involvement by the private sectors of a number of countries in the 

dev-eopment and marketing of centrally processed weaning foods for low­
inccnie groups has been extensive, but not generally successful. A major 
problem is that most of these efforts hauve received little or no government 
slpport, even in reaching populations w;th purchasing power too low to benefit 
f'on such foods without goovernment ,uh:idv. Government involvement in the 
il-arketirg of centrally processed weaning toods can be useful , Id often decisive. 
Subsidizing tile consumer 'rice of a given food cormmodity, protecting it from 
unnecessary imports, or pro'noting its use through the hea!th-d.&livery ad 
educational sy.,ems will frequently determn'ie the success or failure of an 
indigenous c,!traily p~rcessed weaning-lood! effort. Lowering the consumer 
price of a tiven food commodity for those most in need results in increasing real 
purchasing power and can lead to a favorable reallocation of food within the 

1ho useh0lI . 
General subsidies for marketed foods are inefficient and cc;stly. Theiefore, a 

subsidy should be linited to a particular food or a particular target group. 
Finally, the form the subsidy takes, whether it be food stamps for consumers. 
ra.iti'n soops, or special out lets. such a:; free food distribution, will affect the 
cost ;,i coverage of the program. Government planm.ers must decide whether a 
price subsidy and its associated ad ministrative and managerial costs will be 
justifie'd by its impact on weanhig-age man Litrition. 

The Need for Multiple Strategies 
National strategies must be multiple because a country's subpopulations live 

in var) ing locales anJ differ in their abiity to produce or acquire food, in how 
much time and fuel they have for preparation, and in their life-styls. For 
example, in ms,,,;t rural areats home- and ,,i'lage-based weaning foods may be the 
only effective ,tr~tegy, although centraily processed foods may he more suc­
cessful in urban areas where mothers work outsiUe the home and do not have 
the time to prepare their own weaning mixes. lowever, this dislinction should 
not be applied in a sinplistic manner. Time may be a ,eriousiy limiting factor 
for rura, women and, therefore, processed foods would be an acceptable 
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alternative if they are affordable. Freeing time for a mother may benefit thehealth and welfare of the family quite apart from nutritional considerations,allowing her, for example, to improve sanitary conditions in the home, doadditional agricultural lasks, or participate in income-generating activities.
Within soi su bpopulation., Such as ulrblan womn, her,
icee can be a place forall three types of wcani e-hfootd sirategics. For tho0se Urban wonlen who workotstide the holric, pI-ocSSeCd foods m1ay be tle hst Solutlion. U9rhian women notworkinu nui.iide the home may be iiahetter posit ion to prepare their ownweanqing ntixiurC.. For urban \twomen for whon extrele povertl is a mllajorfactor illchild nialnutrilion. there is a role tbr donated weaning Ioods. These 

can he provided on a take-honc basis, coisutimci in centers, or distributed insoMe ohr way, Such a cnoupon system. Sonic kilid OfsusidizCd dlistribution 
or other entitlemient p)rol-ai1 ItLIl he part of a government strategy to reach 
the poorest oft lie poor. 

Home-and Village-Prepared Foods 
In encral, tile cheapest and most accessible weaning foods are those preparedin the 1oniC frol supplies uSuallV stocked in the household. The appropriate

cotiillciltition llohreast-nulik at ihe awe when ichild's growth is most likelyto fal er rccuii-es such Small quanlilies of tihe household dict as Iohave a
nilliiltt economuic imipact on the family. Ilowever, effectivC commllunication
oh nutrition inforniitioti is necessary for falilics to conihine and prepare
liouseholai food supplies Suialyi. Nutiritioni ,'duealion. which is tcChnically
difficult and frtlCtiLnilv ilieffeclive, requires a substantial irivesin nrt. 

(ompared to tisitig ccllirallk processed dotiated foods. the hole-aid­or 
vtillage'-wvc'an -iti lapptoac:, has tihe aidvaitlag s of allowing for initervenlioiatilnlliple p)oitis ill lie tittioi S\tctll arid of beiig applicable to all sc nlenfs 
of socicl to so lie tdcltee 1tihlc 3. 

Centrally Processed Weaning Foods 
(Comlpored wih tile cost incurred for Ionic- and illage-prepared food
programs, the costs of centrally processing, packafitig, and distributing even
the cheapest conibitnation of itgredicinis arc ;reater. Furlhernorc, it is i pos­

sible for those most ill riced to purbchase food in adequate WliotLL;.
Coverae can he improved and cenal llvprocessed weariing foodsavailable to a broader segient of tIo.se in ileed Ihrouh 

made 
goverlnmeit price

[Ausidie's. 

i)oited Foods 
Doilated foods are primaril,IL'usful for ecmergcic\ relief of actute food­shortages, for example, those caused by floods or droughts. IDotiated foods are not a desirahle suIbstitLile for long-range solutions to Undernutrition that promoteself-sufficiency-weaning foods produiced in tile hnrie and village or centrally

processed foc.Ls. If donated foods flood a country or if the inlcentive to produce 
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Table 3 
Appropriateness of Weaning-Food Strategies For Selected Target Populations 

Target Households Weaning-Food Strategies 
Home- and Village-

Prepared Marketed Donated 
Rural + + + + 
Urban + + + ++ 

Mothers Working

Within Ilousetold + + + **
 
Outside household 	 + ++ ** 

Low Economic Status ++ + 
Mediun oticotntic Status + ++ 
Key: + Indicates appropriate target 

++ Indicates most appropriate target 
Indicates inappropria' target 
Ihappoprimo vihou! t consuter subsidy or other entitlement program 

•* 	Whethe a mother wori,s illside or oUtside the home is irrelevant
 
for tlcernining the apl ropriatencss of donated foods.
 

centrally processed foods is otherwise weakened, they calt have a deleterious 
effect on indigCnous food-producing efforts.' 

The 	Educational and Legislative Holes of tlac Government 
Clearly, governments cant play at important role in improving the nutritional 

status of weaning-age children by adoptitg policies and programs supportive of 
effective weaning-food strategies. Governments should implement the follow­
ing policies and activilies:

Stress the advantages of breast-feeding and breast tilk in advertising niateri­

als and other kinds of tnessages for the puiblic and health professionals.' 
Emphasize the importance of timely complementation of breast milk to 

avoid growth failure. the ensuing complications of infectious disease, and 
Impaired cognitive performance. This is best done by making infant growth 
charts the basis for elucational and preventive efforts.' 

Identify the weanilg-food iixttures most easily and economically prepared 
in the home from foods available and acceptable to the household. The gov­
ernment should develop materials for teaching their use to professionals, 
paraprofessionals, mothers, and future mothers in the schools. 

Encourage the development of centrally processed weaning foods, nutri-

Chaptel VI discusses food-aid problems enctntered in Nepal Chapter Vill discusses the 
transitional role food aid can play ina country's strategies to develop sound long-term solutions to 
weaning-age malnutrition. 

2 See Chapter VII, footnote 18. 

See Chapter V. 
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tionally equivalent to cow's milk. For most developing countries, cow's milk is
in short supply and too costly to use. Nutritionally equivalent foods made from
vege-table sources cost much !ess. Such foods will be useful for those who have 
some discretionary purchasing power. no matter how limited, and for those 
who choose a time-saving convenience food despite its higher cost.' 

Establish entilerient programs. such as food stamps, to provide protection
against seveie malnutrition for tile very poor. Their diet is likely to e deficient 
in quantity and quality for tile needs of their children, -mdthey cannot afford 
procssed weaning food;.

Require manufacturers anid (list ributors of cent rally processed weaning foods,
especially those designed as breast-inilk substitLutes, to refrai fron advertising 
or promot ig them in ways that would discouragc either initial or continued
breast-feeding. Moreover,cereal mixtures that nt ritionally inadequate,arc 
corn starch, cassava slarch, and Other cornmercial prodticts of low nutritional 
value should not be encouraged for inaI feCeding and as wean ing foods. 

Formulate policies concerned wiih the proddCtion, importation, or pricing
of milk, using the exceptional nutritional value of cow's milk as a guideline. 

The Role of Institutions 
Just as the approach to st ratevies must not be limited to a single lethodology, 

so also the initiation of I)rojecs should not be lie nionopoly of aly one sector or
institution. Dependinrig on political and social circumstances in a country, 
concern for the yourig child during the weaning period may be primarily a
function of central, state, or i,,cal government, or of at sen i!utonoinous gov­
ernment agency. In countries where government services arc vcak or poorly 
organized, nongovernnental mgencies may play i par-lciarly inportant role ininitiating weaning-food projects. 

International agencies A great deal of the stimulus and support for actions 
ot lhe part of governmens to improve tile 'Ceding of young children has come
from international agencies, particularly the Wo)rld Healtii Organization (WHO)
and ttie United Nations International Children's IEniergency Foundation 
(UNICEF).These agencies have recently sponsored the development of a code
for the marketing of infant form ulas that emphasizes the importance of 
complementing breast milk once it is no longer adetUale as tie sole source of
food.' The Food and Agricultural Organization IFA(1 has sometimes been
involved in the development of local weaning foods, and the World Bank has
supported maternal and child health programs that incorporate both child 
weighing and veaninrig-fooI (list ribUt ion. 

Bilateral agencies Bilateral agencies, those representing donor governments
such as the United States Agency for International Development (AID), the 

See Ctiprer VlI, fable 1)for possihte forms of gowrnmental interventions.
 
WHO, international ('ode of Alarkt'ting Brea.t-Milk Substitutes. t(Geneva: WHO, 
 19811. 
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Canadian International Development Agency (CIDA), the Swedish Interna­
tional Development Agency (SIDA), the Norwegian Agency for Development 
iNORAD), the Danish International Development Agency (DANIDA), have 
contributed to developing weaning programs, including centrally processed 

and homle-and villagC-balsed foods. Ministry of Overseas Development NOD). 
a Uiited K rindgoin agency. has furnished technical assistance in child nutrition 
to several World Bank projects on popi.tllit ion and health. Other bilateral 
agencies lave also provided national and international foundation assistance, 
usually in support of the efforts of a national institlutC of nutrition or a nutrition 
department of a universiiv to develop and lest appropriate wcaning-food 
prodUtIs. 

University institutes ()ne example of the role of universityv instit ites can be 
found in Thailand. Since 1)72, the Institute for Food Research and Product 
Development I FRP I) of Kasetsart tIliversi t v in TIhailand has produced a 
nutritious pirOdCtI based on tCxttiIrCd 1Iung bean protein. It has been used as a 
protein source for infant feeding and child feeding in gotvernment and institutional 
feeding prograns in thai country. l'hailand's food procc:sing industries have 
the capacitv to produce nun,,, Ican protein and other proiili-rich fotod prodnCts. 
Miarketim channels are also well dcveloped. Ilowever, major difficulties remain. 

These include inaccessibilitv of taret ptopIlations, inadequate nutrition 
understi.anudi ". insufficient purchasinrig powxer, and poor acceptability of new 
products ill traditional licts. 'TO help overcome these prollenis the Thai gov­
ernen hits attenipted to cx iand its network ifchild-care cees and broaden 
their covCracIo i w infants. sugested thel title Winiiii It has, been that 
governlfilen t should also consider partial sul)sidiIation to keep prices within tile 
reach of low ilncome families. 

I ltle case of IFRI)'s weaning food. three different instit ut ions coilaborated: 
a university food res arch institute, a private business, and the national 
goverlilcil. 

Government-alliliatetl research insiitutes An example fron Guatemala illus­
trates the involvement of this kind of institute in a weaning-food project. 
Iicaparina was developed in the IV6t)'s by the Ins:itute of Nutrition of Central 
Aierica and Panama IONCAP in Guatenala. It was not a specific formula. 
Instead, Incaparina was a concept for combining itn, well-processed oil seed 
meal and a cereal in a ratio of 1:2 and adding vitamlins aid minerals. This 
weaninl'-food mod1el served is a stimiulus for tier countri-i to develop their 
own centrally processed weanirg foods, using locally available oilseed meal 
and cereals. Bal-Ahbar in India and Colombiharina in Colombia were based on 
the Incaparina model, aid Superanine in Algeria and 'gypt followed sinlilar 
principles. None of these weaning foods except Bal-Ahar has reached the poor­
est segments of society to i significant degree because they have not been 

sufficiently subsidized. 
With one exception all of the centrally processed weaning foods mentioned 

above have required collaboration aniong a food-research institute, private 
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enterprise, and government. The exception, Incaparina, never had direct 
government support. 

Coordination of Intervention Efforts

Wilh so many potential intervener;, there is to
bound be confusion andoverlap in efforts and, therefore, a need for coordination and cooperation.

While the Ministry of Health generally oversees intervention efforts, this is byno m,:ans always the case. School-feeding programs sponsored by Ministries ofEducation may irl fact include older preschool children; Ministries of SocialWelfare may see the welfare of the mother and child "aspart ot their responsibili­
ty; and ministries concerned with speciai sectors of a population, such as RuralDevelopment or Labor, may also wish to institute programs for the mother and young child. In one large Asian country some years ago, five different ministries
had established :eeding programs for the preschool child, none of which wasreaching the very young preschool child most in need, and none teaclhing more 
than a token number of children. 

The most important aspect of a weaning-food program is not tie provision ofweaning toods themselves since most mothers can meet the critical need forcomplementation of breast milk by a small redistribu!ioll of the family foodsupply, perhaps only 2% depending upon fnmily size and composition. If anadjustment of even this magnitude is not feasibhle, complementary fbod should
be made available to the family from some source. 

The use of growth charts' to educate and guide thc mother as to when aweaning food is necessary is the most vital component. Ideally, of course, thehealth-care delivery system of a ceuntry should monitor the weight charts aud
provide interventions beyond simple alvice when necessary. However, if ahealth-care delivery system does not reach more than a small proportion oi thepopulation, other means must be sought for directly involving the community. 

The Ministry of Education insome countries and the Ministry of RuralDevelopment in others can very effectively reach village populations. In addition,
nongoverm.intal organizations or even the university systems can provide support.In Indonesia, university students who spend time in individual villages have 
piroved to be effective potential organizers of village weighing programs. Inother countries, voluntary agencies have supported weaning-food programs.
While the greatest stimulus to weighing projects and weaning-food programs

Las often come from UNICEF 
 it mu,;t work through governments. Thus, it islimited by the policies and effectiveness of government institutions in a coUntry.In some circumstances nongovernmental organizations may be the only effec­
tive means for establishing or monitoring programs. 

See Chapter V. 
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Conclusions 
No single weaning-food strategy is suitable for a country's entire population. 

Home- and village-prepared food projects, the development of centrally 
processed weaning foods at the lowest practical price, and the provision without 
charge or at suhsidized cost of either village-prepared or externally donated 
centrally processed weaning foods to the poorest of the poor are all necessary. 
The distrilution an1d promotion of weaninc, foods through these strategies must 
be carefully coordinated so tha they do not inter fere with one another. 

In general, priority should be given to the promotion of home- and village­
prepared weaning foods that are made from usual components of the adult diet 
or ma'erials that are readily and cheaply available locally. Itowever, enthusiasnil 
for this approach shld not prevent rccognition of the Jesirability of having 
centrally proccssed weaning foods available at the lowest practical price. They 
can he criticallk important flr working!mothers and others for whom conven­
ience is impoIrant.u11, but who are unalble to afford regular commercial infant 
weaning foods. 
The free discribul i1fOI'food aid should not be so generous as to suppress the 

developinlet and productn local centrally processed foods, as has 
uinfoIrtulnatelV OCCurrCd in a ilim ei- of countrie,; in the past. Sonietirmes the 
pro\ision of me Or more ingredien .sof a ptices,;ed weaning food through food 
aid can flaclitatC its pr1xOdltitIl and low-coSt distribution. Obviously, a weaning­
food i)!dlCtiucn -.i1fiort s1 rugling to surviv'e without government subsidy will 
fail whenCI a ciLIItrv becomes flooded with alternative foods. Conversely, sound 
government po licies can lead to he success Of such an effort without direct 
gOVenllltl expeiditures. 

(Photo by Ane Haaland) 
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Appendix 1*
 

Basic Ethnographic Techniques 
and Interview Guidelines 

Basic Ethnographic Techniques 
Ethnographic tecniques enable a fieldworker to develop a basic ethnogra-

p/hY that is, a detailed recording of the sociocultural context in which behavior 
occurs. The purpose of ethnographic work is to gain an understanding of 
behavior that is sufficiently detailed to allow accurate interpre!ation. 

Record Keeping 
The following kinds of records may be useful to a weaning-food project team: 
Field notes Members of the project team may take brief notes of their 

observations, interviews, and conversations. These notes can later be amplified 
in detail. Amlplification should be done on a dlily basis. Time should be set 
aside specifically foi this task. The following are _uidelines for note taking: 

l. Take brie' notes during interviews except when note-taking may inhibit the 
conversation (for example, a woman may take a fieldworker aside and tell her 
something the woman considers very confidential). Notes should include ques­
tions and key words in responses. Occasionally it may be useful to note the exact 
words of a conversation, using quotation marks, for example, "Igave him even 
the last drop." The fieldworker should also note what he or she observes, using 
parentheses, for example: (She's telling me that mothers should be careful to 
feed their children clean foods. But when she changed her baby's diapers, 
which were soiled with diarrhea, she did not wash her hands. She handled 
weaning food shortly afterwards. and then fed her baby.) 

2. Expand the brief notes the same day they were taken. The key words in the 
notes should remind one of many phrases and ideas. 

Tiis appendix was adapted frorn confetence materials ty Susan Scrinshaw and Elena Ilurtado, 
and will appear as "Field Guide for tte St dV of titc tIh-Seeking Behavior at the tiousehold Level' 
in Food and Nut,'hitn Bulletin, 6 (2), in press. 
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3. While notes are being expanded, add any impressions in parentheses, for
example: (She hesitated and Iwisted her hands a little befo,'e replying to my
question concerning how often she gave her baby cheese. ier answer may have
reflected what she thinks I believe is a desirable practice, not what she usually 
does.) 

4. 	 Review the notes dlilv and note an\ nestionslhIat may arise. These 
qunest ions may pro)vide the fieldworker with reminders for the next interview or 
col versat i(n. I ,.!exapnlpe: I Istill need to ask her whv she thinks \,on have to get
lMbiCs tlusd 1t tialing s( hld toods frontl tie very first lmonth.)

lape recorders. (tonsider the ptr)s and cons of tape recorders very careful-
Iv. Rcnember that Cvcrytlhimg rcconkcd %kill have to ie Interpreted or tran-
SC-ibeCl. Be SUre 1hi lipC rel,'etillgS dLo no inhibiit the COl\CrsilO and do not 
prcetoilln front taking, brie'f totcs. It is bCS 1o Use rape recordings only as aidsit 	etulrdin, rC 	 rorditisnotes bcaCC usC _alltl-Cret observ'ations, which 

I)la' Icr\ill t ltiltl 1olC in cr ilhle lcillialc records. 
Files. Ftl' is lli\ be inrllllhlM_,t folr replies both to the general questions

!] diCt aiil f'Cedin 1)-ctic.Cs listed in 'able 3 itiChapier III 1nd to qle.stions
rclI0icd t the ifluence, Ol wCning behavior of Social, ecoilolic, technologi­
cal, and ioocal flct i -ligure,I, Tibles ; alnd 0 in Chapter 111). It is also i
eood)k ',l tce 1o kCCp I folder ctlainiitotes oil obser'ations. conversations,
aId inter\ iC\' , with Cach nother conI[tcted I' the field team. 

Obserathons
 
Ilt tei Context of elhntogral'hic work, to ohser'rvemeans 
to examin, wit/h all

YIo,u WM's with thle objCtive of aIccurately and fully describing what is being
examinled. As i Lidi ctd above, observat ions made diuring interviews will help
to conl'irm, clarif', or rslie tltiUCs11, ! albouLt what i r(spJculdent hals said.
)bservt:iliois should IIlso be iltatlC dhring visits with families, when aln informal 

iilterie\V is Ito itlltrLIC l. 
It is ver\ illiporlant to remember Itat Ire meanings of Ibeliaviors may be

cuItnrally relalive. For exanmrple. tlie neanings of lone of voice and eye contact 
vary from cuIltlrc to culture. 

Observations dtirirtg h0te Visits can be Used to: 
1. 	compare what the inhtformart does Wit Wilwht she or he says; 
2. 	see how a mlother or caretaker prepares weaning foods, including what 

ingredients are used., whet er preparation is hygienic or unhygieric, how 
concenlra ed the foods are, what quantities are made, and how often 
they are made:' 

3. see how tite caretaker relates to the baby, especially if it is sick, for 
example, in te-ms of attention, and signs of affection or rejection; 

See Chapter tV. 
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4. 	 see who feeds the baby, for example, the mother, a sibling, a grandmoth­
er, the baby itself; 

5. 	note what the child eats; 
6. 	 note exactly what the caretaker does when giving a food or medicine to 

the baby, including hygiene, quantity of food or medicine, kind of 
contact with tile baby, and persistence with which mother encourages 
taking of food or medicine;2 

7. 	 observe the relationships between the caretaker and other members of 
the family, particularly who influences or makes decisions concerning 
weaning foods; 

8. 	 observe the general conditions of the family's life, including: 
a. spatial relationships between people, that is, how they position them­
selves in relation to one another. 

E.xaulle.. 

A child who is physically isolated may also be emotionally isolated and 
may receive less food or medical attention. 
b. 	body positions and gestures: Calmness, r.gitation, impatience, 
boredom, anger, tension, interest, and pain may be communicated 
through gestures or positions. Signals of a mother's agitation or impa­
tience max, of course, have little relationship to the normal behavior of a 
child when its mother is being interviewed. Instead, such signals may be 
directed at an inlerviewer who is monopolizing the mother's attention. 

Ex-anlmh: 
A person who is not calm during the interview may sit or stand with arms 
close to the body, perhaps moving an arm, leg, or hand repeatedly. 
c. tone of voice: Tone of voice can indicate a great deal about a person's 
emotional state. 
d. touch: Particular at tent ion should he paid to how much and what kind 
of touching is given to the baby. 

e. eye contact: Eye contact between a caretaker and the baby is very
important. The meaning of cc contact varies from culture to culture and 
from situation to situation. Interpretations of the meaning of eye contact 
will more likely be accurate if they are based on a knowledge of the 
meanings of a given culture's eye signals and if they are assessed in the 
context of other data, such as torte of voice, body positions, and gestures. 

E'amplpe: 
A mother may be distracted from the interview because she wants to look 
at her child, and she does so until the baby returns her gaze. This kind of 

2 See Chapter IV. 
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eye contact probably indicates attention and love directed to the baby.
The absence of, or infrequent eye contact between a mother and her 
baby during a long conversation may indicate that the mother is not 
paying much attention to her child in general. 

9. 	 note the condition of weaning-age children. In particular, look for signs
indicative of malnutrition, including thinness or swelling of the extremi­
ties, hair that looks brittle, has variations in color, or looks thin, hair that 
falls out easily, anorexia (disinterest in eating), apathy, irritability, or 
other signs of illness. Respect these impiessions. If a child appears to 
have changed from one visit to another, and looks ill, note that, using 
parentheses to indicate that tile note is an observation. 

10. note hygiene conditions in the home, for example, whether animals are 
allowed in the home, whether children defecate on the floor, ,nd whether 
bottles, food, or feeding implements are on the floor. 

Interview Guidelines 

1.Respect the coifident iality of an interview. Be very careful not to make 
comments concerning one person you have interviewed tor their child or other 
members of their household) to another. Use first names or initials of respond­
eits inlnotes, but use only pseudonyns in formal reports. Keep names and 
addresstes Of people inlerviewed in a safe place. 

2. Do not influence or hias responses. For example, the qunestion, "'Why is
breast milk goOd''" hi Ises the response because the LIuesCtion suggests that 
breast milk is good. Uhnbiased questions are "Why are you giving breast milk?" 
or "What do you think about breast milk?'' 

3. 	 Do not influence responses by making your biases clear through your 
attitudes or behavior. 

4. Try to work in depth as much as possible. Avoid being satisfied with 
superficial answers or moving too quickly from one topic to another. Work for 
detailed responses. Use LIuestions such as, "Why?" "IHow did you feel when thsit 
happened?" and "What do you think'!" 
5.When you want to be sure you clearly hezrd what the informant was saying 

or what the informant reallv intended to say, you can avoid repeating the 
question with the lactic of reflecting back the response. For example, to the 
question, "Why do you think your child became ill?" the reply was given, "Well,
it's the man next door, he gave her the evil eye." Question: "Oi, the lan next
 
door gave her the evil eye'?"
 

6. The technique of reflecting back an informant's question can be used if the 
answer might influence an informant's response at that point in the interview or
 
later on.
 

7. Be patient. It is not necessary to ask questions or to talk constantly. For 
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example, if the interviewer pauses to think, the informant may feel more 
comfortable pausing before replying. 

8. Do not interrupt the work of the informant. If the informant stops an 
interview to look after her children or to work, but indicates that she wants to 
continue with the interview, take advantage of this time to think, to review your 
notes, and to make observations, 

9. Always note the conditi ons of the interview, including tihe hour when the 
interview began and when it enled, who was present during the interview, and 
who the infornant s) was (were). 

10. Do not make what may tui rn out to be false promises or give false ideas of 
the purpose of tile project in order to assure cooperation from lie informant. 
Always tell the truth about tile piurposc ofla project and what is known at the 
time of the interview about what it will accomplish, not what may be desirable 
or intended. 

11. Use a moderate tone of voice for an interview. Be natural. Do not use an 
imperative tone. Interviews should be coinducted in a friendly tone. 
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Appendix 2
 

Hosw to Develop Recipes for Weaning Foods: 

General Considerations 
The foods suitable for infants and young children vary from one place to 

another, depending on availability, cost, culture, food preferences, and so on. 
A meal is LStially Made fro) sevCra.tl foods; each food supplies some energy and 
different nutrients, all of which combine together in the meal. It is important 
that the foo.ds are in the right proportion So that there is a IIadequate balance 
between the nutrients. and between energy and the ntlrients.** 

The foods chosen for a weaningI recipe sholId he easily available from 
gardens or local markets, low in cost, and used frequently in most househols. 
Local racthods for fOd preparation and cooking which use as little lime and 
fuel as possinle should be recommended. The mOSti)p puilar and suitable 
recipes are those which have heel; developed by local illothers with tle help of a 
health or COmunllllllity worker. 

When a few simple recipes have IbCII dCvehp)Cd, they should he tested Ol a 
few children in one or two meals daily. A great deal can he learned from such 
trials: for instance, how the children like tile recipe: whether the stools change
in any way (mothers often notice and may complain about this): how niiuch food 
can be given atone time: and how long it can he stored before it spol Is. 

The volume of the meal III ust lbe large because children aged onle to three 
years can only eat ablut 2() ml to 301 ml (I 1o I' ICacupfUls)*** of solid food at 

Margaret Caneron and Ynncr I 1 t cpriutIti b'n~ c[idei. homl .lin,onl of In/ant 
alt Yoing' t'hjhlr i (Ma ajitolli 1thfvundcr ,.byhtlaracrci bv n A n'vLg' 1198 pernission of 
Oxfortd Ulniversity Prcs, Thi. ecchisllciniiiial contains detailed inhornialion il Illny topics 
relmted to \kcanin,9-;IgC nitritioti inchuitg \hI tie ll f. (ti_ of brcast Milk, nt elimti.nlct 
diarrheal ttisease, and nutrilion etucation. 

tie is*Tthis appendi tmltikc Ih antuatl a whtole. distinguishes het cen energ, and mitrients. See 
the nutrient entry in the (liossary'. 
*Therecipes in this appendix distinguish between a standard measuring cup (240 nit; and a 

teacup 12X)ml. 
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one time. If a child is eating only three small meals a day, each one must have a 
high concentration of energy and nutrients in order to meet the child's require­
ments over the 24 hours. 

[fhe proportions of staple vind protein supplementary food inl the recipe
should give the best protein vlue possible. These proportions have been 
calculated for many of tie common staple and protein foods and are given in 
Tables I and 2. 

The sinplest recipe lrt-weaning food is one which has onlv two ingredients.
One example is it cereal tI" root mixed with a legume.[This is Called a basic mix. 
However, other fooids must he added to makc a complete meal. Recipes which 
are more suitable for the weaning period and for feeding later ame called 
mltinixes. 

A mItlmix htas flotr bIasic ilereldients: 
I. 	A staple as the main ingredient- p+reirl-y a cereal. 
2. 	A protein sutpplemnl t from a plant or animal food-lbeans, groundntts, 

milks, meats, chicken, fish. egs. etc. 
3. 	 A vitanmin and ntinerl su)plement -- a at:d/or fruit.-etable 
4. 	 Ani energy SliIl)lelntl - fat, oilotr sugar to increase the energy concen­

tration oftile mix. 
When these four illoltrdiits are used together it suitable prop)ortions they

form a conlete nieatl. ()tne wa iti which this can be illustrated is as a Food 

The hood Square. Breast milk is in the middle because it is a complete food 
in itself. Tile square has four parts-one for the staple, and one each for 

protein food supplements, for vitamin and mineral food supplements., and 
ffor energy supplements. 

A 	 13 
The Staple 	 Protein Food 

Supplements: 

Breast 
Milk 

C 	 D 
Vitamin and Mineral Energy Supplements: 
Supplements: 
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T:ble i 
Calculated Amounts of Ingredients for Basic Mixes-Using Edible Portions of Raw Foods 

Staples Oats WNheat Rice Sorghum. N1 ize Potato S'Aect Nam Taro, Banana Plantain CaF .ava 
(g) Supplement Millet Potato Cocovam Flour, 

(g) Gari 

I 0, 5'. 1 120 125 105 40 

) _5 I50 140 i l 
Soybeans l 0IILI 20 1 2 _ 2"= 2_ 2) 25 . 30

6z ' T 

Dried 65 65 0)W5 ) I )o 175 I'm) 181') 116 15(1 60 
skimmed milk 1&) , 10 1" 1 (1 2o) 1l 5 i I 20 20"K I " " I " 
Dried 55 55 43 .5 1; 22o 1(M 11; 115 t(O 90 35 

whole milk Ig) 1 1 I 25 2(; 2'_ 20I 31(1 30 25 2, 30 30 

Chick or 65 65 t; 6 5 30 I)S 211 195 I 160 70 
lean meat C) 101 21) 25 25 35 2, _0 4.4 45 145 

65 70 70 310 21)1 244) 22)) 21O IsO 75 

-) Z ,,0 25 3 5  
75 

Fresh fish g) 15 30 30 25 20 25 35 40 40 45 _;;_165 65 65 60 165 3 I0 W0 220 1 I10 .X o -

Egg g) t01 2"1 3)) 3J 25 254 35 25 l L I 45 50 

1. The basic mixes have been calculated to give the best possible protcin value (i.e.. amino-acid scorei. The least amount of protein food if used to 
supplement the staple to provide the basis of a meal for a child of about two years of age. 

2. To each of these basic mixes 10 g of oil OR 5&of oil and 10 of sugar OR 20 g of sugar should be zaddcd. 
3. Each mix then provides about 350 kcal (approxima:el, one-third of the daily needs of a two-year-old child). 
4. Each mix has the same protein value and provides the approximate equivalent of 5 to 6 g of relerence protein. 
5. The weights given for the staple and the supplement are for raw foods. [This appendix provides variations for the supplemerts. (ed.)l 

C) 6. The volumes of most of the basic mixes are between 200 ml to 300 ml when the water absorbed by the food is taken into account. 



00 

Protein suppiement-Part by raw weight 

-Edible portion 

Table 2 
A Guide to the Proportions by Weight of Staple Foods and Protein SupplementsNeeded to Make Economical Basic Mixes of Good Protein Value 

Staple food parts by weight edible portions 

Legume 

1 

Rice. maize 

2-3 

Sweet potato. taro, 

cocovam. banana, 
plantain*2-3 

Yam 

4 

Wheat. sorghum 

millet 

Oats 

15 

Potato 

16 

Soybeans Maize. rice 

2-3 

Plantain 

2-4 

Wheat. oats. sooghum. 

millet
4-6 

Sweet potato, taro, 

cocova, banana6-7 

Yam 

9 

Potato 

12 

Dried skimmed milk 

1 

Rice. sorghum, millet. 

maize 
4 

Wheat 

7 

Banana. sweet potato. 

plantain 
8-9 

Taro, cocoyam. 

,am 
12 

Oats 

13 

Potato 

19 

Whole milk powder 

I 

Rice. sorghum, millet. 

maize 

Sweet potato, yam. 

taro, coceyam, 
banana, plantain
3-5 

Oats, wheat 

4-5 

Potato 
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Table 2 (Continued)
A Guide to the Proportions by Weight of Staple Foods and Protein Supplements 

Needed to Make Economical Basic Mixes of Good Protein Value 
Protein supplemer

-Part by raw %eight Staple food - parts by weight - edible portions

-Edible portion
 

Chicken/lean meat Wheat. rice,. sorghum, Banana, plantain Oats Yam, taro. cocoyam Potato 
millet. maize sweet potato

1 2-3 4-5 6 6 12 

Fresh fish Wheat, rice. sorghum. Oats S\,,eet potato, taro, Yam Potato 
maize, millet cocovam, banana, 

plantain 
1 2!,'-3 4 4-6 7 12 

Eggs Wheat, rice. sorghum, Plantain Oats Sweet potato. banana Taro, cocoyam, yam Potato 
millet, maize 6 

1 2-3 3 5-6 8-9 12 

These proportions will give basic mixes sith good protein values. Oil, suy2ar should be added to a basic mix as indicated in Table 1.The total quantities of 
the foods used must be adjusted to the child's energy needs and the volume of food he cau eat. Amounts suitable for a two-year-old child are given in Table 1. 

*The high proportion of legumes in this mix may cause flatulence. 

Some additional suggestions for protein supplementary foods for basic or multimixes 
Legumes: The average type should be soaked, cooked without the skins, and mashed finely. Whenever available, add some of another supplement to the 

beans. Groundnut paste or ground sesame seed or any of the animal foods could be used. 
Soybean: For protein. Ten g of soybeans are equivalent to about 20 g soybean curd. 25 p home-made Tofu or curd cheese, and I(X) g unpressed soybean 

curd. 
icken lean meal: Any meat. snail, insect, or similar product used shou!d be well cooked and suitably shredded, minced or chopped. 

Fish: Calculations have been based on a fresh white fish. If dried salt cod. stock fish, or small dried fish are used. only one third of the weight before 
soaking is needed. 

AMilk: 
(a) 	DSM is best used when beaten into a hot cooked mix. If the powder is reconstituted before-being cooked, the maker's instructions suggest using lOg to 

make 1(X) mli (I dl or I oz to make half a pint (10 oz) of the liquid.
(b) 	 If fresh milk is available instead of the dried milk powder, use eight times more of the liquid milk. For example, 10g of whole milk powder is equivalent to 

80 ml of fresh milk. For yogurts. their value is similar to the milk from which they have been made. A soft curd cheese made from whole milk has abot 
four times as much protein as liquid milk. If made from skimmed milk there would be nearly six times as much protein. Eighty ml of fresh milk is 

t,.) 	 equivalent to 30 ml to 35 ml of evaporated milk, depending on the brand. 
0 Egg: weights of egg are given because eggs vary in size. On average the shell is about 10% of the total weight. 



Square shown in Figure 1. The Food Square can be a useful concept whenteaching how to choose ingredients for weaning recipes. As breast milk is a
complete food itcan be put into the middle of the square. It is an important foodduring the weaning period and, although after some time, the daily amount maynot be !arge, it is a very valuable source of energy and nutrients. 

Table .3Comparative Energy and Nutrient Values of Raw and Processed Foods/I00 g' 

Food/IO0 g Energy Protein Vitamin C Iron Comments 
(kcal) (g) (nig) (mg) 

Potatoes 	 Raw 87 2.1 8-21) 11. -
Boiled 80 1.4 4-14 0.3 Witter absorbed 
Roasted 157 2.8 5-10 0.7
Crisps 533 6.3 17 2.1 Fat gain; water loss
Wheat Flour 
 337 11.3 0 1.5 -
Bread 233 7.8 1) 1.1 Water absorbed
Chapatti 202 7.3 0 2.1 Water absorbed 
Pasta-Raw 370 13.7 0 1.4
Pasta-Cooked II 7 4.3 0 0.5 Water absorbed

Rice 	 Raw 363 7.0 0 1.7
Boiled/steamed 123 2.2 0 0.2 Water absorbed 

Millet-	 Porridge with:
 
Unnalted flour 
 25 0.A - 0.3 -
Malted floutr 83 1.3 -	 1.0 Increased aiount 

of flour usedLentils 	 Raw 339 24.0 Trace 7.0 -
Boiled 98 7.0 Trace 2.4 Water absorbedSoy bean, 	 Raw, dry 355 31.3 0 7.3 -
Unpressed curd 33 3.1 0 0.8 Water absorbed
Ferniented ITern pelt 149 18.3 0 10.0 Constituent changes
Sprouts-R aw 62 7.7 10 1.1 Constituent changes

-Cooked 34 4.8 2 0.8 Water absorbed; 

vitamin C lostSpinlach-type 
leaves' 	 Raw 28 2.0 50 2.5 -

Boiled 49 3.5 25 4.4 Water loss: 

vitamin loss 
These are representative figures (A.A. Paul and D.A.T. Southgate, eds., Mc(ance and Widdov­son's the Compo s ition of Fbodl, 4th ed. NIRC Special Report Series No. 297, London: IIMSO,
1978). Individual aod local cooking methods would show variations. 

- Adapted from I1.Brandtzaeg, Nutrition and technological evaluation oif malted flours from ragi(Ehenoin, coronuiaa), sorghum (Sorrhwru ul'oqtre and green grain (I'I.xeohts aurAs) for local 
processing of surpplementary and weaning foods. Cenral F ol Technological Research Institute,
UNU Center for Advanced Research antd Development. Mysore. 571X)13, India.

FAO, Jood Conpovition Tibrle.s.lor Ise in Eatil Asia. Rome: FAO, 
 1972.
B.S. Plait. Tzhhs o1 Representative Valtues i.1 Fmds Conlnonl. fUv/d in Tropical Countries,
MRC Special Report Series No. 312. London: HMSO, 1962. 
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Guidelines for Planning a Multimix Using the Food Square 
Step-by-step guidelines are given to help health workers planning a multimix 

for the first time. They should make certain that it will have enough energy 
concentrated into small bulk, as well as having adequate protein, vitamin and 
mineral value. 

Other factors, such as processing effects on nutrient values and the measur­
ing of foods, should also be taken into account. 

Step 1: Decide how much energy, protein, and any other important nutrient 

the meal should provide. 

Step 2. Choose the staple, preferably itcereal. 

Step 3. Choose one, or more than one protein supplementary food from 
those that are locally available and inexpensive. Use Table I or 2 as a guide to 
the proportions of staple and protein supplement to use. Sometimes two 

Table -I 
Effect of Cooking on the Weights and Volumes 

of Foods Due to the Absorption or Loss of Water* 

Weights Volumes 
Food Raw Cooked Raw Cooked Approximate changes 

(g) (g) (ml) (ml) on cooking 

Rice I(X) 230-25() I(X) 3(X) volume-increases by 3 
Noodles-small I(X) 2(X)-25() 1(X) 250 volume-increases by 2V1 
Maize flour I(X) 5(X)-6X) I(X) 440-460) volume-increases by 41/. 

Igruel) 
Rolled oats I(X) (X)-7X( IX) 3X)-350 'olune-increases by 3 

(gruel) 
Potato I(X) IX)-5 weight-litile change 
Beans 

whole I(X) 230-250 1(X) 240-2N)) volume-increases by 21h 
split, no skin I(X) 250-3(X) I(X) 250-3M volune-increases by 21/-3 

Green leaves Boiled, drained and 
chopped 

Spinach type I(X) 6-70 I(X)g-I dl 
lOg-I tbspn weight reduced by I/3 

Cabbage type IX) ) log-I thspn weight reduced by 1/5 

Alisct'Uaneous 
I average chapatti (flat bread 40g) is equivalent to 25g wheat flour 

7
l(X)gwholemeal or white bread is equivalent to 0g flour 
I average tortilla is made from (0g corn dough 

OThe amount of water used and the length of cooking time affects the amount of water absorbed or 
lost from the food. These changes shown in the table are c'.mple's onIy. They should be checked 
locally. 
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protein foods can be used together (e.g., beans with a little fish or beans with
ground sesame seeds). If possible use some animal protein food as even small 
amounts improve the protein value of mixes based on plant foods only. 

Step 4. Decide on the amounts of staple and protein supplement to use.
Allowance should be made for the amount of water absorbed h, cereals and
legumes during cooking (see Tables 3 and 4), and the volune of solid food a
child can eat at one meal. Most of the quantities given in Table I are suitable for 
a two-year-old child. but they may need adjusting so that they can be easily
nieasured with a household utensil. 

Step 5. Calculate the energy value of this hasic mix. 
Step 6. Choose the vitainin and inineral supplenent to provide the impor­

tani vitamins and mincrals. Dark green leaves or vellow/ orange fruits and
vegetables are most valrable. Remember that t1L availability of iron is increased 
if there is some food containing vitaniin C andior small amounts of nieat or fish. 

Step 7. Choose the energy supplement to increase the energy value to the
required level. This ingredient should not provide more than 251 to 30% of (Ie
total kilocalories it the recipe. Chihldrei (1o not like food which is too fatty' or'()il\". 

Step 8. Decide which flavirins are needed to make the iiultinlix taste
good for children, remembering tlat sMal children usual ly do not like ho, 
spicy food. 

Step 9. Choose methods of preparation and cooking which are simple, 
preserve the most i iiportant nutrients. use as little fuel as possible, and (t0 not 
give the mother too much extra work, 

An Example of Planning aiMIultimix 
This mutimix is suitable for a ninc-niontli-old infant who is still having breast 

milk. The average weight for this age is 9 kg and it is assumred that the infant has
three meals a day. It is estimated that there is about 300 ml of breast milk during
the 24 hours. At this age infants should be starting to share some of the foods 
used for family meals. 

I-nrgy Protein Vit. A Vit. C Iron 

Daily recomn nded inrake 
(kcal) 

)()) 
() 
i 

(jg) 
3(g) 

(mg) 
21 

(mg) 
7 

Value of hreast milk 
3WK)ml 21M 3.2 I,80 1 0.3 

Value to betprvided 1) 
ithree multrimixes 

Value for ONE multimix, 
7,0 14.8 1 .I t) 6.7 

i.e.. TARGET for recipe 260 5.) 4) 3 2-3 
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Step 1. The target for the energy and nutrient value to the multimix was 

calculated as shown in the table above. 

Step 2. Rice was chosen as the staple. 

Step 3. Mung bean was chosen as the protein supplementary food. Table 2 
shows that one part mung bean should be added to two to three parts rice to give 
a good protein value. 

Step 4. Both rice and Inung bean absorb water when cooked. So that the 
volume of the meal woiikl not be too lri-rge, it was decided to use 40 g rice and 15 g 
mting bean. These amounts can be measured with local utensils. 

Step 5. Tile energy and nutrient \,,alue of the basic mix was calculated and is 
shown in Table 5. 

Step 6. A local spinach was chosen as the vitamin and mineral supplement. 
One handful of leaves which weighs 30 to 40 g provides sufficient vitamin A and 
vitamin C even when allowances have been made for cooking losses.* 

Step 7. Local groundnul oil was chosen as tile energy supplement. One 
teaspoon (5 g) increases the energy value to the target for the multimix but does 
not increase the volume very much. 

An example of a multimix using the four parts of a Food Square. 

A B 
Rice Mung bean 
40g 15g 

Breast 
Milk 

100 ml 

C D 

Dark green Oil 
leafy vegetables 5g 

30g 

Since vitarin A-rich foods alc no(t usually gi en at each meal and since ,itarnin A can be stored in 
the body, it is wise to give more than the recommended intake in some of the muitmixes. 
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Table 5 
Example of a Weaning Niultimix and its Food Value 

Food 
Raw 
weight 

Approx. 
raw volume 

Energy Protein Fat Retinol 
equivalents 

Vitamin C Iron Approx. 
cooked 

(g) (ml) (kcal) (g) (g) (jg) (mg) (mg) 
volume 

(ml) 
Basic mix 

Rice 
Mung dhal 
Value of basic mix 

40 
15 

45 
10 

145 
49 

194 

2.8 
3.3 
6.1 

-
0.1 
0.1 

0.5 
0.5 

-

0 
0 

0.7 
1.2 
1.9 

100 
25 

125 
Other added 
ingredients 

Dark green
leaves 

Groundnut 

40 - 19 2.0 - 380 40 1.6 20 

oil 
Value of multimix 

TARGET FOR MULTIMIX 

5 5 44 
257 
260 

0 
8.1 
5.0 

5.0 
5.0 
-

-
380 
40 

40 
3 

-

3.5 
2-3 

5 
150 

Breast milk
(1/3 total daily intakel 100 70 1.1 4.2 60 3.8 0.08 100 

Value for meal plus 1/3total daily
intake of breast milk 
TARGET 

327 
300 

9.2 
6.0 

9.2 
-

440 
100 

44 
6 

3.6 
3.5 

250 
250

Ifmg red palm oil was used instead ofgroundnut oil, the vitamin A value would have increased by about 30 0 pg. The vitamin C value depends on the cooking
method. 



Steps 8 and 9. Sone of the usual flavorings were added and local cooking 
methods wexc used. The multimix recipe was tested with the help of mothers in 
the community. 

The final energy and nutrient valtes and how they compare with tile target 
values are shown in Table 5. The volume of tile meal is also shown. It issuitable 
for a nine-month-old infant. Figure 2 shows this multimix recipe in tile Food 
Square together with the breast milk that is likely to be taken at the same time. 

There are several points to rmenlmber when developing mnntim ixes for the 
weaning period: 

When cooked, cereals absorb different aniotnts of water. Rice and wheat 

The consistency of a gruel changes with temperature. 

Typical range of 
eating temperatureConsistency 

-Solid 

- Semi-solid I 

- Semi- liquid 

D 
A
 

- Liquid~~ I Ii i i I Staple Alone
 

jStaple iC 

20 25 30 35 40 45 50 55 
Temperature 0C 

Cool 4 Hot 

Gruel made from the staple becomes more solid as it cools 1A to B). If oil is added to agruel 
it stays soft, even when cootl W. to D). See references I and 2 in ihe reference list ait the end of 
this appendix (etd.. 
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increase about two-and-a-half to three times in volume and maize flour about six 
times when cooked to a suitable consistency for a gruel. The volume of the 
cooked legumes is also about three tinies greater than when raw. This change in 
voIume must be taken in to acCOUnlt becauise asnall child is not able to eat more 
than about 200 nil to 300 ml II to 1112Cup)fulsr. Fresh tubers and roots already
contain water andltheir volume chlnlgs htiel when boile(d or sleamned. 

Sore cereals, such as ot.s, hiave imore balanced amino-acid pattern than 
orhers and need only small anioUnIts Of I supplement to improve their protein
value. Rice ais a good amino-acid pattern but has less toiul protein than other 
cereals. Maize has a pattern of amillno acids thal is less well hallnced aid so 
more of tie protein SUl)iPl)CmenLtary food is needed t iiprove its pattern. This 
explains why, in Tables I and 2, the propo)rtion Of"cerealI and protein supple­
llent illtie varies soasic ixllsXC lImuLch. 

Tubers, starchy fruits, and roots contain less p~rolein and usuilly they, have a 
poorer pa tern of essential amino acids. This makes it difficult to design a basicmix with a good protein vdue using these taples. A\n exception is the potato.

]Ihe amount111l of' water affects the concentration of protein i a food. Fresh 

'7ur.uc -I 
A variety or local foods for mnultinixes or family pot recipes fitted 

into the four parts of the Food Square. 

A B 
Staple: Protein Supplements: 

.1 5la l 11z' 
f
 

1.16,I fr,.h,Carined 

Breast t-gqq!, 

Milk 

Vitamin and Mineral Food Energy Supplements: 
Supplements: Hwj, pairn oil 
Dark 9weerl ,i!ar-) q rld,,ut ,,i
 

PlIIITI[klfl lormatIo,%(;re5%wiel Rldther,qWh,v)mal~rg~atl
 

pvp!l!,.salrid v ,p-Lhfblehs
, Laird :oofi(j(fat
 

Oran sles,tI iiianl-ljoin
P)apa~yai ftLllt ~~| 
alndJ()th r fruit, cfflf u vr~nl 
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tubers and roots have a relatively high water content. Even when compared 
with cooked cereals their protein content is usually lower and so with them a 
greater proportion of protein supplement must le used in the basic mix. 

Most legumes are difficult to digest and cause flat ulence. This can be avoided 
if legumes are properly soaked, skinned, and then cooked until they are soft. 

When introducing legumes, give only small millounts at one time. For very 
young children the proportion of legumes in the basic mixes suggested in Table 
I may need to le reduced so that they can be more easily digested. 

Protein supplements from animal foods are easily digested and have an 
excellent amino-acid pattern. However, they are usually expensive and often in 
short supply. Adding even a small quantity of animal foods to legumes is an 
economical way of using a hi igh-q uality protein supplement. These foods often 
improve the taste of the meal, and this encourages more of Ithe food to be eaten. 

Other important nutitrients+:ire often found in lie protein supplements. For 
example. sinall fish have calc i n and( B vitanins, neats have iron, and liver has 
iron as well its vitamins A, B, and 1). Groundnuts have it good supply of oil and 
niacin: whole milk and its products contain B vitamins, caiciu in, and vitamin A. 

7hhh/' ( 

Examples of Alternative Multimi:. %for Weaning 

Approx. 
Retinol cooked 

Food WVeight Energv Protein equivalents Vitamin C Iron volume
(g) (kcal) (g) (P g) (mg) (Ing) (m]) 

IX.ral,/h' I 

Rice 4) 145 2.8 - 0.7 1W 
Snall dried fish 6 16 2,8 -- - ).3 5-11) 
t)ark green 

leaves 4t) 19 2.) 3t) 40 1.6 35 
Red palm oil N) 88 - 6(X) - - 10 

Total cooked
 
meal 268 7.6 
 I8 40 2.6 150 

Orange (4) 27 0.6 28 31 0.4 50 

Total 295 8.2 10W8 71 3.1 2(X) 

Etalynh,2 
Rice -15 163 3.1 - ­ 0.8 115 
Tenipeh* 20 30t 3.6 -I 2.0 15-20 
Dark green 

leaves 40 Iq 2.0 380 40 1.6 35 
"Itoiato 310 6 0.3 7 I75 0). 25 
Fat/oil I0 88 ­ - - - 10 

Total 31)6 9.0 456 47 4.5 2(X 

T'empeti is made from soybeans or ground nuts. 
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0Table 7 
A Suggested Day's Meal Plan for an Infant of Nine Months Weighing Almost 9 kg 

Weight 
(g) 

Approx. 
cooked 
volume 
(ml) 

Energy 
(kcal) 

Protein 
(g) 

Retinol 
equivalents 
(Uig) 

Vitamin C 
(mg) 

Iron 
(mg) 

Breast milk - assumed 
amount over 24 hour--: 500 ml 35G 5.4 299 19 0.4* 

Mor.,ing meal 
Rice raw 
Mung dhal - raw 
Ghee/butter 

30 
10 
5 

80 
25 
5 

109 
32 
44 

2.1 
2.2 
-

-
-
15 

-
-
-

0.5 
0.8 
-

To)talfor meal 110 185 4.3 15 - 1.3 

Midday or evening meal 
from family cooking pot

Rice - boiled 
Small fish from stew 
Sauce from stew with 5 g oil 
Dark green leaves - chopped 
Orange to suck (raw) 

Total for meal 

135 
5 

30 
15 
30 

205 

176 
16 
45 
10 
27 

274 

3.5 
3.4 
--. 

1.0 
0.6 

8.5 

-0.5 

-

190 
28 

218 

10 
31 

41 

1.0 

0.8 
0.4 

2.7 
Evening or midday meal 

Rice- raw 
Lentils - raw 
Ghee/butter 

30 
10 
5 

80 
25 
5 

109 
314 
44 

2.1 
2.4 
-

-
1 

15 

-
-
-

0.5 
0.7 
-

Total for meal 110 187 4.5 16 - !.2 

To6tal value of meals 
and breast milk 996 22.7 548 60 5.6* 



Recommended daily intake 	 990 17.8 300 20 7.0 

*Iron from breast milk is more efficiently absorbed than iron from other food sources (3). 1See reference 3 at the end of this appendix (ed ).I 
1. The approximate volumes of the meals have been indicated. 
2. The contribution of breast milk to the total energy and nutrient intake is important. 
3. The nutrient value of meals would change according to the foods chosen as ingredients. 
4. Vitamin A would be reduced if a vegetable oil were used instead of ghee or butter. 
5. Iron intake could he increased if parboiled rice were to be used and also if any meat were available. 
6. Vitamin C values would depend on the cooking methods, though fresh citrus fruit and the breast milk make a good contribution. 

Table 8 
Examples of a 'Family Cooking Pot' Multimix Meal 

Nutrient analysis of meal 

Approx. Handy
Raw cooked household Retino'
 
weight volume measure Energy Protein equivalets Vitamin C Iron
 

Chapatti (g) (ml) 	 (kcal) (g) () (mg) (mg) 
-from wheat flour 25 - I piece 86 2.9 - 0.9 

Dhal 
- fron chick peas 25 92 5.0 8 - 1.6 
Vegetables, raw, mixed 40 110 or 112 cup 14 1.0 133 16 0.6 
Oil in cooking 5 	 *4 - - - -
Yogurt 60 54 2.1 6 0.06 
Sugar S 105 or 1/2 cup 20 
Water - to dilute 40 

Total value of meal 	 310 11.0 147 16 3.2 
.	 Volume of dhal and vegetables 110 

Volume of yogurt drink 105 



Eggs have a good v'ariery of nutrients and legumes often contain some calcium 
and iron as well as B vitanins. 

One of the most useful mineral and vitamin supplement is any variety of dark 
green leafy vegetable, such as spinach, or sweet orpotato, cassava leaves.
These are rich in vitamin A and, depending on how they are cooked, contain 
vitamin C and some iron, the vailaility of which depends On other ingredients
i llthe mix. Up to 51 g of raw leaves is a reasonable amount to add to a multimix
containing 3011 kcal. Some fats. like red palm oil. butler, or ghce. supply vitamin
A and thus iet ease the couceutration of this vilamin as well as energy.

Fals and oils also impr,\e the tIaste and coIlsiStency of many loods. Figure 3
shows how the collsistenc,' of foods varies accordingy to thcir temperature
and whether or ilot they contain oil ISCe reference 2 at tile end of this
appendix. (ed. ). Nortally a1gruel or porridge bccomes much thicker as
it cools. It is More difficult forla Voutllle child to a+gruelet. tha.t has a
thick or solid ico wiis oIne rCasou whty a,istecy, itoliers add lot of water
when maki ig some gruels. Ifsome oil is added to Ihe gruel iI is sofler eVen when
it is cool. Thus, (he addition of, oil increases the energy Concentration of gruel 
in two was: 

by adding kilocalories: 
hb reducing tIte amount of water' ilcded to preparIe a gruel wilh fhe right

ctollsisleiio'. 

I is not alwa s possiblc to ie the target for every tinltrienl at every neal 
every da. I lomwer, it is cxtreicly important that over a period of a week or
less, the average daily intakes ineet the recommended intakes. This can be done
hy makingo use of all the different foods that arc availahlc locallv. A useful
teaching exercise is to list all the possihle local foods in the appropriate sections 
of the Food SLiar IScCsC uitr' -1l. 

Two alternalive liilixes e giMVell ill TIble 6: Ihev show hlat the total
nulrient hI'ods 

to use niuli-nnixes il phiilluil melcals for tile day.
 

valie Le)Cds tIt lhl chOiscr as ihgredietits. Tahle 7 SLggests how 

Pilanning a Nhultihix from the Family Pot
 
The inltithinlixes described so far 
 ire sitple ones which shoxv weights of the 

raw ingredienits to e cooked. These mixes are useful when a meal must be 
prepared sCparately (Or tIle child.
 

Htlowvever, of'tell it is molre convetient 
to use Ihe foods already cooked for the
family meal. 'IhesC foods cati he taken fronm the cooking pol in the amounts
 
needed to make a suilablc multimix for the voutin 
 child. 
lxaml ,.":1 

Al example from India shows how this is dntte. In this household a typical 
ieal consists of: 

- chapaltis, a soft flat bread ialde from wheat flour, 
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- dhal, a legume dish often made with chick peas after the skins have been 
removed; 

- a side dish of vegetables, likely to contain some dark green leaves or red or 
yellow vegetables: 

- yogurt, taken as a drink, after diluting it with water and sweetening it 
with a lit'! sugar. 

Thc meal is prepared in the normal way for the family, and afterwards some is 
put in a separate bowl for the young child. 

Table 8 shows the equivalent raw weight of each ingredient needed to make a 
balanced multirnix, the cooked volume of (lie foods, the nutrient content, and 
the total volume of the cooked multnimix. There is a column in which the volume 
of cooked foods in local household utensils can be written. No flavorings or 
spices are shown and no allowance has been made for the cooking liquid, which 
might be served with the foods. The nutrient valute of the meal (lepends to some 
,extent on which vegetables are used alld also on the type of sugar used. The 
more unrefincd type of sugar, called jaggery', contains a small amount of iron. 

When using the ingredients f.on the family's cooking pot, it is important to 
real~i, that the nutrient content of the cooked foods Will be different from those 
of th : foods when raw This is because some foods absorb water and/or any oil 
that has been used for cooking. Boiling or stewing for a long time reduces 
vitamin value, especially those for vitanin C and soie of the B vitamins. 
Therefore, some allowance shoumd be made for changes in nutrient value. 

The weilts and volunies of the raw foods change when they are cooked. 
Food cotaposition tables d not uIsually give the riu1t rient values for cooked 
foods because ,:okino methods are so variahle. It is important, therefore, to 
know tire equivalent raw weight of -i cooked food. Then it is possible to 
calculate the nutrient value of the co ked foods used in the in oiltimix. Approx­
iriate guides to indicate how the raw imo)0oUiitS of foods change when they are 
cooked are given in Table 3 and Table 4. 

Ad dough different vegetables and fruits add variety, the basic ingredients 
used in many family diets vary very little from day to day. Therefore in any one 
area, there are only a limited number of foods for which the energy and nutrient 
values have to be calculated. By doing these calculations health workers become 
familiar with the energy and Iurient values oif foods. This makes it easier for 
then to work out the weights of foods needed when they develop multimix 
recipes. Recornmended weights must be converted into local household 
measures before being demonstrated to the mothers (see Tables 9 and 10). 

When discussing with mothers how to make multimixes froi the family 
cooking pot. it is almost always more practical to talk about volume measures 
or spoonfuls of cooked foods than to tell them the weights of the raw ingredients 
to use. 
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Table 9 
The Volumes and Equivalent Weights of Some Raw Foods* 

Volumes 
Food** 500 ml 200 ml 100 ml Local utensil 

(5 dl) (2 dl) (I dl) 
Approximate weight 'lype Weight

(g) (g) (g) (ml) (g) 
Example: 
Milk can 

Sta/,s 
Rice 450 180 90** 200 180 
Wheat noodiles Ismall) 450 180 90 
Rolled oats 20) N0 40 
Flours-whole grain 275 110 55
 

-refined 30) 125 
 6.5 
Cassava flour Igari) 350 150 75 

Legumes, o.iblct'. 
Large, e.g., kidney beans,
 

cow peas 
 150 75
 
Small. e.g., nlungbeans,
 

chickpeas 
 175 90
 
Split, no skin, e.g., lentils 175 
 90 
Flour, e.g., bean 170 85 
( roundunls, whole 145 75
 
Sesame sceds 
 140 70 

Other fodts 
Vegetable oils 200 100
 
Sugar 
 2(X) I(X)

Milk, liquid 2(X) 
 10M 
I)ried skinlmed milk-powder 90 45
 
Dried skimmed milk-granules 70 
 35 

I level tablespoon 115 nil) 
g

Oil 15 (I ispn 5g) 
Sugar 15 (1 tspn - 5g)
 
Bean flour 
 12 
Sesame seeds 10
 
Milk: Evaporated, no sugar it
 

skitnmed powder 8
 
skimmed granules 4
 
full crean powder Q
 

*All weights and volunes given in this lable are for edible portions of food (editor's note).*Example: for practical use I(X) nil rice weighs 90Og. 
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Table 10 
Calculation of Approximate Weights from Known Volumes of Raw Foods* 

Foods (raw) Volume x Factor = Weight 
(ml) (g) 

Staples 
Rice 0.9 
Noodles (small) 0.9 
Cassava flour Igari) 0.75 
Refined flours 0.65 
Whole-grain flours 0.55 
Rolled oats 0.4 

Legumes, oilseett 
Larger, e.g., kidney beans, cow peas 0.75 
Sinai. r, e.g., nungbeans, chickpeas 0.9 
Split, no skins, e.g., lentils 0.9 
Flour, e.g., bean 0.85 
Groundnuts 0.75 
Sesame seeds 0.65 

Other /lo(Ad
 
Sugar 1.0 
Oil 1.0 
Milk, liquid 1.0 

powder 0.45 
granulles 0.35 

The factors are derived from Table 9.The volume (nil) x the given factor - weight (g). 
I+xaniples: 2(X) nilrice 0.9 -I g:.. (0 

10 ml cowpe'as . 0.75 - 75 g 

The weil/t 1g) the given factor volumie Ini). 
Example: 75 g cowpeas -0.75 - IW ml 

*All weights and vtolumes given in this table are for edible portions of food (editor's note). 
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Appendix 3
 

Growth Monitoring Tools 

Arm Circumference Tapes 
Instructions for making and using tricolored and insertion arm circumference 
tapes are available, with samples, irom: 

P.O. Box 49 
St. Albans 
Herts. ALl 4AX 
UK 
Cost: samples free 
Voluntary Heahlt Association of India 
C-14 C. Centre 
SDA 
New Delhi I l(X)16, India 

Cost: US $.20, insertion tapes, and US S.10, tricolored tapes, plus postage. 
Money must accompany order. 

Commercially manufactured 
The following tapes can be ordered in bulk: 
Cimder Strips Description: two tricolored strips; age specific: 0-3 months, 

4-7 months, 8-11 months, 12-23 months, 24-47 months, 48-59 mooths, and 60-72 
months. 

Cost: US $20. Write to: CIMDER 
Attn: Dr. Jorge Saravia 
Apdo. 3708 
Cali, Colombia 

*"Griffiths, M. Growth Monitoring of Preschool Children: Practical Considerations for Primary 
HealthCare Projects.Washington, DC: World Federation of Public Health Associations. Revised 
1984. 
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Sinaps Strip Description: one insertion tape with dual colored bands. Bands 
are for specific age groups: 0-30 days, 1-5 months, 6-30 months, and 31-60 
months, and are for pregnant women; made of durable sun and rain resistant 
material; tested in Mexico, Guatemala and Brazil. 

Cost: approximately US $50. Price decrease for bulk orders.
 
Write to:
 
Aaron Lechtig
 
UNICEF/Brasilia
 
Setor Bancario Sul
 
Edificio Seguradoras 13 andar
 
7(X)72 Brasilia DF Brazil
 
Echeverri Tape and Chart Description: a pla';ticized paper arm strip marked 

in centimeters, and a growth chart with a dimly shaded malnourished zone and 
an unshaded normal zone. Chart can be used through child's sixth year. 

Cost: 2(X) Pounds Sterling.
 
Write to:
 

TALC
 
P.O. Box 49
 
St. Albans
 
Herts ALI 4AX
 
UK
 

Scales 
Locally Manufactured 

The designs and procedure for making scales are available from: 
P.O. Box 49
 
St. Albans
 
Hefts, ALl 4AX
 
UK
 
Hesperian Foundation 
P.O. Box 1692
 
Palo Alto, California 94302 USA
 

Commercially Manufactured 
Scales for Clinics Description: A wide variety of clinic scales are manufac­

tured, each slightly different. Therefore, it is suggested that one write directly 
to the distributor for details. 

Cost: The table top model for weighing small children usually costs between 
US $150-3(X). 
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Write to:
 
CMS Weighing Equipment, Ltd.
 
18 Camden High Street
 
London, NWI OJH, UK
 

or
 
Salter Industrial Measurement, Ltd. (table top, pan model only)
 
George Street
 
West Bromwich, B70 6AD
 
UK
 

Single Beam or Bar Scales
 

The Philippine Bar Scale Description: This is a hanging bar available in 10,
 

25, and 50 kg capacity. It is manufactured in the Philippines and is a type of 

scale with which health workers there are already familiar. The scale is made of 

iron, but is zinc plated, and is heavier than many (scale a!'me weighs slightly 

more than 3 kg). Counterweights are lead, covered with ce',ored rubber. The 

bar has machine-etched 1(X) g gradations. The scale can be tared.* 

Cost: US $14.50 (10 kg); US $18.20 (25 kg); US $22.50 (50 kg).
 

Write to:
 

Dr. Rodolfo Florentino
 
Deputy Executive Dir "'or
 
Nutrition Center of the Philippines
 
MCC PO Box 653
 
Ivlakati, Metro Manila, Philippines
 

Kumudini Bar Scale Adaptation of the 25 kg Philippine scale to a Bangladesh 

project. Description: The same as the Philippine scale except that units of 

measure are local --seerand chattak. Calibrations cut into iron rod and painted. 
Harness for children available. Scale can be tared. 

Cost: US $20-25.
 
Write to:
 

Mrs. Pati
 
Kumudini Welfare Trust
 
P.O. Box 62
 
Naryanganj, Bangladesh
 

Tare: the deduction of weight made in allowance for aweight hung on the scale. For example, if a 

basket is u:ed to hold the child, the basket can he placed on the scale and the scale tared to read 

zero. 
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Chinese Wood Scale Description: The capacity of this scale is 30 kg in 100 ggraduations. It is manufactured in Thailand from wood and is lighter than many(scale weighs 2 kg). Since numbers are etched on wood they may be difficult to 
read over time. 

Cost: US $25.00 (comes with two harnesses for suspending the child). 
Write tc: 

Nutrition Division
 
Derpartment of Health
 
Samsen Road
 
Bangkok !9200 Thailand
 
Tansi Bar Scale Description: Light weight metal scale (scale, basket, andweights weigh 2.4 kg). The bar is short; thus, it is not a direct reading scale. Thebar only has a capacity to weigh 10 kg. If the child weighs more than 10 kg, a 10kg weight must be added on the bar. The health worker, then, must rememberto add 10 to the number indicated on the bar. The scale is made in India. It canbe tared. Enumeration isclear. Capacity is 20 kg. (This may not be sufficient if

6- and 7-year olds are in the program.) 
Cost: 200 Indian Rupees (US $25.00). Allow three months from date of order
 
for delivery.
 

Write to:
 
P.Sivaraj
 
General Superintendent
 
Ta,,J Tool Room
 
Tamil Nadu Small Industries Corp. Ltd.
 
Industrial Estate, Guindy
 
Madras 60-032, Tamil Nadu, India
 

Dial Spring Scales
 
ITAC Model 800 Description: Light weight (1 kg) in durable metal 
casewith unbreakable plastic face. Case painted with enamel, which may chip and expose metal. Easy to read; large numbers mark five kilogram increments and
small numbers mark every kilogram with lines at every I(X)grams (not available
in pounds). Capacity 25 kg in one rotation. Scale can be tared although taring
screw in tongue of scale is not as easy to adjust as that of the Salter Scale.


Accuracy is 1/2 of I%of full capacity.
 
Cost: US $60. Price includes two waterproof weighing pants and carrying bar,
FOB*, sturdy export packing extra at cost. A discount is available for large

orders.
 

*FOB: Freight on board. 

228 



Write to: 
ITAC Corporation 
PO Box 1742 
Silver Spring, MD 20902 USA 

CMS Model MP25 Description: Light weight in unbreakabie plastic case, 
with ventilated plastic dial cover. Easy to read, although ITAC scale is clearei. 
Capacity 25 kg in one rotation with I(X) g divisions, or available in pounds­
capacity 56 lb in 1/4 lb division.;. (Not recommended to get both kg and lb on 
the same scale face.) Scale can be tared; has proven to be extremely durable 
under rough treatment. 

Price: 24 Pounds Sterling, FOB. Orders can !-e filled :n te-diaiei% fi.,m 
London stock. The cost is for weighing pack that includes the scale, a shoulder 
bag, and 3 baby-weighing trousers. A discount is available for large orders. A 
hang bar for older children and a folding door bracket are available separately. 

CMS Model DM 20 Description: This is the same scale as CMS Model 
MP25 but with adial on each side of the scale. The dial on one side wiil register 
20 kg in one rotation with It)) g divisions, while on the reverse side of the scale 
another dial has drawings of stages of a child's development and basic feeding 
routine. The drawings are to aid mothers but may be misleading for malnour­
ished children. 

Price: Same as above. 
Write to: 

CMS Weighing Equipment, Ltd. 
18 Camden High Street 
London NW I OJH 
UK 

Salter Model 235 Description: Light weight in durable non-rust aluminum 
case with an unbreakable plastic face. Easy to read although ITAC scale is 
clearer. Capacity 25 kg inone rotation with 500 g or 100g divisions. Scale can be 
tared without difficulty. Scale has been well tested and modified to improve 
performance. 

Price: 18.50 Pounds Sterling, FOB for scale only, or 27.50 Pounds Sterling, 
FOB with five pair of weighing trousers. Allow 12 weeks for delivery. A 
discount is available for large orders. 
Write to: 

Salter Industrial Measurement, Ltd. 
George Street, West Bromwich 
West Midlands, B70 6AD 
UK 
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Marsden Model 165 Description: Light weight, stainless body with vented
plastic dial cover, single or dual faced. Capacity 25 kg in single rotation with 1(X)
g divisions or 56 lb with 4 oz divisions. (It is not recommended to purchase a dial
with both kilogram and pound divisions.) Scale can he tared. Two-year guarantee.

Price: 25.75 Pounds Sterling, FOB. Weighing trousers cost an additional 3.00 
Pounds Sterling each. 

Write to:
 
Marsden Weigning Machine Group Ltd.
 
388 Harrow Road
 
London W92HU
 
UK
 

Tubular Spring Scales 
Chatillon IN-50 Description: Small, extremely light weight, made of non­

corrosive brass. Capacity in 25 kg or 50 lbs. Difficult to read; the marker is hard 
to distinguish and the scale is marked in I;oth kilograms 1250 g intervals) and 
pounds 18 oz intervalk. Scale can be tared. 

Cost: US $37, FOB. 1)iscounts of 25 to 30 percent available for largeare 

orders.
 

Write to:
 

John Chatillon and Sons
 
83-30 Kew Gardens Road
 
Kew Gardens, New York 11415 USA
 

Super Samson Description: Fxtremely light weight, made of durabie plastic.
Overload protection. Difficult to read because of small space between numbers. 
Capacity 20 kg with 2(X) g divisions, or 441 I) with 8 oz divisions. Scale can be 
tared. 

Note: This scale is best for weighing newborns or children under 2, not for 
weighing children from the ages of two to five. 

Price: 5.95 Pounds Sterling (US $10.00) for 20 kg scale alone. If ordered in a 
package with a nylon sling, tape measure, and carrying case, the total price is
9.75 Pounds Sterling (US $24.001, FOB. Less expensive scales with a capacity 
of 10 kg are also available.
 

Write to:
 

Salter Industrial Measurement, Ltd.
 
George Street
 
West Bromwich, B70 6AD
 
UK
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CMS Plastic Tubular Weigher Description: Similar to the Salter Super 
Samson. Capacity 10, 15, or 20 kg. 

Cost: 5.(X) Pounds Sterling, FOB. 
Write to:
 

CMS Weighing Equipment, Ltd.
 
18 Camden High Street
 
London, NWI 0JH
 
UK
 

Digital Scales 
Pathweight Electronic Description: Small (fits into a pocket), light, digital 

reading, runs on a 9 volt transistor battery. Electronically dampened to improve 
readibility. Capacity 20 kg. Scale can be tared. 

Note: This scale is still being developed. Field trials to be done in Septem­
ber 1984. 

Price: Expected to be inexpensive. 
Write to: 

PATH 
Canal Place
 
130 Nickerson Street
 
Seattle, Washinoton 98109 USA
 

Length/Height Boards 
Many models exist. Those mentioned below are available commercially. 

Instructions for making a measuring board (board only for measuring length, not 
standing height) are available. 

Price: free
 
Write to:
 

AHRTAG
 
85 Marylebone High Street
 
London W IM 3DE
 
UK
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Shorr Measuring Board Construction Kit Description: Board issuitable forlength and height. Kit includes everything but the wood: hardware, shoulder 
strap, measuring tape, ilue and instructions on how to construct the board and 
flow to weigh and l.easlre. 

Price: US $25.00. The ronsrmnicion booklet can be purchased separiltely forUS S3.00. The e'mial "I low to Weigh anii Measure Children" is also availa­
ble separately for [IS $3.(00. 
Write to: 

Shorr Productions
 
807 Triphanmmer Road
 
Ithaca. NY 14850LUSA
 

Commercially Manufactured Length/1Height Boards or Measurers 
Shorr Portable Measuring Board I)escription: Durable portable board

(comes with carrying strap) for intasuring height and length, 130 cm x 35 cm x 
28 cmi: weighs 13 lb and is water resistant. 

Price: IS $175.))) includes illustrated Iiluil "I to"low Weigh and Measure 
Children". 
Write to: Shorr Protductlips. see al ovc. 
Microtoise Height Measure )escriplit on: Light and porlable. Neasures 0 to

2 meters in I ini U~madmiatlions. Cnill he sLs)endedIlllfrom a wall or door Irane or 
run along a tahlc.
 

Cost: 7.(X) PoMds Sterl in..
 
Write 1t):
 

CMS Weighing Fqulpment, Ltd.
 
Camnden High street
 
London NWI O.1I, JK
 

Weight-for-Height Wall Chart- "Thinness Measure" 
Price: 1.30 Pounds Sterling in black and white: teaching aids 5.00 Pounds 
Sterling. 

Write to: 
P.O. Box 49
 
St. Albans
 
Herts, ALl 4AX
 
UK 
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Appendix 4
 

Process Evaluation 

Unil ke impact eval atlion, which assesses how well a project has met its stated 
goals, process evaltiat ionIS a attempt tolqualify and lantify the actual 
implemenation of' project activities. lvenwhen an evahlator is primarily
concerned will whelhcr a project has had a positive ,ffect, ideally all of a 
projcts acti\'iviCS Sht ld he evlllatc(l first fOr the followil racsoi.';ls: 

* A project'sa liiiret(10Iaeh iis 'a!.;, is Often caus i N,weakilcsses inthe 
initial stages, such IsiadequtC preliininary reconnaissance oi"por planning. 

* Process evaltation may rceal which indicators would most acc'rately reflect 
tile success Of1 ai prOjct. For Calnll)C, defiing tile nateie and exlent of 
projetl scrviccs will hlp an ilu1ator to deteillille"whtller weitht-for-age
nlailstlrclent illt!l mo11talit statisticS iindics Of it 

ilpact.
 

bttelW'r project's 

* Process e alutialt1 is inecesarv for replicating a projet l~ecatilse it can answer
 
the qiistiioll Of /11 a pri'iuc't Ias roilt al)(tit change, and it call suggest its
 
most effective coiponeillts.
 

The Iol lowiig is a series if Steps that should liefollowed intlheir logical 
SCquCel.11 'x7w'rI is cilld LIpol to undertake a process eVAia (tioll.t , 0o.ida' 

Establishing a )iagnosis of the Nutritian Prolilems 
Al outsidC evaluator slotuld htlin ,byexliting a project.s data concerniig

the severity and extent ofmalutrilion aoing weanilg-agi childretn in an area. 
This step sildtidb I ilndertiken for two reasons: 

First, agencies sonietlimes coiimiit projectl iCtires without establishing the 
need to do so. Food-aid prt *ccts, for exanll)le, are especially likely to onlit an 

Trhc primary conirihiiors ItoIis applndix wrc )avid Salii and Karln Miizner. 
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assessment of need. Rather th::n measuring success in terms of nutritional and 
health improvements, food-aid projects all too often limit an evaluation to 
assessing how much food has been delivered and whether the efficiency of the 
voluntary agency has increased. 

Second, clear definition of the status of a target population before an 
intervcntion serves as a bench mark against which to measure program
effectiveness. A central tenet of iipact evaluation is to ieasure achievements 
against predetermined objectives. Before starting impact evaluation, therefore,
it is necessary to define these objectives in measurable units and to determine 
:n acceptable level of change in these units. 

The k st step in ile diagnostic procedure, defining tlie possible causes of the 
nutritional problem, provides tle inforimation necessary for the next stage in 
(lie evaluation process: a:ssessing tile ap[ropriateniess of progriu plans. 

Evaluating the Program Plm 
The evaluaor should examine the sequence of events by which the plan 

proposes to bring about its obectives. If one does not alheadV exist, a logical
framework or schelmtic outline should be developed. This outline should 
pi odde a clear statement of the program's Cxpectatlions and make explicit the 
nn )del with which the project expected to reduce nalnutrition. The framework 
should depict tihe inputs anlicipatcd it the plan (for example, personnel and 
equipment), the OutputS to be delivered (ser'.'ices, such as nutrition education 
classes), the purposes (intermediate objectives), and tihe goals (ultimate 
objectives). 

Pic us.s'ottl/' ou/ii. Although it will vary widely from project to project, 
an outline !Figure I ii Chapter IX) will have the following general uses: 

" Focusing evaluation activities on tlie collection and interpretation of key
indicators, such as weight-for-age data. 

* Showing the sources atd types of data needed to substantiate program results, 
for example, weight-for-age charts used in growth monitoring. 

* Providing tile means to evaluate tle project ii its broad cotntext , not merely 
service delivery. 

Many ass1nipt ions underlie each stage of at program, as outlined in the 
logical framework. Idemifying them is necessary for successful program
planning and evaluation. For example, if a weaning food was routinely shared 
with siblings, and an evaluation measured only the aniotnns of weaning food 
distribu ted, the results might not be an accurate indication of program 
success in reaching the targeted child. 

" Evaluating the program plan's relevance, adequacy, and efficiency. 

Relevance A prograrm is relevant if it is directed at a real problem and its 
causes. To illustrate, a project has been based on the idea that the amount of 
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protein in the diets of weaning-age children in an area is insufficient. An 
evaluation of relevance would measure dietary intakes or food consumption to 
verify whether ilnaideCLUate )rolcinI in t ile diet is, indeed, tie nmajor cause of 
malnutrilion iii the area. If the Cvalto0l- Cs' ,l isheCs that the children to show 
evidence of not receiving sufficieit protein instead of calories or some other 
nutrients, the evaluator should thei luestion why. Is the problem causedLby an 
inladequaelC protein intake or by oller factors? o.'Orexanple, is infection 
affectill" food intake ald utilization? If so, the program nia, need to include 
ilmlmuuiIti)ons, ir oI\ved environmental sanitation, and personal hygiene to be 
relevant. 

Adequacy A pogram i adequate if sufficient in and of itself to alleviate the 
diagnosed tLproblcinl. The evalt lor should consider"the various factors that llay 
prevent nuLritioilal iIIIl)lvcieCat For it cloped foriilu-t.xapIll)C. a ha.i s devti 
kited foods to be sold throlgh r,-g1lar commercial outlets. Ilowever, tile preva­
lence of m.alnutritilon is hi.tohcs inl ruaill arilaS. l)istribnting these foods to 
Iotlllettt rll+HI arCIS Inm v belto CX.)ensi\C, adLI the people Itoo poor to purchase 
them. This proicct is inadelquate bIt:MsC it cannot bienefit those in greatest 
need. A Strategy for marketii inc le rotictl n for suLbsiLizinc its cost would be 
n lcessary to Illcet Ie crilcrioll of attentlac'. 

Efficiency A program is efficient if it is all C'fc'Cii\e Mid eotIIoiniCal lleinIS 
of ieeling, obiectives. For example, aln evaluatlr has foundtlhat prtleil coln­
piceilutlatiol at a feedi ll ctle is both I relevat ad1 at adeqUte i)Ill for 
reducing llailnuirIitiol. IIcal iudge whtclher the plln is also efficient by 
ainswerigl thesequest osI : Is ihcom)lmCnlt being" )i'ovided in an1 inex)ensive 

ll , 1are the mthos ofald aci)~hc tb d tn cl)iaaitn delivery the most 
tine-effective anmd Cost-effective ones possiblc"? 

In this coitext, the evaltor miglt consider alternative methods of prepar­
ing the food aILId CStisiI whClhcr p)pation oil site or at a1central commis­
sarv is more cosI-effect iv'e. 

Evaluating the Iniplementation Process 
The next major slep after evaluating the program plan is project monitoring, 

which indicates whether services were provided, managed, and(1 Used according 
to plaln. 

Input accounting The first tasks ill evaluating inpnlie llation or project 
monitoring are: accountiing for supplies, personnmel, andi other inpuLts (Figure I 
in Chapter IX) and caiculhiting ilic_ fixed and variable costs of operating the 
project. Ideally, the evaluator will also calculate he opportunity costs of 
inputs, for example, tlie cost to i nlother ofte lost opport iunity to make Ioney 
because she is breastfeeding. Methodical cost accounting will provide a basis 
for determining whether the project's impact was worth its cost. 

Accurate accon ting of inlpuIts May appear to Ibe one of the easiest evaluation 
tasks, but in practice this is not the case. Problems in assigning costs to inputs 
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and poor maintenance of implenienling agency records are among the reasons 
for imprecise accounting of inp ts. 

Resource us ! Once accounting fo ilputs is complete. [he next task is toexamine how thes,. rcsources %ver,tised, i.e., tralslornred into outputs (tFigureI in Chapuici INX hi [li,step. the evaluator precisely delines the services
provided aid their recipiems. For example, ifa project were distributing food 
rations, the evalutator might ask: 

W [()d I'ratl()tSdist riluted?\Vc.r'e 


* How many calories were ill ra ion?each 

" \Who were flile recleiemts? 

* Did the people desigited to rcCCiv a food stipplement actually consume it? 
If services were ltldelivero.d as plaimed, it Iost cases the evaluator should

iot pioceed to cvaluatc imipact bul should colIcentrale ol either redIesigining
the proJect ofrHHPrOi'lirr the illrntpllertati o of exisiting plans. 

Examining Interme,diate Indicators
 
Befl're detcrmu'inim)IIr I
vhuc'lur ,alUIelt is Met its ulhimite ioals, the evaluator

Should assess IltlCieeteCul of i(l'' /N0/).A b\' .Xallllll ll selected 
It urn in da',tk N IIienrc I iii (hloper IX. Fr example. if a project's
purpose mtermediate ,'t'hjectiv( was iritrodfuciri.6 mitritious complementary

oods Itofour-to+-sx-norut0 Chrl hi-Cei, ar apllroriatc interimediate indicator
would be a surrvc\ (fldietal \ itake. Ilurthe torC, tie C'alu-ator should notaSStlriie tflra becusttsc a has 

has aISo cfuhie.VeLh its nltirrru 


itPt+iectI a'tairied itsilleneuiate objectives, it 
utoaIs. The (hOCtiMniotatli lhat a large n1umber

of food raIitus were dislributtd for exmillple. chtes iot ressauil llcall infanut
nutr'ition has iplroved. If a protect has ircomplished its planned purposes,

it is 
 Iikely that it has at least partially realized its nutritional arid healtholbj'ctivCs. I I[wCvr. Otne illList ask to \,iti e .xtel t these objectives have actually
been achieved, because the conudition, existing at the beginning of the projectmay have cliallietaor soic (f thC issutLiuptliors tlliav haivC been erroneous. ForexallplC, lwidespaWdLeiC ii elicmay have occtirred duiing a proict. (See the
"Inpiortanit Assi inpiorl" corunn illFigure 1 inChapter IX.)


In laree-sale iliter'entiMiiS, dta11 oil intellnedia(e ildiCaor.s 
 Should beCollected at all rtoject sites. Imipat data call then be collected oin a seleclive
basis. I1'reaching interinediate objectives ill sample comnunities is indicative 
of realiziig project goals, this pattern will probably hold throughout. 

236 



Glossary
 
Amino acids: The subunits that make up proteins. The name refers to the 
chemical composition-each anlno acid has anI 111111 groulp and a carboxyl 
group. Amino acids are classiflied frot n a Inctioltal viewpoi lt as nonessential 
and essential. Nonessential atnino acids ate those syithesized in the body ill 
adequate amounts. Others are ternmed essential ani nIacids because the body 
Canuot Iiake theItI in adequate aiounts all.ad they litlist ie supplied by the diet. 
See also the definition of essential amino acid. 

Amino-acid score:
 
ng atnitlo acid in I g test protelin
 

nw1galmllilIo acid ill reqtntert patterni 

In practice, tile anito-acid scOtIe is equivaletit to "chemnical score- and
"'proteit scoe. allholt "e hcilical score'" as ori ittall"v defitned was relative to 
tile atlitno-acid Colltlpositi Il of e', lrotetll. tLxjt cssed either as a ratio to unity 
(recotlilndeWd or Ott a pceetntage scale. May sotelltitnes be used ftr other 
thall the limiting amino acid. I tw). 1,P ,it kRqi',mcmL.. t)AO Nu rition 
,h,'li ,.%T , rl S',ri '(h, no. 52 (Rome: 1,M ). 1Y73 I. 

Anenmia: Atny cotditiOt in which tle ailtllttt of hetuholobiti in the blood is less 
than nornal lot at1v tcasot, such as fewCr than the toinal ltuI nIeCr tof red blood 
cells .r a packed red llood cell vlitite smaller than tortmtal. Antemia is 
flreIttitly ianiCsted 11 palhr Of thte skin and tlucous nienibranles, shortwess 
of breath, palpitatiotts of tie leiart, soft svstolic iurinurs, lack of the LIsut.l 
energy, atl !atiUability. em\tmiaIs amtio theMnost cOitinoI of the nutritioral 
disorders. 

Anorexia: Loss of appetite. 

Alithroponietry: The sciemce of tnieasui ing tie dimensions of tic huian body 
to determine differences in individuals aid groups. 

Antinutritional substance: Any su bstance in tle diet that reduces the availaili­
!v. absorption, or biolougical activity of a nutrient. 

At-risk indicators: Flactors indicating that a child is likely to be undcrntourished, 
including low birtli-weiLht, failure to gaill weight in early infancy, difficulty 
breast-feeding or bottle-feeding in early infavcy, poverty, a sibling with malnu­
trition, deathI of more than four siblings, birth order greater than three. and 
illiicracy. Thee may be sonic seasonal and regional variability in indicators, 
Such as high seasonal Iitemployrnnt and contaminated water su)plies. (See 
also Table 5 in Chapter Ii and Tlable 2 in Chapter V.) 
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Beriberi: A disease resulting mainly from a deficiency of thiamine, a factor of 
the vitamin Bcomplex, in the diet. Sensory nerves are likely to be affected more 
than motor nerves with symptoms beginning in the feet and working upward. 

Biological value: The percent of nitrogen retained by the body after absorption 
from the gastrointestinal tract. 

Bitot's spots: Lusterless, grayish white, foamy, often triangular deposits on the 
bulbar conjunctiva, near the cornea. These deposits are related to vitamin A 
deficiency. 

Calculated protein efficiency ratio (C-PER): An in vitro assay for the prediction
of the protein efficiency ratio (PER) of food proteins. IL. D. Satterlee, H. E 
Marshall, and J. M. Tennyson, J.Am. Oil. Chein. Soc., 56(11)79): 103-109.1 

Calorie: Aunit of heait quantity used in determinations of the heat-producing or 
energy-producing value of loods and defined as the quantity of heat needed to 
raise the temperature of Ikg (one litre) of water from 14.56C to 15.5°C under 
normal atmospheric pressure. 

Carbohydrates: The compounds Most typical of this class of foods contain 
carbon, hydrogen, and oxygen only, and the most important for food value are 
sugars and starches. 

Centile: Also percentile. The nth centile or percentile of a set of numbers,
arranged in ascending order of magnitude, is that number below which n 
percent of the numbers fall. At the 50th centile, half the population will be 
above and half below this value. 

Cereal grains: A class of seeds that includes corn, rice, wheat, and sorghum. 

Colombiharina: A vegetable mixture for both complementary and exclusive 
feeding to young ch;lidren developed by the Institute of Nutrition of Colombia. 

Colostrum: Yellowish early milk, rich in antibodies and vitamins. 

Complementary food: Any solid, semisolid, (' liquid nutrient fed to a nursling
in addition to human milk. The manual uses the term "complementary food" 
instead of "supplementary food" because the former emphasizes the impor­
tance ,ofcontinued breast feeding, conveying the idea that the food is a 
complement to, rather than a partial replacement for, breast milk. Introduction 
of complementary food marks the initiation of the weaning process. Comple­
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mentary foods are weaning foods. Weaning foods may be made in the home 
from local foods or manufactured foods. They do not include tea, herbal 
drinks, or other medicinals. Weaning foods are of two types: those acceptable 
only for child feeding (transitional foods) and those consumed by adults as part 
of the regular household diet. A child may also be weaned from breast milk to 
animal-milk and vegetable-milk formulas. 

Complementation: (1)The creation of high quality dietary protein, ideally in 
the amino-acid pattern required for human growth and metabolism, by combin­
ing two or more protein sources to compensate for the limiting amino acids in 
any one of them. For example, cereal grains are often complemented with 
legumes. (2) The use of complementary food in addition to breast milk. 

Confounding variables: In the context of this manual, factors that have not been 
accounted for in an evaluation of a weaning-food program and that may be 
responsible for a program's success or failure. 

Conjunctiva: The membrane lining the eyelids and covering the exposed surface 
of the sclcra, the white part of the eye. 

Cretinism: A form of idiocy and dvarfism, appearing in the first years of life, 
which is related to iodine deficiency in the mother during pregnancy or in the 
young child. 

Cross-sectional nutrition survey: Survey in which all the observations are made 
over a relatively short period of time (compare longitudinal survey). 

Delayed cutaneous hypersensitivity: An antibody response to an antigen that is 
manifested in 48 to 72 hours as crythena and inflammation at the site of the 
antigen's cutaneous administration. 

Dermatitis: An infectious lesion of the skin. 

Dermatosis: Any noninfectious lesion of the skin. Such changes arc associated 
with a number of nutrient deficiencies. 

Digestibility: The percent of ingested nitrogen absorbed from the gastrointesti­
nal tract. 

Duryea: A we'eaing mixture containing high-lysine corn and soy flours, milk 
powder, vitamins, and minerals and having a protein composition of 28%. 

Edema: Swelling caused by water retention. Edema is a characteristic sign of 

kwashiorkor. 
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Energy: Used in the context of a protein-energy deficit, the term refers to 
calories. 

Essential amino acid (EAA): An amino acid that cannot be synthesized from
materials normally present in the diet at a rate comineiisurate with normal
bodily needs. Also called indispensilble amino acid by some investigators. The
essential amilno acids for human adults are isoleuci ne, leucine, IVsi ie, methio­
nine, phenylalanine. threonine, tryptophan, and valine. Infants also require
dietary hislidine, and newborns can require cystine until they can produce the
enzynie required for its synthesis. I W.C. Rose. Physiol. Rev., 18(1938):109.1 

Folic acid: A substiace I',uind in g.reen leaves aid olher sources, which exhibits
vitamii B activity and is used to treat certain anemias. 

Failure to thrive: Persisteni unsatisfactory growth of a young child for any 
reason. 

Faffa: A vCeCtabLh arid dried-skii-milk mixure developed by the Institute of
Nuiritioir of E'thiopia for both conplementary and exclusive feeding to young 
children. 

Fortification: Addition of iin rienis io a food, e.g., soybean protein to corn for 
tortillas. 

Goiter: A swel iig of the thyroid gland, whose principle lobes are located on
either side of the trachea. In malnourished pol)ulations, goiter is commonly
caused by iodine deficiency. 

Goniez classification: A system for classilving malnourished children that
identifies three degriees lor grades) of malnuIrition. According to this system, a
well-noUrished child is one whose weight isequal to or greater than 90% of the
50th centile weighl, hat is. the median weight, of the reference population forthe age in question. First degree (Grade 1)malnutritioi is indicated by a weight
in the 89'%, to 75% range, seconld degree (trade 11)malnutrition by a weight inthe 74% to 60% rangc, and ihird legree I Grade Ill malnutrition by a weight

less than 60% of the standard weight-fOr-age.
 

Grades 1, i1, a d III malnutrition: See Goniez classification. 

Groundnuts: Pieantits. See Legumes. 

Gruel: A thin porridge. 
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Hypodevelopment: Underdevelopinei.t or retarded development of a child. 

Imbalaace of nutrients: A long-lasting disproportion among essential nutrients 
in the diet with pathological consequences, whether or not there is an absolute 
deficiency of any essential nutrient, as determined by the requirements of an 
adequate liet. 

Immunological tests: Tests of the competence of any of the utminy components 
of the immne system. 

Incaparina: A processed weaning food, containing 206', protein, developed for 
use illGt lteltla, colitOsed o a mixture of processed corn and cottonseed 
flour, vitamins, and minerals. 

Incidence: The number ol instances of illness connencing, or ol persons 

falling ill, durillgi gi vn pleriod in ispecilied population. Unlike prevalence, 
incidence is imeasure ol nCW CaSe.,. Incidellce is usuLlly expressed as atrate, 
the deinoniilnator being tihe average number of persons inthe specified populi­
tion during lie delined period or" the estiniated number of persons at the 
mlitlphOilt of that period I lll. IVd.1ilth. Og. 35 1960): 783.1 

Indicators of nutritional status: Physical , fUnlet iOlal, altnd Ibiochemnical mneli­
surenlents that contribute to precise characerimitions of the nutritional stttis 
of a grouLp anid to lantiaitive descriptions of changes in nutritional status. 
1:xanitlles of indicatr.S ale w\'eig ht-ft l-age and arm11-circtInference meaisurenents. 

Infant: A clhild younlger than one year of age. 

Infantile tetany: A disorder in inilan s niar!,cd by interinitlent tinuscular contric­
tions and trelors, abnormal SeISatlions, ind Muscular pains, which may occur 
illthe healing stage of rickets when blood calt:iuni is reduced. 

Kwashiorkor: A synidrome resulting frolm inactie deficiency of protein relative 
to energy, usually exacerbated by infectious diseases and diarrhea and charac­
terized by _derna,anorexia, apathy and ivariety Of biochemical and pathologi­
cal changes. The classic examiple of kwashiorkor is a "sugar halby," that is, i 
child fed onllly ipablui of starch: such Ichild shows only a little weight loss 
because Ihis energy stores are prcservteld. Kwashiorkor and concomitant infec­
tions usually restlt in the dtealh of Ichild, unless treated. Kwashiorkor almost 
always occurs in cOIjunciion with some degree of niarasmus; childre,1 suffering 
from a combination of these disorders do not simply manifest all the signs of 
both kwashiorkor and marasnius. 
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Legumes: The British usually use the terms "pulses" and "groundnuts" instead
of legumes and peanuts, respectively. Both peanuts and soybeans are legumes,
but when processed to remove the oil, have the same protein content as the
meal from oilseeds, such as sesame and sunflower seeds. 

Limiting amino acid: The amino acid in a given protein showing the greatest
percentage deficit in comparison with the amino-acid pattern judged optimal
for human growth and metabolism. 

Longitudinal survey: Survey in which the observations are made over a rela­
tively long period of time (compare cross-sectional survey). 

Marasmus: Severe undernutrition due to chronically inadequate intake of all
nutrients, including protein, characterized by loss of' subcutaneous fat andtissue wasting. The child with advanced marasmus is both greatly underweight
and protein depleted. Advanced marasmus is the result of long-term food
deprivation, and, therefore, much of the physiological and biological response
is adaptive unlike the kwashiorkor response, which is acute and degenerative.
Between the extremes of severe kwashiorkor and marked marasmus there is a
continuum of disorders in which kwashiorkor is superimposed on marasmus. 

Morbidity: The rate of disease occurrence or the proportion of diseased 
persons in agiven population. Morbidity may be used as an indirect indicator of
nutritional status in a Population and of tie efficacy of a nutrition intervention. 

Mortality: The rate of death or proportion of persons who have died in a given
population. Mortality may be used as an indirect indicator of nutritional status
in a population and of the efficacy of a nutrition interventiion. 
Neonatal tetanus: Acute and often fatal infections in newborn infants usually 
contracted by contamination of the open end of the severed umbilical cord. 

Neonate: A child ranging in age from newborn to 28 days old. 

Net protein utilization (NPU): The percent of ingested nitrogen retained by the 
body, that is, the product of biological value and digestibility. 

Nutrient: Any of the organic and inorganic compounds and elements contained
in foods and utilized in the normal metabolism of the body. Nutrients are
generally classified as carbohydrates, fats, proteins, vitamins, minerals, and
other metabolizable organic compounds, such as organic acids.

Unlike the rest of this manual, Appendix 2, "flow to Develop Recipes for
Weaning Foods," makes a distinction between energy and nutrients. 
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[. Hofvander and M. Cameron, Chapter 15 in Manualf)r Feeding Infants and 
Young Children (New York: Oxford University Press, 1983), pp. 117-127.1 

Nutritional Status: The condition of tie body resulting from the intake, absorp­
tion, and utilization of food and from pathological factors affecting these 
processes. 

Oilseed: A seed whose amno-acid pattern is similar to that found in legumes; 
the class includes cotton, sesame, and sunflower seeds. 

Oilseed meal (presscakes): The product remaining after oil has been removed 
from such plant sources of protein as soybeans, peanuts, sesame seeds, and 
cotton seeds, by pressing, extraction, or a combination of both methods. If the 
meal is purified it can be used for hunan food. Otherwise it is used for animal 
feed. 

Organoleptic characteristics: In the context of food, its taste, smell or appearance. 

Preschool-age child: A child beiween 1.0 and 3.9 years of age. 

Prevalence: The number of instances of malnutrition or of malnourished 
persons, or of any other phenomenon of interest such as mortality or morbidity, 
without distinction between new and old cases. 

Pronutro: A mixture containing 22% protein, developed by the Hinds Company 
of South Africa for both complementary and exclusive feeding to young children. 
The mixture is composed of soy, corn, and peanut flours, nonfat milk solids, 
and wheat germ. 

Protein: (1)A major class of nutrients. (2)An organic compound consisting of 
amino acids linked by peptide bonds. Proteins are responsible for awide variety 
of structural and functional roles in the body, including all enzymatic activity. 

Protein efficiency ratio (PER): A biological method of estimating protein 
quality. It is defined as weight gain per weight of protein eaten. Values are 
usually measured using rat. Originally measured at different levels of protein 
and the maximum value quoted; later rats were conventionally fed diets 
containing 10% protein: currently, standardized procedure uses diets containing 
9.09% protein. IT. B. Osborne and L. B Mendel, J. Biol. Chem., 32(1917):369. 
AOAC, Official Methods of Analhsis of the Association of0 Official Anal'tical 
Chenists, 11th ed. (Washington, D.C., 1970).1 
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Protein score: Measures the extent to which a food or food combination
supplies the limiting amino acid as compared to the provisional pattern. Seeamino-acid score. IProwin Requirements, FAO Nutrition Meetings Report Series, 
no. 37 (Rome: FAO, 1965).1 

P.)qes: See Legumes. 

Rachitic rosary: rowA of beading at the junctions of the ribs and their
cartilages. often seen in children wilh rickets. 

Reference pattern: The pattern of amino acids in a reference protein. Also usedin a less rigorous mnllner to m1ea1n a palltrl llallillo acids used for reference. 

Rickets: A vita in-I) deficiency disorder. In rickets, minerali/aition is defectiveill hoth bone aInd cartilige. In children with rickels, growth is retarded, lieskeleton becones fraile. and fractures may occur repeatedly with mininaltrauma. Defects in dentition with dela\ in eruption and extensive caries nilay
ilso occur. 

Salter scale: A spring scale for weighing babies wili a weight limit of 25 kg,
x,hich can he hung fromt a tree hich Or hoLse heall. 

Staple foods: Any food that supplies a substantial part of the energy require­
nent and is regularly consumed by a corn inlunity or country, for example,
cereal grains are staple foods inmost developing countries. 

Stunting: Impairment of skeletal growth due to nalnutrition, detected by
measurer ents of height-for-age. 

Supplementary food: See complementary food. 

Superamine: A vcg,:able mixture, containing 26% protein, developed by the
Ministries of Hlealth of Algeria and Egypt for both complementary and exclu­sive feeding to young children. The mixture contains wheat flour, chickpea
flour, lentil flour, skim milk powder, sugar, vitamins, minerals, and flavoring. 

Synergism: The combined effect of different factors, such as nialnutritoi anddisease, which have a total effect greater than the sum of their individual
 
effects.
 

Validity: In the context of program evaluations, a criterion referring to whethe,'
the indicators used in the evaluation measure what they are intended to.
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Wasting: The depletion of essential cellular constituents, especially reflected in 
loss of body fat and muscle tissue, resulting from prolonged food deprivation 
and often associated with infections and other diseases. Measured by weight­
for-age. 

Waterlow classification system: A metfhod for classifying protein-energy malnu­
trition: the so-called Wellcome classification ILm',t. 2I I970:3021. The point 
at which malnutrilion heCins is defined as a reduction in hody weiuht helow MPX. 
of the Ilarvard fiftieth perceniiie or st:udard weight-for-age. This point corre­
sponds approximately o thelI lar' ard third percentile. IFor standard and fiftieth 
percentilIc Harvard values, see I.C. Sm art and S.S. Stevcnson, in: W.F. Nelson 
(ed.) 7xtthook u/ I{'diatrA. seventh edition 1lhiladelphiu: Saunders, I99)j. 
Malnourished children are classified accordinv to two criteria: the presence or 
absence ol edem a and a mininmm bodyh weighlt above or below 00'o of the 
fiftieth percentile or standard Ilarvard weighit-for-age. The criteria are cross­
tablulated to produce he dcsiunatioll of nutritional status as follows: 

Weight-for-a iye . . . 'de ;l .. .. ..... . .... 

C!,of I-larvard Standard)t Yes No 
80 - () Kwashiorkor Undernourished 

60 Iarasni ic K washiorkor M.arasnitIs 

See also i.C. Watcrlow. "Classification and Definition of lrotein-lrnergy Mal­
nutrition," Annex ". In (i.ll. Beaton and JIM. Benoateds.) Nutrition in 
P'rev'nti' Av'di'int' (Genova: WI 10I97 , pp. 530-555. 1 

Weaned: A child who has been weaned is ole no hmger rcCci 'ing ayll breast 
milk. 

Weaning: The process durin.Z which breast milk is pr g)ressively replaced by 
other nutrients-solid, semisolid, or liquid. Intake of beverages of little 
nutritional vaIic, such as tea, herbal drinks. and t her mDcdicil;lls does not 
constittite wCan in by this dIe finition. Weaning is a transitional period termi­
nated wlhe;n breast milk is no longer part of a child's diet. 

Weaning food: In thi is manual, weaning food and complementary food are used 
interchangeably. See complementary food. 

Weanling: A child in the process Of being weanCd. 

Weanling Diarrhea: Diarrhea occuring during the weaning period, which may 
be a sign of or contribute to ithedevelopment of protein-calorie malnutrition. 
The term was coined by Gordon et al. to emphasize the relationship between 
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intestinal infection and deterioration in the diet and nutritional status ihat
usually follow diminution in the supply of breast milk or its complete withdraw­
al. The diarrhea is sometimes caused by infection, but may also be due to
indigestible food and to atrophy of the intestinal mucosa, or enzyme deficiency,
particularly in long-standing cases of protein-calorie malnutrition. Ji.E. Gordon 
et al., Amer J.Med. Sci. 245( 1963):345.j 

Xerophthalmia: Pathological changes in the eye resulting in dryness of the 
conjunctiva and cornea (called xerosis) usually associated with systemic vitamin 
A deficiency.The disorder may progress from dryness of the membrane covering
the exposed surface of the eye and lining of the lids, to softening and necrosis of 
[he cornea, leading to corneal collapse, scarring and blindness. 

Z score: A :,core describing the difference of a measurement from the mean in 
standard deviation units. 
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INDEX
 
AA score. See Amino-acid score 

Acceptability, food 

determining, 104; of fortified foods, 122-123; 

and weaning diets, 33, 37: arlnd weaning 

practices, 53 


Acceptability testing 

in complemeniary feeding programs, 159; 

of processed weaning food. 140, 1.12 


Adverlising, of processed weaning foods, 1-17 

"Advisat;le intake," 02 

Age, determination of, 910 

Algeria, Sape ramine in, 118. 195, 244 

Amasi, 71 

Arnino acids. Set, a o Protcini 

deficiencies in.11; defined, 237; 

limiting, 74, 2-12:
rCquirements for, 73. 75 


Amino acid score 

calculation of. 72, 130: corrections for 

protein quality based on, 130; defined, 

237; of Thai wea, ing recipe, 112 


Ancnia, 17 

clinical indicators of, 24; defined, 237 


Anorexia, defined, 237 

Anthr:pology 

ecosystems approach in, 5-0: participant 

observation. 8 


Anthropometry, 8, 2,17 . See alto (rowth 

mnitoring: Weight monitoring; Arm 

circunference 


Anitinltritional substance, defined, 2,37; 

Sev aso Ixins 


Antioxidalntiis. iii prcinixcs, 132 

Arm circuifcrence 

measure of, 9N as indicator of nutritional 

status, 180-181; as risk factor,99)
 

Arm circuiference tapes. 225-22o 

Aseorbic acid, 65. 132 

At-risk indicalors, defined. 237. Set also 

Indicators 

Altiltudes 

interview. 40-4 1;and weaning diets 13; 

and weaining practices, 52 


Availability, food 

illIndonesian weaning fiod project, 115; 

inforniation gathering on, 1113-!04: in 

Nepalese weaning-food project, 109; and 

weaning practices, 33, 52 


Avoitlance, food 

and weaning diets. 33. 37; and weaning 

practices, 53 


Bacterial infections, and nutritional 
needs, 62. See also Infectious diseases 

Baked products line, 135, 136
 
Baking, process of, 120-121
 
fla-Ahar project, in India, 137, 153, 195
 
Banana, in basic mixes, 207
 
Bangladesh, International Center for
 

Diarrheal l)isease Research in, 82
 
Basic inix
 
defined, 67; ingredients for, 207; protein
 
supplelCnts in, 208-20); staples in,208-29
 

Beam scales. 90, 91
 
Beans
 
as coniplenemn tary protein. 75; effect of
 
cooking oii. 211
 

Behar, Moises. 26, 27
 
Beliefs. Sce aho Attitides
 
and iiaplenicilation of weaning-food
 
projects, 1)0; and wcaniing diets, 33: and
 
weaning practices. 52
 

Benin, infanimoiltality in,25
 
Beriberi, defined, 238
 
Bienestarina, inColombia, 119
 
Biological value, defined, 231
 
IIiotin, 05
 
Bitol's spots. 2-4.238
 
Bolivia
 
Chicolac in, 119); Maisoy in. 11)
 

Breast feeding
 
and conplementary foods, 58; during
 
illness, 81
 

Breast milk
 
adequacy of, 51,:;in developed vs. develop­
ing world, 62: Inweaning diC, 64, 66
 

Budgeting, inv caning-fol d project, 125
 
Butter. in nitlimixes, N's
 

Calciuin, 66. 132
 
Calculated protein efficiency ratio
 
IC-PIR), defilled, 238
 

Calorie, defined. 238
 
Cameron, M., 68
 
Carbohydrates, definied, 238
 
CARE, 165, 16, 107. 168
 
Cash crops. IMl-I
 
Cash incoimC
 

and weaning diets, 411; and weaning prac­
tices, 53
 

Cassava, 68, 1(14
 
Cassava flour, in basic mixes, 207
 
Catholic Relief Services, 165
 
Centile, defined, 238
 
Cereals. Se, also speccific cereals amino-acid 
deficiencies in, 131: defined. 238; gruels 
made front, 6; nalted, 69; it nultintixes, 
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68; protein in, 69, 75-76; types f, 129; ir, 
weaning recipes, 216 
Cerex, in Guyana, 118-119 
Change, obstacles to, 105-106 

Chatillon IN-50 scale, 2,30 

Chi':kpeas, protein ;n, 69 

Chicolac. in Bolivia, 119 
Children, malnourished. 151-152. See also 
Malnut rition 


Chile, Fortesan in, 153 

Chinese Wood Scale, 228 

Chloride, 66 

Choline, 65 

CMS Model DM 20 Scale, 22t9 

CMS Model MP25 Scale, 229
 
CNMS Plastic luhular Weigher, 231 

Coconut milk, 71. S, ulso Nilk 

Coc yam , in basic mixes, 207 

Colollbia 
Bienestarina in, 119); Colonlibiharina ill, 
195: )uryea ill, I18, 23t) 


Cololibiharina, 118, 1)5. 238 

C ilositruin, defined, 23,8. S,-, also Breast 

Milk 


Conlilnlitv 

il collICnlCIiit;iV fcedillg progran, 

162-163: lnd data collection, 47; ecosys-
tems approach it 5-0: enlisting support of. 
t) 1 0; nalniitrition in. 15; pr ect paritici-
pation (if, 105; support of, 1016-11)7: antI 
weaning tdicts. 37: wciing practices ill. 
7-8, 53 

Coimmunity Nutrittion itfili. 171) 

Couplnlenti(ry fettling programs 

coordilnatio; with icalth services of. 10-1: 

ftod aiid in, I05-167; folod ration in, 

159-1160: particivation in, 10.; role tif. 

14t9-150; and seasimual food shortages, 

163: selection of ilrlicipants for, 151-152; 
selection of program ttle, 152-158; self-
sustaining, 10,1 

Complemenlary folod 
ieIfinled. 238; .cirliig fittuls as, 50 

ComplemneI iaion, defined, 239 
Confountding variables, defined, 239 
Conjuncliva. definetl, 23t) 
CtMllniinated foods, .34 
Cooking. effect on foot! of, 211 
Ctpper, 06 
Corn, a inio-acid deficiencies in, 131. 
Sei, also Maize 

Cost analysis, 145 
Costa Rica. torti-rice in. 119 

Costing, of processed weaning foods,
 
143-144
 

Cottonseed 
amino-acid deficiencies in, 131; antiphys­
iological substances in, 131; protein con­
cenlrate of, 76 

Cowpeas, 104
 
Cretinism, defined, 239)
 
Cross tabulation, Walerlow's method of, 20
 
Cross-sectional nutrition survey.
 
defined, 239 

Culture. Ste a/so Attitudes; Beliefs 
and weaning food use. 2, 3; weaning prac­
tices in, 5-1 

lam collection. ' tiatmo Intcrviews
 
diet history in, -14--5; general questions
 
on diet aid feeding practices, 13; infor­
nilion-gathering Icchtiques, 41, 42; and 
interview attitudes, -11-41; interview 
format, -12-43: prowcedurc ftr, 47-51; and 
project evaluation, 175. 177: recording 
inlerview resulls., 43: socioectnomic 
factors, 45-47 
Dcalh, CMiSC of, as indicator of'
 
nutritional status, 25-27. See' alto Mlortality
 
)cliycd cutaneous hvpersensitivity,
 
defined, 231)
 
)enmark, infant mortality in, 25
 

l)erinalitis, defined, 239 
I)erniatosis, defined. 23t) 
I)etctoabhahy scile, t)). Ol 
I)eveloping ctountries 
at-risk children in, 151: child mortality 
ill, 1; ctnplementary feeding prograns 
in. 1-1); problens (if. 2: prolein sources 
in, 73-74 

Diarrhea 
causes of, 32; and natrilional status, 181; 
severe. 81 1; treatment of children during.
151 

Diet history, obtaining, -15 
Diet, weaning 
adequate, 2; breast milk in, 64. 6; 
evaluatitin if, 31; factors affecting. 32; 
acceptability and avoidance of ftiods, 33. 
37; cash incomes, 40; commu iitN., 37; 
family, 37; fotd availability and usage, 33; 
food budgets, 40; ftiol sharing, 40; fuel 
availability. 37; knowledge a nil beliefs, 33; 
maternal, 37, 40; general questions oin, 43; 
impact of water on, 38; introduction of 

ew, 118-1I1; Thai recipes for. 112, 113 
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Dietary surveys, 127. See also Surveys 
Digestibility 
defined, 239; evaluation of, 1.; of protein 
food. 71-72 

Digital electronic scales, 92 
Disease, a.ad nuiritional status 1, 181. 

See al.so Infectious diseases 
)istribtion 
incomplementary feeding programs, 163: 
of processed weaning foods, 140 

Dole programs, 150 
I)uryea, in C motbia, 118. 231) 

EcotonliJcs, effectol%%caningfood use 
of, 4.S e aLt Niarkehtig 
"cosylerns approaich. to comttmunity SItLdy. 
5-

Edtema 
defined. 239: of kw,,iiorkor.22: in\weight 
monitoring, 95 

E-ductalion, illcoll)plenieltlary feeding 
proprans, 153. 1tt0-101 

Fgypl, stiipralninle il, It 8. 15 
FItrncr,
defined. 21) 
Ercgre retluirtments 
forinf'antls inl young children., 1-62, 03; 
il mtltiuni\, 212, 21-I: ill raw processetl 
foods, 2101 

Incrg,-rich ct'omiuptleins., illtrullitiiXes, 
68-+6 

[Ilintent progratiis. I94 
E.sscntial antitro acid IFAA 1, defintl. 
210..Ace (ua/r. Atltino acids 

Ethitopia. FaIffa ill. 118. 153 
Ethnographic tcchnique.s 
field noles, 11)(; files, 2(X): o servations. 
200. 202: record keeping, 199t: la:-e 

recorders, 2() 


Es-lahu.io.. Set' alt Proccess evahluation; 
illlpcl intdicators itt. 181-183: Of ltdOJncsian 
weaning-ftod projct 110; marketing. 147: 
of Nepalese weanitt-fottL prtiect, I1It-I11 
Ibuiltding illes-alutat itnsystel for, 171-180; 
ctntrol grtups, 18-1: irnpact tf programtt it. 
180-185; and imilelmentatitt, 177: limila-
tions tif, 177-18); preittterentit attd 
pttstinterveltion nesting in, 184: and 
program design, 177: pirposes (if. 173-17-1; 
qtuasi-cxl erimental ard ntnexperitnental 
designs itt. 18-4; validity in,185-180: of 
Thai weatning-ftotl prtiects, 114-11 5; of 
weaning-food project, 125 
'xaminations. See tr (1;rtowll 

monitoring; one-time, 86; serial, 86
 
Extrusion, process of, 120-121, 132-133
 

134 

Faffa
 
defined, 240; in Elhiopia, 118,
 

Failure to thrive, 17
 
causes of. 35; defined, 240 

Family pot, multimix from, 219, 220-221 
Fags. in multinixes, 08, 214 
Fava, in Ethiopia, 11), 153 
Feasibility studies, for commercial 
wcanigi! food project, 120-127 

Feeding, complenentary 
%!,breas; feeding, 58; initiatito of, 56, 
59:; iotlel fr, 58 

FeIeding practices, 3 I 
child, 32; tletritncttal 3-1-35; 
factors affecting. 32 
acceptability and avoidance of foods, 
33. 37; cash intcotmes, 40: con uniiy. 
37; family, 37: food availability and 
Lsage, 33: foodl] buicts.. 10; food sharing, 

41; 	fuel availabili., 37; klittltdge antd 
reliefs, 33: miaternial, 37, -10 

general tlUesliolls
Ol,-43; itltlict of walter 
ot,38-39 

Feeding programs on-site %s. take-hone, 
152-158. Ste alo cotmiplementary feeding 
prograr s,, 14 ) 

Field Visits, 153infeeding programs, 
FiCedIutrk..S', ati/ Daut collcction 
alternative infornation networks itt. 11; 
assessing need for intterction in, 8: broad­
based ealutaiti strategics in, 13: cultural 
implicatiois lor, 5-0: culural rules in. ); 
enlisting cttmtnity siipport for. t)-1; 
otteollnes of illers-elttionts itt, I- 1I;pilot 
progra .sitt. II,13: \%canring process in, 
0-8 

Fielhhsorkcis, 5 
Ftluid-itroducts process, 133. 135, 130 
Fluid reqtiircncttls, f(or itnfants and 

trung children, 0.3Se alio Wtlter 
Fluride. 60 
Ittlacin. 132 
Ftlic acid. (5, 2-1) 
FtCIIw-Up. it feeding iprograns, 153 
Food and Agricultural ()rganization 
)flA()I, It)4; energy requirelments
 
established by, III; nutritional require­
tUItlIs recomtminended by. 01-64
 
Food aid, II0 
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in complementary feeding programs, 165; 

in Somalia, 166-167 


Food budgets 

and weaning diets, 40; and weaning prac-
tices, 53 


Food-preserving programs, 191 

Food square 

introduction of, 64, 67; planning multimix 

using, 206, 210, 211-215 


Food use 

analysis of, 103, 109; in Indonesian 

wearliig-food project, 115 


Force feeding, 78 

Fortesan, in Chile. 153 

Fortification
 
defined, 240; guidelines for, 122-123 


Fruits 

preparation of, 79; in weaning recipes, 

216 


Fuel availability 

and weaning diets, 37; and weaning prac-

[ices, 53 


Gari, in basic mixes, 2(17 

GlI cose, in oral rehydration therapy, 82 

Goiter 


clinical indicators of, 24; defined, 240
 
Gomez classification, of malnutrition, 


20, 96, 186, 2,40 

Government suhsidies, 191 

Grains, 117. See aibo Cereals 

Green leaves 

effect o! cooking on, 211; in multintixes, 

217 


Groundnuts 

defined, 240; in weaning recipes, 217 


Growth curve 

interpreting, 94-95; on weight growth 

charts, 87-88 


Growth monitoring, 151-152. See also 
Weigh: nmonitoring; in complementary 
feeding programs, 161-162; determining 
age of child in, 90; importance of, 85-86; 
limitations of, 100. in on-site feeding 
programs, 157-158; leaching motlhers 
about, I(M); 
techniques for, 85-86 

importance of regular weighing in, 95; 

interpreting growth curve, 94-95; 
measur-
ing weight, 90-93; one time vs. serial 

examination, 86 


tools for 

arm circumference, 225, 226; 
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length/height boards, 231-232, scales, 
226-231; weight-for-height wall chart, 
232
 

weight monitoring, 86-87
 
Gruel 
consistency, 215; defined, 67. 240; foods 
used in, 72; for infant fe'Iing, 60-61;
 
preparation of, 79; in weaning recipes,
 
220; wheat-bread, 71
 

Guatemala
 
child mortality in, 26; INCAP in, 195;
 
Incaparina in, 118, 119; infant mortality
 
in, 25; new family foods in, 37
 

Guyana, Cerex in, 118
 

Harvard reference standards, 2(0
 
Health, teaching mothers about, 1(X)
 
Health services, coordination of
 
coniplemeitary feeding programs with, 164
 

Ileight, measurement of, 97
 
Hofvander, Y., 68n
 
Hung,. r, seasonal, 163. See a/so 

Malnutrition
 
lyderahad, India, National Institute
 
of Nutrition in, 109
 

Hypodevelopment, defined, 241
 

Illness
 
feeding after, 83; feeding during, 81-82;
 
treatment of children during, 15 1
 

Ibalance of nutrients, defined, 241
 
Immunological tests, defined, 241
 
Incaparina, in Guatenala, 118, 119, 2,11
 
Incidence, defined, 241
 
India
 
BaI-Aharproject in, 137, 153, 195; 
 infant 
niortality in, 25; multimixes in, 220;
 
National Institute of Nutrition in, 109;
 
Project Poshak in, 165; water use in, 38
 

Indicators
 
of nutritional status
 
direct
 
anthropometric, 18, 21; biochemical,
 
18: clinical, 21-24
 

defined, 241
 
indirect, 21
 
how to interpret, 21-27; mortality
 
and morbidity as, 21-27
 

of program impact
 
accuracy of, 182, 183: -'nthro,
 
pometric, 18, 21; mortality
 
and morbidity as, 181-184; sensi­
tivity of, 180, 181; validity of,
 

185, 186
 



Indonesia 

community nutrition profile in, 179; 

introduction of new weaning foods in, 

115-116; weight growth charts 'n, 88 


Infant 

defined, 241: meal plan for, 218-219; 

nutritional requirements fot, 57 


Infantile tetany, defined, 241 

Infectious diseases 

and child mortality, 1;and feeding, 83; 

and nutritional needs, 62 


Information-gathering techniques, 41, 42 

Institute for Food Research and Product 

Development (IFRPD), in Thailand, 195 


Institute of Nutrition of Central America 

and Pan ama (INCAP). of Guatemala, 195 


Institutions, support of, 106-107 

International agencies, 194 

International Center for Diarrheal 

Diseases Rese; 'h, Bangladesh, 82 


International Children's Emergeny 

Relief Fund (UNICE-F). United Nations, 

110, 1)-I 


International Union of Nutritional 

Sciences (IUNS), 98-99
 

Interviews. Set' also Ethnographic 
techniques; attitudes !toward, 40-lI; format 
for, 42-43; general questions in,43; guide-
lines for, 202; infformal vs. formal, 42; 
recording results of, 43; with mothers, 
49-51 


Iodine deficiency, 24 

Iron, 66 

deficiency, 24; in multimix, 212, 214 


ITAC Model 8(X) scales, 228-229 


Jelliffe, D.D., 68n 


Kareesheh, 71 

Kathmandu, Food Research Laboratory in, 

109 


Ketjap, 71 

Kishk (kishkeh), 71 

Knowledge, and weaning diets, 33. See also 

Attitudes; Beliefs 


Kumudini Bar scale, 227 


Kwashiorkor, 17 

clinical indicators of, 21-23: defined, 241; 

in growth-monitoring programs, 95 


Libeling, of processed weaning foods, 

143 


Liaboratory .esting 

in Nepalese weaning-food project, 109; in 
Thai weaning-food project, III
 

Land reform, 190
 
Leaf protein, amino acid deficiencies
 
in, 131. See also Green leaves
 

Leban, 71
 
Lcbnech, 71
 
Legislation wage, 190
 
Legumes, 117
 
amino-acid deficiencies in, 131; antiphys­
iological substances in, 131; defined,
 
242; equivalent weights calculated for, 222;
 
protein in, 69, 76, types of, 129; in
 
weaning recipes, 217
 

Length, measurement of, 97. See also 
Growth monitoring
 

Length boards, 86-87
 
Liquid processing, 120-121
 
Lima beans, protein in, 69
 
Limestone, 132
 
Limiting amino acid, defined, 242
 
Longitudinal survey, defined, 242
 
Lupine, antiphysiological substances
 

in, 131
 

Magnesium, 66
 
Mahidol University, Institute of
 
Nutrition at, 11I, 114
 

Maisoy, inBolivia, 119
 
Maize. See also Corn
 

in basic mixes. 207; as complementary
 
protein, 75; effect of cooking on, 211; in
 
weaning recipes, 216
 

Malnutrition. Sce alto Undernutrition 
and child mortality, 1;children at
 
risk for, 93-99, 1N);
 
clinical indicators of
 

anemnia, 24; goiter, 24; kwashiorkor, 21-23;
 
marasmus, 23; vitamin A deficiency, 2-3-24
 

determinants of, 28; effects of, 19;
 
factors contributing to, 1, 15; Gomez
 
classification of, 20, 96, 186, 240;
 
indicators of, 18;
 
weaning-age, 2, 3
 
economic loss associated with, 5;
 
indirect solutions to, 190-191
 

Malting, 69
 
Marasmus, 17
 
causes of, 35; clinical indicators of, 23;
 
defined, 242
 

Marsden Model 165 Scale, 23)
 
Marketing
 
acceptability testing, 140, 142, 159; adver­
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tising, 147; distribution, 146; evaluation 

of, 147; packaging, 142-143; pricing, 

144-145; product selection, 140, 142; sales 

organization, 146-147; studies, 126-127 


Mauritania, infant mortality in. 25 

Mellander, Olof, 69 

Mexico 

infant mortality in, 25; weaning interven-

tions in, 11, 12 


Microtoise height measure, 232 

Milk. See also Breast milk 

acid, 71; coconut, 71; in weaning recipes, 

217 


Millet, in basic mixes, 207 

Milling, process of, 120-121, 135, 136 

Minerals 

in multimixes, 70; requirements for infants 

and children, 62, 66 


Miso, 71 

Morbidity 

defined, 242; as indicator for evaluating 

program impact, 181-184 


Morley, David, 18, 87 

Mortality 

defined, 242; as indicator of nutritional 

status, 21, 24-25; as 

indicator of nutrition program impact, 

181-184
 

Mothers 

impact on feeding practices of, 37, 40; 

impact on weaning practices, 53; inter-

views with, 49-51; participation of, 11; 

teaching, 100; weaning food recipes 

developed by, 205 


Multimixes 

alternative, 217; basic ingredients of, 206; 

basic staples in, 68; defined, 67; energy-

rich complements in, 68-69: family 

cooking pot, 219, 220, 221; food value of, 

214; guidelines for planning, 211, 220;
 
Jelliffe's classification of, 68n; minerals 

in, 70; protein-rich complements in, 

69-70; vitamins in. 70 


National Center for Ilealth Statistics, 

US, 20 


Natto, 71 

Neonatal tetanus, defined, 242 

Neonate, defined, 242 

Nepal 


home-based strategy in, 169; introduction 

of new weaning diets in, 108-11I; nutri-

tion surveys in, 169; Save the Children 
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Fund of, 96
 
Net protein utilization (NPU), 72, 242
 
Netherlands, Central Institute for
 
Nutrition and Food Research in, 109
 

Niacin. (4, 132
 
Night blindness, 23, 24
 
Nursing, capacity for. 57. See also
 
Breast feeding
 

Nutrient, defined, 242
 
Nutrition, teaching mothers about, 100
 
Nutritional deficiency, and child
 
mortality, 1
 

Nutritional requirements
 
and age, 57; defined, 62n; energy, 61-62,
 
63; minerals, 62, 66; protein, 62, 63;
 
vitamins, 62, (4-65
 

Nutritional status
 
anthropometric indicators of, 180-181;
 
defined, 243; indicators of, 18, 21,
 
24-27, (see also Indicators); information
 
on, 1(18; one-time assessment of, 86
 

Nutritional value
 
determining, 114; of raw vs. processed
 
foods, 210
 

Nutrition Center of Philippines, 95
 
Nutrition survey, in Nepal, 1691. See also
 
Surveys
 

Oats
 
in basic mixes, 207; effect of cooking on,
 
211
 

Oils, in multimixes, 68
 
Oilseed meals, 117, 129, 243
 
Oilseeds, 243
 
amino-acid deficiencies in, 131; protein in,
 
76; types of, 129
 

Oral rehydration theraty (ORT), 80
 
defined, 81; solution used for, 82
 

Organoleptic characteristics, 243
 

Packaging
 
in complementary feeding programs, 160;
 
in feeding program guidelines, 153; of
 
processed weaning foods, 142-143
 

PAG Guideline No. 10, 123
 
Palm oil, in multimixes, 217
 
Parasitic infections, and nutritional
 
needs, 62
 

Participant observation, 8, 42, 51
 
Pathweight electronic scales, 231
 
Peanut
 
amino acid deficiencies in, 231; protein
 
in, 69; protein concentrate of, 76
 



Peru, water use in, 39 

Philippine Bar Scale, 227 

Philippines, Nutrition Center of, 95 

Phosphorus, 66 

Phylloquinone, 65 

Pilot programs, 11, 13 

Pilot testing, 104
 

in Nepalese weaning-food project, 110; in 
Thai weaning-food project, Ill 


Plantain, in basic mixes, 207 

Planning, ,of weaning-food project, 125 

Poshak, Project, 165 

Potassium chloride, in oral rehydration 

therapy, 82 


Potato 
in basic mixes, 207; effect of cooking on, 
211; in multimixes, 68; protein in, 76-77; 
in weaning recipes, 216 


Potassium. o6 

Preschool-age child, defined, 243 

Prevalence, defined, 2-13 

Pricing, of pr,.cessed weaning foods, 


144-145 

Processed foods, vs. raw foods, 210, 221 

Process evaluation 

defined, 233; establishing a diagrksis of 

nutrition problems for, 233-234; 

intermediate indicators in, 236; implemen-

tation in, 235, 236; program plan, 234 


Project workers, 5 

Promotion, in feeding program 

guidelines, 153 


Promotional agents, 107 

Pronutro, in South Africa, 118, 243 

Protein 


animal vs. vegetable, 62n, 69, 73-74;
 
assessment of safe levels of, '70-72, 73, 74; 

in basic mixes, 208-209; in cereal gruels, 

61; complementary, 75; defined, 243; 

digestibility of, 71-72; incamplete, 74; 

in multimix, 212, 214; nutrient value of, 

70-71; 
plant 


vs. animal, 62n, 69, 73-74; concen-

trates, 76; increasing quality of, 74-77; 

mixtures, 77 


requirement for infants and children, 
62, 63; in weaning food recipes, 206 


Protein efficiency ratio (i ER), 243 

Prtein quality, 70 

Prctein-rich compler.ents, in multimixes, 

69-'79 

Profr:in-rich supplements 

examples of, 71: in fortification programs, 
122, 123
 

Protein score, defined, 244
 
Puffer, Ruth Rice, 27
 
Pulses, defined, 244
 
Pyridoxine, 64, 132
 

Rachitic rosary, 244
 
Ramazthibodi Hospital Research Center,
 
Bangkok, 11l
 

Raw foods, vs. processed foods 210-221
 
Raw foods, volumes and weights for,
 
222,223 

Recipes, Wevning Foods
 
general considerations, 205-210; rice in,
 
216; Thai. 112, 113
 

"Recommended intake," 62
 
Records, clinical, 15, 17
 
Reference pattern, defined, 244
 
Research. See Fieldwork
 
Respiratory disease, aId nutritional
 
status, 181. See also Infectious disease
 

Retinol, 65
 
Riboflavin, 64. 132
 
Rice
 
amino-acid deficiencies in, 131; in basic
 
mixes, 207; as cash crop, 104; effect of
 
cooking on, 211; in multimixes, 217; in
 
weaning recipes, 216
 

Rickets, defined, 244
 
Risk factors, 99. See also Indicators
 
Rolle-drum drying, process of, 120-121,
 

133, 134, 137
 
Roots
 
gruels from, 61; in weaning recipes, 216
 

"Safe levels," 62
 
Sago, 68
 
Sahli hemoglobinometer, 24
 
Sales organization, for processed
 
weaning foods, 146-147
 

Salt, table (NaC)
 
iodized, 132; in multimixes, 69; in oral
 
rehydration therapy, 82
 

Salter scale, 91
 
defined, 244; model, 229, 235
 

Sanitary practices, 2, 138
 
and preparation of weaning foods and,
 
78-79; utensils, 79
 

Sarbottan Pitho (Super Flour), 110
 
Scales 
bar, 227-228; dial spring, 228-230; digital, 
2.31; in Indonesian weaning food project, 
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115. Iocah, vs. commercially manufactured, 

226, 227: single-beam, 227-228; tubular 

spring, 230-231: for weighing children, 90-X3 


Sesame protein 

amino-acid deficiencies in, 131; concen-

trate, 76 


Sexual differences, in weight for 

growth, 88 


Sexual laboos, and weaning practices, 

5,7 


Shanta Bhavan lospital Community Iealth 

Program, in Nepal, 169 


Sharing, food and 

weaning diets. ,40;and weaning practices, 53 


Shorr Measuring Board Construction 

Kit. 232 

Sodium, 66 

Sodium bicarbonale, inoral rehydration 

therapy, .2 


Somalia, food aid in, 166-167 

Sorghum 

am ino-acid deficiencies in,131; in basic 

mixes, 207 


South Africa. Pronulro in, 118 

Soybean, 104 

amino-acid deficiencies in. 131: antiphys­
iological suslances in,131; protein con-

centrate of, 76: protein itt, 69 


Spray drying, process of, 120-121, 133, 

134 


SriLanka, Thriposha program in,118, 

119, 153, 160-171 


Standardizaition exercises, 92 

Staples 


in basic mixes. 208-2W,: defined. 244: eqbUiv-
alent weights calculated for,222 


Starch-rich foods, types (If, 129 

Starvation, of sick children, 34 

Stlorage 


in complementary feeding programs, 160: 

stability, 13(1 


Strategies, weaning-food 
appropriateness of, 193: centrally processed 
weaning foods in, 192: and coordination 
of intervention efforts, 196; donaled foods 
in,192-193: and educatioii aind legislative 
roles of government, 193; and goverrimental 
resources, 189; and government subsidies, 
191; home-and village-prepared foods in, 
192; and indirect solutions, 19(-191; and 
need for multiple strategies, 191-196; and 

role of institutions, 194-196; selection 

process for, 189-11(); social costs and 
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benefits, 187-189
 
Stunting, defined, 244
 
Sucrose, in oral rehydration therapy, 82
 
Sulfur, 66
 
Sunflower, protein concentrate of, 76
 
Superamine. in Algeria and Egypt, 118,
 
193, 244
 

Super Flour, (Sarhottam J'itho), 110, 111
 
Super S',ison scales, 230
 
Sup :, , in complementary feeding
 
programs, 162
 

Supplementary food, defined, 244
 
Supplements. inappropriate age for
 
introducing. 34
 

Surveys
 
cross-sectional nutrition, 15, 239
 
local, 18; national. I1)
 

dietary, 127; formal, 51;
 
longitudinal, 15, 17, 242
 
advanlages of, 19-20; disadvantages
 
of, 20
 

in Nepal, 169
 
Svanberg. Ulf, 69
 
Sweet potato, ini
basic mixes, 207
 
Synergism, defined, 244
 

Tahu, 71
 
lansi bar scale, 228
 
Taro, in basic mixes, 207
 
Technology, effect on weaning-food
 
use of, 4
 

Tntpeh, 71, 217
 
Thailand
 

IFRP1) in, 195: introduction of new
 
weiniig diets in,111-115; Mahidol Uni­
versity Institute of Nutrition in,I11,114
 

Thai Standard for Infant Foods, I II
 
Thiamine. 04I, 132
 
Thriposha program, in Sri Lanka, 118,
 

119, 153, 168, 170-171
 
Time-saving technologies, 190-191
 
riming, incomplenentary feeding
 
programs, 151, 163
 

[bicopherols, 65
 
'Ifu, 71
 
Ilrti-rice, in Costa Rica, 119
 
"oxiciy. evaluaion of, 130
 
Toxins, natural, 130, 131
 
Traditonal societies, weaning practices
 

in, 55
 
Training, in complementary feeding
 
programs, 162
 

Tubers
 



gruels from, 61; in weaning recipes, 216 

Tunisia, rural diet in, 74 


Undernutrition. evaluation of 
clinical records for, 17; crosssectional nuri-
tion surveys, 18-19; longitudinal surveys, 
19-20; obtaining data for, 15. 17 


I.nited Nations 

International Children's Emergency Relief 

Fund, 110, 194: Thriposha program 

supported by, 168 


United Nations University (IUNU), 

Nutritional requirements recommended 

by, 61-04 


United States National Center for Ilealth 

Statistics, standards, 2(1 


University institutes, I95 

)Utensils. cleaning, 71


Validity 

defined. 24-1; in project evaluation, 185-186 


Vegetable protein mixtures, procetdure 

for devising. 77 


Vegetables 

leafy 

minerals in, 6: vitamins in. 65 


preparation of. 79: protein in, it); 

protein cotcentrates, 76 


Viral infections. and(1nutritional 
needs, 62 


Vitamin A. in niultimix, 212 

Vitatntin A deficiency, clinical 

indicators of, 23-24 


Vitamin C, in multimix. 212, 214 

Vitamins 


in multimixes, 70; in premixes, 132; require-
ment for iiifants alnd chilren, 62. (4-65 

Wage legislation, 190 

Wall chart, weight-for-height, 2.32 

Wasting 

defin, d, 86, 245; 


measurement of 

arm circumference, 98; weight-forage 

classification, 96; weight-forheight, 

96-97 


Water 

impact on weaning practices of, 38-39; in 

oral rehydration therapy, 82 


Waterlow classification system. 20, 245 

Water requirement, for infants and 

young chldren, 63 


Weaning 


interventions
 
and 'nclination to change, 13;
 
introduction of, I I
 

period, 31n;
 
practices
 
analysis of, 103, 109;
 
interview questions on, 50;
 
intr, duction of new, 105;
 
sOciocconirnic factors affecting, 46, 52-53;
 
in traditional societies, 55
 

problems, 36
 
process 
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