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SUPPLEMENTARY FEEDING 

The focus of this talk is on programs which istri

bute food in substantial quantities over extended periods 

of time through non-commercial channels to children under 

five-years old and to their mothers who may be pregnant 

or lactating. The object of such programs is to increase 

nutrient intake and/or dietary balance and thus beneficially 

affect the nutrition status of the recipients. 

HISTORY OF SUPPLEMENTARY FEEDING PROGRA71AS 

Historically these programs have developed in three 

phases(Bailey Q Raba, 196). During the first phase, 1945

1960, UNICEF established programs for feeding war- ravaged 

countries and later children in developing countries. The 

food that was di stributed was initially unfortified milk 

powder. Their" packaging and distribution put a trem."r!dous 

burden on health workers and valuable t.ime was taken away 

froi routine halth care. Often there was no room for 

patients in th clinic due to the stacks of milk powder 

(C. 1Wil!.ims' Recently on a visit to Guatcmala in the 

aren Of thbe Id . oarthqupe, at a clinic I visited in El 

P'roc,o the s;to re,m. ,. fil]led to capacity cloggc with) 
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bags of decomtposed milk powder and patients had to wait 

outside. The only beneficiaries here were rats (Baumslag, 

1979). Last year in South S:aziland I saw the only exam

ining room in a health post had been made inaccessible by 

bags of milk powder. 

The second phase started in 1954-1970 when bilateral 

and voluntary agencies tooh over many of the programs. 

The agencies added to the list of hand outs, cereals (blended), 

oil, and foodstuffs such as tinned sardines. Since 1970, 

the third phase cf donor involvement, the World Food Pro

gram, in addition to existing programs, developed many new 

programs. 

FOOD AID AN EXPENSIVE AND SEEMINGLY ENDLESS BUSINESS 

Over three quarters of a billion dollars was spent 

on food distribution tc provide 125 million children with 

food in de,,eloping count:ies (Berg, 1973). 

Currently the U.S. is the biggest provider of food 

aid and t.hrough Public Law 480 has provided 26 billion 

dollars of food assistance to forc ign nations since 195i 

w.Lhen t' progrn:1 first started. 

According to a report issued by a spocia! t.-sk 

force on tho opccations of Pub3i c L.'w 480, the task jorce 

s uppo rted the ev of as:i stince human i tari anc oc .nt food Cor 

and dec.",. cm:,i g oalsa5:if;the hn:sic foundation of the program.. 
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while recognizing the importance of the purposes such as
 

market development, surplus disposal and political goals
 

(New 	Directions for U.S. Food Assistance, 1978). The food
 

assistance programs have been growing and h veso the
 

loans. Several countries are now in debt for foods such
 

as grain.
 

Global food needs are enormous. The number of
 

hungry and malnourished individuals in the world is esti

mated to range between 400 million and 1.2 billion people.
 

To compound the problem even 
if food could be shipped in
 

large amounts continuously, transport doubles the costs
 

and storage and distribution adds further to the enormity
 

of the problem.
 

OBJECTIVES OF FEEDING PROGRAMS 

Supplementary feeding programs may legitimately
 

have political as well as health, nutritional, behavioral
 

and social] goals.
 

Most 	feeding programs set out to: -

(1) 	assure normal physical growth and mental de

velop:nent of preschool children.
 

(2) 	to recuperate the mwaliourished
 

(:) 	 reduce morbidicy an d mortality due to 

malnu rtiotn th rough t.le provis.,ion of food 

as a corrective elclment in the diet and provide 
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nutrition education for pre-school children 

and their mothers. 

With limited resourccs feeding programs can only 

be considered short term, stop gap measures and suppic

mentary feeding should onl]y be used as short term measures 

while longer term measures are being taken to develop 

skills, self hell) and increase income. 

RATIONALE FOR SUPPL3MENTARY FEEDING PROGRAMS 

At critical periods nutrition supplementLtion over 

short periods can be invaluable in p,'eventing malnutrition. 

From the body of scientific studies available it appears 

that the last trimester of pregnancy arid the iactation 

period as well as the weaning period deserve special 

attention. 

One of the ways which supplementary feeding may 

prevent malnutrition is through the distribution of foods 

to pregnant and lactating women. Maternal caloric supple

mentation of 170 extra calories per day during the last tri

mester of pregnanrc) has been found to significantly reduce 

thenu':: " of ch.i idren w-'th low birth weights (less than 

2500 g: ). Studies have been undert-.ken in GGuaeaal, 

(Lech!,ig , 197 ), CoIubia (Mora, 197,4) and in Mexico City 

(Chae:, 9 7) c 



To date most haVe not succeeded in increasing aver

age birth weicght by morc than 100 ginS. despite the provision 

of sizeable food supplements. 

In Soweto South Africa (Baumslag, 1970') found that 

antenatal folate supplementation for folate deficient 

mothers :in the last trimester of pregnancy markedly reduced 

the number of low birth weight infants as can be seen fiom 

the table and figure below. 

_____________Ove, 5 11.U'der 5 lb1. ~ i 
Iron . 419 63Iron -- klic acid 61 I4 
 65 
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TIhe g;rovth .' r I n . is gate1 tIan th t ob

t .1 ("drI I1C.. , s 1 1,e c(3ch1jg, 197 S indic,11:in 

that a!I m nu, ' ion is not the si,:1: "l'his ,:.-poPse to 

fo lio .':id mas.:1.lt r eon fi r,'d :in I nd.i a (])'eng- r, 1.972). 
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Hibbard stressed the importance of folates in spontaneous 

abortions and low birth weight and decried the fact that 

fetal loss from spontaneous abortion in humans is at a level 

that couId never be tolerated in a cattle ranch. 

Furthermore (Stein, 1975) established a high inci

dence of low birth weight infants among-poor urban blacks, 

Scrum al)bumin studies of mothers of low birth vei ght in

fants showed a direct correlation with infant size (see 

figure below) . 

Mfaternal protein depletion and small-for-gestational-agebabies 

"".4 Appropricte forgesdoon-J ope 

Y10 

' etui 0 ,j/~IN) I i Inf 


• , 30 1 -- cb 

24 25 2 X303 32 :0 33 35 36 3 l4; 1 42 A3 U: /5 46 1 

.i." 1: id oil Ca , n ,) ma l -er ler i ,.ant! w l 
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Pollitt and Underwood question the biological 

value of a low increment in weight gain in view of the 

high costs of e.g. the Guatemala and Columbia studies. 

Since low birth weight and fetal wastage is a 

big problem in developing countries and the evidence impli

cates nutritional supplementation as an important component 

of nutrition interventions and for optimum effectiveness 

must be targetted at malnourished mothers and definite 

criteria used for their selection. Markers that could be 

used in identifying infants at risk for malnutrition are 

listed in the Table on the next page. 
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INFANTS AT RISK FOR MALNUTRITION 

MOTHER INFAN[ 

- Has unwanted - Birthweight less 
progancy. than 2500 grams. 

- Caloric intake - Siblingn ith 
less than 20QO cal. mal nutri i on. 

- Has malaria. 
" 

- Death of a siblINg in less than 
- Is less than 15 years 12 months. 

of age or over 35 years. 12 moths. 

- Multiple birth. 
- Coechild 

spacing. 

- Is alcoholic. - Repeated diarrhea. 

- Measurements: - Measles or 
malaria. 

a. Head circumference less 
than b1 cm. - Bottle fed. 

b. Height less than 5 feet. - Death of, or 

c. Weight less than 38 kilos 
desertion 
parent. 

by 

before prognancy or 40 
kilos at 20 weeks. 

* Derived from several studies--not necessarily to be generalized. 

Sources iclude: Shch; K. "Selection of Pregnant I'othrs as
Beneficiides for Nu,trition Suppiements" Journ-al of Obstetrics 
aSnd f j _ofJ 25, number 3, 1FY75., *,_-, Vol. 

Aaron lchtig et. all "A Sipnlie Assessment of -th Risk of Low Birth 
Weight to ,,.,.T. for NI.rl ioi al leir erLion,' ;-;1rican

rVol. 1o.., i.y 1, 1976,pp. 

slng, "-' ,crol I:fant anrd Child 
paper, 0:40-of luVterraticnal HelIth, !P78. 

" 1aomi Nutritiuon" unpublished 
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Some data suggests that children with higher birth
 

weights born to supplemented mothers show less growth re

tardation at 36 months than in children of unsupplemented
 

mothers (Klcin, et. al. 1976).
 

LACTATION
 

The nutritional status and dietary adequacy of mothers
 

can affect the quality of breast milk. As many as 20-30
 

percent of mothers in developing countries may be underweight,
 

fail to gain weight in pregnancy and lose weight during 

lactation. In addition, even the duration of lactation 

may be affected by weight gain during pregnancy (Whitehead, 

1978) Seasonal shortages too have to be planned for. 

Generally well nourished mothers produce 00-700 ccs
 

milk per day, however, when their caloric intake drops to
 

less than 2,000 calories the breast milk volume may decrease
 

to 400-600 cos. per day. (Senecal, MR959; Harfouche, 1970).
 

Other investigators (Chavez, 973 E,Gopalan, 1959) increased 

milk quantity through supplementation. Milk output rose 

eg. when Protein intake was increased, On a diet of 3000 

calories milk output increased by 200 ccs per day. After 

three ,o]ths 1act tinl breast milk in rnalnourished mothers 

not only \',clin -; in quantit)', but miay ° declirne in quality. 

Toil! enevrl cost of l].ctati:.on is met byv Lhe Mo.ther's 

fat o;'; sulr ig..in a six percent ','e& :ht reduction for 

i ctLd woien w;ia .cso 2 nni *.qunto,.. inc diets are 


http:l].ctati:.on
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It is interesting to note (harlin, 1976) that in a
 

survey of utrition programs only 15 percent of nutrition 

projects cnrolled mothers as beneficiaries. 

Additionally in many developing counrirics misinformed 

and poorly prepared pregnant women try to eat li. ttle in 

order to have easier labors with smaller infants. This 

harmful dietary practice increases the morbidity and mor

tality of the fetus. 

WEANING PERIOD (approximately six to thirty-six months) 

During this period when foods are introduced to sup

plement and finally replace breast milk, children are 

particuiarly vulnerable to diarrhea and infection. 

(Gordon, 1963). Supplementary feeding programs for children, 

in this period are likely to have the greatest nutritional. 

health impact provided they include not only food, but also 

preventive and curative services. On innumerable occasions 

it has been demonstrated that feeding alone is not enopgh 

e.g. an :i.nfestation of 40 round worms can result in a food 

loss equi valent to four eggs per week. Had specific health 

measures con taken the progran would no L just be feeding 

worm,,s. Iit is important,t, therefore, that infoct ions be 

dcAlt with. or pruver ed concurrently with presc ibed dietary 

i n "cr':enti mx mal effective results. Feedir,,_.ios for n co;t 

chil W'n Wit,; grealt poli ticai appcal and feeding' school 
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children is easier than reaching toddlers but the critical 

period appears to be during weaning. 

TYPES OF FEEDING PROGRAMS 

There are three main t)pes of programs currently in 

vogue: -

(1) on site feeding programs 

(2) take home feeding programs 

(3) nutrition rehabilitation centers (NRC)
 

1) On site feeding programs. 

Earl), food distribution programs were developed on 

these lines requiring the participant to regulary come to 

a specific location for food. There nre several disad

vantages to this t)pe of program such as the stigma; limited 

to nearby residents; necessity for someone to bring the
 

child; need for adequate storage facilities; continuous 

means of supply and personnel to prepa-e and serve the food, 

to mojitor the program and control participation, All 

these aJd to the high staffing costs. Programs rarely 

rea ched chjildren under three years of age. Where these 

., :,s'ere associat.cd with Le3inics some even c.aim :it 

ha- jipro 'ed clinic .. ttcndance. flowevoer , ther: is evidence 

to sho; .* 1henB, food vu1 s th clinic serviccsX111: 'I out 

art ,,:, ' , nex (table lists andot i i:.z.ed. A 1) strvcllths 

1i:.i t ati, : of on.-site pprograz:; - ofIe- fLt.i 

http:associat.cd
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to recognize children needing to be referred to hospital. 

They exist in day care centers, schools and clinics. Where 

topart of the daily requirements are provided in order 

reduce the nutrient gap and increase the dietary intako' 

the effect is not achieved as the meal replaces .instead 

of adding to tih dietary intake. 

2) Take home programs 

These programs reach a wider group of participants 

and utilize smaller numbers of personnel, require less fre-. 

quent attendance by fan ily member and permit larger access, 

Analysis reveals that 40-60 percent of the foods received 

reach the target children. Ration size may have to be 

considerably increased, however, as was the case in Columbia 

(Mora, 1974) where 850 calories were provided in take-home 

rations and mothers only increased their dietary intake 

by 150 calories/day. The ration:; were substituted or sold 

or shared with the rest of the family resulting in a 

dilution effect. There is no question that targetning 

careful participant selection and community involvemeat 

are critical. 

In one study i, the Philippines (Asia Research, 1970) 

it was found that severely maninourished children benfitted 

fr:n feo ,:- P.rograniis but mildly malnoa vi shed childre' 

dciriorat cd nitritionallv. The overal impact of progYM:s; 

of . itier type in fi.ling thc "nerg y gap" is di mappOil.tin.; 
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(Beaten and Ghassemi, 1979). Only 1-25 percent of the 

gap may be closed regardless of the type of program. (See 

Annex II). 

Foods used in supplementary feeding programs
 

A survey (Karlin, 1976) of a variety of programs 

revealed that 50 perccnt used imported foods such as 

ceroe!, legune mixes blended from high potein foods -1Wheat 

Soy Blend rWSB) and Corn Soy-Milk (CSM). These blends are 

interestingl.y unknown to consumers in the country of origin. 

Most programs are cost])' and use foods not available in 

the recipient country. Acceptability was low for a variety 

of reasons eg. in Bangladesh a fish protein concentrate 

(FPC) was poorly accepted in a pre-school program because 

it had a bad smell and mothers thought. it contained pul

verized frogs and snails. (Institute of Nutrition & Food 

Science Dacca University, 1977). On standing the FPC could 

be separated from the wheat sold to farmers as fertilizers. 

In Bombay (Py] , 1.973) found a Soy Milk Drink unacceptable 

because it- smelt like crushed bed bugs! New foods have 

e be testcd for accepta-Jility in the setting in which 

the product is used or expense and miyneedless iaste 

result (;xvndlrson, 1977). 

ThcIV0re maly cons ideraLions that have to be 

ig hcd in develop.ing a fec.di ng progrim, 1Begin (1976) 

511,ests~ Tilt com n ities vmry in the avai.lability of 
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local resources and some may be better off investing in
 

e.g. improved rcad systems for market accessibility oi 

improved irrigation for i Icreasing individual crop yields. 

In the Janked project people are activated to iden

tify and help solve their problcms by utilizing their own 

resources for feeding. Villages donate land for food 

production specificaliy for supplementary feeding programs 

which are governed by the village committee. Self reliance 

is pro:moted. (Arole, 1975). 

3) Nutrition rehabilitation centres
 

Since Protein Energy Malnutrition is highly preva

lent in many developing countries an alternative t:o hos

pital treatment was conceived. Nutrition recuperat ion 

occurs in centers, usually day care centers, where childreni 

are fed local foods at the lowest cost and mothers are 

given experiential nutrition education. Some of these 

progvams are Inown as mothercraft centers. 

As part of their education nhtlmers are taught to 

cook nutriti ous low cost meals, some scmhlaonce of hygiene 

and cldiid care, and giveon lectures on tUh three major food 

groups. Thcc:;c contcys may be at a distance from the ccm

1;luniy. , . ., and mo t:hers way have to leave thei.r homes; 

and stay ipythe residential scting for three to four 

\';Qks. 
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The programs portent to teach the mothers that mal

nutrition is due to insufficient or unbalanced feeding 

practices. Mothers may also be taught how to augment 

their food supply through home gardens and better use of 

available foods. Apparently the practice is net always 

as good as the theory. One demonstration unit I visited 

in Western Kenya, the demonstration garden didn't exist, 

nor were weight charts used, so useful in other situations 

as educational tools. The mothers believed their children 

were malnourished because they had measles and diarrhiea 

and in spite of the program did not make any connection 

between malnutrition and food. Jt was disappointing to 

find that the M in MCH (Maternal and Child Health) pro

grams appears to have been forgotten. Except for one 

progrom in Malawi mothers tend to be treated as appendages 

or necessary servants for their children. The mothers' 

health and nutritional status is ignored. There was a 

stigma attached to one Kenyan center visited probably based 

on the fact that it was situated close to a police bar

rachs. Mary of the women were divorced rejected first 

wives and the proximi ty was unfo;tulnate. The progrm 

or, ni:ers were naively proud tlhat they had devised a way 

of rcmcvin, tihco stinjma by issuing certificates for comple

in: t he p r:eram 

This type of program is generally very expensive 

at! takes toa .Acw children approximately 200-300 por ycar. 



16
 

They may be fed foods such as cereal blends, milk powder
 

and Norwegian sardines and oil. I have visited centers
 

where similar programs seem to collapse when the food aid
 

doesn't come due to transportation failures especially in
 

the rainy season. In thcse situations local foods bought
 

by the mother for her personal requirements have to be
 

used since the program only caters to children. Few
 

programs have follow up visits at home, let alone visits
 

prior to admission to the center even though these visits
 

by trained personnel aro essential to the success of the
 

program. (See Annex A, 3).
 

In Zimbabwe at Howard Mission Rehabilitation Center
 

follow-up is carried out in an attempt made to assess the
 

nutritional status of the child and family as well as ob

servations of any application of lessons learnt from the
 

rehabilitation unit. Less costly forms of rehabilitation
 

centers are being developed and have used rehabilitation
 

in the village setting which allows the mother to learn 

her lessons and go home during periods in the day. The 

system :is cheaper and makes use of community workers 4nd 

community rc sources. Yet, in my opinion, it does not 

addr.ss the root nutritional probiem which is the mother. 

If she is drpcndent, ignorant, poor and sick no ectures 

or demonstrati ions wi1 break the cyclc of malutrition. 
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Results of a study of feeding program reports concludes 

that food distribution programs have a minimiial impract on 

growth (Beaton, 1979). 

Programs only lessened the nutrient gap by .0-.25 

percent. Pr6grans reached children generally over three 

years of age and therefore too late. The average food ra

tion per child provided only 300-400K Cals per day costing 

US$15-$25 per year. There is no data on morbidity and 

mortality reduction. However, it has been argued that 

there may be unmeasured benefits greater than physical 

growth and developmont. For instance they found that some 

children had increased physica] activity and that leakage 

to other family members may be a us;eful by).product. 

SUGGESTIONS FOR FUTURE PROGRAMS 

J.. Mother centered. 

Program must be mother centered and not child cen

tered starting with an analysis of the problems in the 

home and providing practical help ;ith problems such as 

alcoholism or methods of augmeont i g the family incomrie. 

Where women iave had control ofI their finnaices and h -ivc 

social status, they have improved the nut.ri ti onal status 

of the family. 
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2. 	 Monitored prior start.
 

Nutritional rehabilitation needs to be monitored and 

programs for its elimination developed by the community 

at the home level. Younger children (6 months to 2 years) 

and malnourished mothers shoul.d be reached. 

3. 	 Home visits are essential for assessment, development 

of solutions, and evaluation of programs. 

4. 	 Programs should be integrated with other community 

development activities including in particular pri.. 

mary health care activities where this is feasible. 

For many of us who have seen malnutrition, a prevent

able disease erradicated in countries where health. food, 

s-heltcr and self dignity prcvail, we can onily regard 

feeding programs as a stop gap masure. 

There 	 i.s no point in merely providing people with 

food -- a band aid for a growing ulcC-r. An accurate 

diagnosis must be made, the etiology of or factors cntri

butin , to the problem defined and an effective t.reati:ment 

plana c-d wi. th the community making sure that solutions arc 

practical and acceptable. 



ON S1LTE FEEJG
 

Streng z h s Limitations
 

Assures consuIption of ration in in- Reaches few children under ti..o 'ears 
t end e d cuantity 

Growth and recovery are possibly more Ration is frequently substituted 
rapid than iD take-home
 

Day care and child feeding facilities Takes responsibility for child feeding
for working mothers mother and creates dependency 

Opportunity to educate children and 
 Expense of kitchen, eating facilities
 
prepare them for primary school cook
 
Opportunity for psychological sti- Low coverage with attendance limit 

mulation, socialization, and more 
 of thirty children 
normal mental development, espe
cially through mixing malnourished Low geographic outreach 
children with the well nourished
 

Possibility of cross-infection
 

Inconvenience of daily attendance
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Strengths 

Hig. geo'raphic outreach 

Covers children under two years oid 

Convenient for mothers due to less 
Frequen t distributions and fewer 
lost wages 

High coverage with attendance of up to 
600 children per center 


Less expensive than on-site because 
fewer facilities and staff needed 

Minimizes cross-infection risk 

More real istic maternal education
 
through o:ne treatment 

Home treatment can act as a nutrition 
education demonstration in distant 
commun itzies 

,ation can be fed in more freauent, 
smli Ir portions than possible in on
site, resulting in higher nutrient in
take despite bulk limitations 

I-roz-,,,m loc e in -S hea.-Ith center may 
pro~mote~,"eater use of health faci litics 

Treats the malnutrition problems in
 
its 1!1l1CLI 

E o iona]I di sturbg:nce is redu~ced be
cause th- child is not moved to a new 
psychological environment 

.O .2E -D . ___ 

Li., t a t ions 

Shaaring nd saling raiion result 
iversiCn to unn-nded
 

Slow growth and recuperation 

May not be approt-riate for the severe 
ma.lnourishcd child 

May be too far for people to travel to 
distribution site 

Less opportunity for education due to
 
infrequent food distributzions 



________________________________ NUTRITION .... ,', .2..z,-.L'. 7" 

Streng ths 

Promotcs rapid rehab]i. zitton and 
grov..th maintonance after graduation 

Assures consu, .ion of total RDA 

Avoids problems of sha-v-ing and sub-

sTitution of the ration 

Maternal education prevents 
malnutrition in siblings and community 

Maternal Cducation and use of locally 
available, affordable foods create
 
self-sufficiency 


C1 

Involves mother in recuperation of her 
child through mandatory education and 

work shifts
 

Can treat severely malnourished and 
free nospital beds 

More cost effective because targeted 


.. . : . t:.t';l
 

Limitations
 

Low coverage wi:nh atzendance limit 
of thirty children 

Does not directly reach other children 

Low geographic out-each" must be 1 
with high rate of PE'. 

Low coverage of children under tvo 

Expensive due to provision of total
 
and need for cook, kitzchen, and ea 

Education may not b mandatory o
mother's economic limitations
 

Possibility of cross-infection 

Removes mother frolhome, other ch 
job (especially residcntial NR ") a 
lost wages and inconvenience
 

Requires dynamic, dedicated person
 

Not successful in urban setzin.s
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FIGURE
 

of maternal dietary supplementat ion -with protein on the volume 
.Effect 

andb ay (lei~
and protein content of breast milk and weight 

Daily pro Win lntakkee 

5Jg5 
"iiI)ly 10 g(iitially, 

a0 
SD) (mean=~SD), P ma SD (ma±S) P4* ~~~~~~~mon.± 

7,j3,Number of subjects 
4 

-7 

12.0± 0.6 11.9±0.5 
Total milk solids 13.8±-1.3 13.4 O.9 


(g/IOG) ml)
 
1.207t 0.21 1.25 t 0.231.61-±0.15 1.57± .19*. Milk protein 80 . 

(g/l0O ml) .tl_80±6
Milk lactose~ 810.9, 7.9±1.0 

(glOml) 1059t63, <0.05<0.05 817 ± 59742t± 16 872 ±32Milk produced ~ 
(mu/day)& 

719 10 <0.05 777±38 996 74 <0.05
617±15Milk consumed 

.0 0.0 105±3.6 ~ 01<0.05(mtday 457± <,5 1.5t 1.4 . 
Weight gained by infant 30.4± 3.0 5720 

_ 
_ 

__ _ _ 
_ 

_ _ ___(glday)__ 
M.Aad Waslien, 

_ 

C.I.:J, 
_ 

Nuts. 
_ _ 

105:312; 
_ _ 

1976. 
_ 

copyright 
_ _ _ 

0cAmnerican 
_ 

In.stitute 
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=.IGURE 6 

Comparison of the milks of healthy and malnourished mothnrsl 
ApparentlIyafthy ClinIcally mainourished 

Fclos ange Mean -Range Ma 
Protein (gI00 ml) 0.95-1.360 0.7C-132 0.93 
Lactose (g/100 ml) 5.58-7.95 6.65 4.08-8.29 6.48
Fat (/ jmi1) 2.8-6.8 4.43 2.8-6.2 4.01Calories (kcal/100 ml) 61.92 70,8 48-78 65,8

UAmount (ml/day). . 450-1290 2 180-1770 723
Protein (g/day) _qs 5.0 10.02Calories (kcal/day) , . 900 648 16-14.9 6.65i 0-1080 475 

'Modified from Hana. M.M.. ot al.: J.Trap. Pedialr, 18:188, 1972, 

SrComparison of the infants of healthy and malnourished mothers
- . . Aparently h~alty ClIlily malnourished 

Age (mo) *.1-10 5011 .Armcircumference 43-133 72 43-102 70 
(%of predicled)t

Weight N of predicted)t 60-139 102 43-120 86 
Height (%opredlicled)t 87.106 94 . 76106 93
Serum albumin (g/1O ml) 1.8-4.6 3.11 1.-3.7 2.50 
NSII* 55-119 83 45-101 70 

-Modilied.. . ftom Hanaly, M. M., et al.: J. TrOp, Pedialt. 18:189, 1972. 
:;:: ; :1. ~~rlII.fitinl .tae :inoex of infants.: ++: 

' .Constituents of maternal milk in areas of socioeconomic
* deprivation compared toaveragefigures fromthe Western world' 

IndiaNew Gulnoa, 
4 ~ - Contituent . , wori4I.elo an-_Pakuttn 

Protein (g/1lOOml of milk) 1.16 0.9 
Totol lipids (g'100 ml of milk) 4.78 2.5 
Lactose (g/100 ml of milk) .. 6.95 6.20 
Phospholipidls (mp/1C\ ml of milk) 2.3 1.11 
Cholesterol (mg/i 00 ml of milk) 18.8 21.1 

.Calcium (mg.100mlofmilk) 30.9 28.4 
fcd fro ,ModJollille, D. B.. and Jellif,'e, E. F. P.: Human milk In the modemn world, New Yor. 1978, Oxford 

Universtly Pros., 

Tablo 9-3The nutritional state ofhealthy arjdmlnourished mothers ~ 

Apparently helty_______ i~ntiise 

Arm (2040 '42.9 216-2 19,3 

4PVaiglhl (%of predIiclec) 8280-1 M 121.4 76-95 8.. ,, . .,, . :+ p ,5-52.5k . ..... .. . +63 + ,< , ,!u~m nibumin (U'100 ml) 2.8-5.9- 3.81 1-322.53, 
tF~~j Ieaina N 6-44 221 2-2r, 11.3 

8L,5 q2 116,3 1_____50-95 7.. .......$P' + .. 
+ +. 4P+++ .. ... .. ,+++,+ .. . ... p 1 P + -- ' -a. .,, .+'', ' .,~ ~A~d.flM rt~fy, 4 M,~ Lr2J. T(Lp. Padtit. 18:1188_111972 p*-,. i''p 
I 
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