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EXECUTIVE SUMMARY 

EVALUATION OF NUTRITION EDUCATION MESSAGES 
FORSUPPLEMENTARY FEED I NG : - 
THE BANGLADESH EXPERIENCE - 

DESCRIPTION PROJECT 

This report evaluates the impact of nutrition messages on 
changes in the infant feeding practices of rural Bangladeshi 
mothers, and growth of their weaning age infants. The project, 
a collaborative effort between Bangladesh Rural Advancement 
Committee (BRAC) and Tufts University, implemented behavioral 
trial methods, in village homes, to design and modify the 
messages. 

Traditionally, all infants in Bangladesh are breastfed from 
birth until well into the s ~ c o n d  or third year (Huffman 1980). 
When the mother feels her milk is "not enough", she introduces 
other foods, such as diluted cereal gruels or animal milk (if 
she can afford it), mashed banana, or softened biscuits (Brown 
1982, Rizvi 1979, Brown 1988). However, quantities consumed 
remain insufficient to sustain normal growth, and child 
malnutrition rates are extremely high (Brown 1982, West 1986, 
BBS 1987). 

This project attempted to design nutrition and feedin 
messaqes that had ~ t z t i a l  for behavioral chanqe whicg 
would result in positive outcomes on child growth, despite 
extreme economic, environmental, and social constraints. The 
messages, which included teaching analogies and demonstrations 
encouraging supplementary feeding after age 5 months, were 
designed and tested at the village level in three stages. 
Messages included in-home demonstrat ions of recipes ( for 
example, an energy-enriched cereal food "Chop Chop"), and 
techniques to "doctor up" foods frcm the family pot with energy 
( for example adding oil and molasses), protein (adding milk, 
fish, or legume flour), along with addition of vegetables or 
fruits in season. Hygienic preparakion of foods was stressed, 
and mothers were encouraged to continue breastfeeding, in 
addition to frequently and persistently feeding new foods; an 
analogy was made between human babies and baby chicks who need 
to peck all day. 

In the first stage of the trials, hired village workers 
tried the messages in their own homes; next, they trained 
volunteer mothers with weaning age infants who disseminated the 
messages to other village mothers. All children weze 
breastfeeding throughout the trials. Teaching was by modelling, 
demonstration and practice. A total of 117 children between the 
ages of 4-14 months--62 treatment and 55 age a d  season matched 
controls (from a distant site)--were foLlowed from May through 
November 1987. Monthly dietary, anthropometric and morbidity 
data wert collected on all sample children. 



According to the mother's reports and informal field 
observations, food refusal by the infants was a major limiting 
factor to thair consuming adequate quantities. A large part of 
this was, likely, due to anorexia resulting from frequent 
infectious illnezses. The study spanned the hot/dry and the 
rainy seasons, which are both characterized by high morbidity 
rates and a decline in cutritional status. Superimposed on 
these already difficult conditions was record flooding, which 
infiltrated all the homes, fields, and markets. In addition to 
morbidity, seasonal food shortages, inability to purchase foods 
due to poverty, and limited time of the mothers to prepare food 
and attentively feed their infants (especially during certain 
periods of heavy workloads), were barriers to achieving 
sustained compliance with nutrition messages. 

CONCLUS ' 3 ' 3  

The findings from this analysis are very encouraging, given 
the fact that few education programs for impoverished 
populations have shown significant impacts on infant feeding 
practices or growth. A follow-up survey conducted March 1988 
confirmed the persuasiveness of the campaign messages in 
changing the women's beliefs, and even at the 2 year field 
follow-up, the messages were still memorable. 

o -- It is possible to alter the weaninq food practices of 
rural villaqe women in Bangladesh. The success in 
this project was due, in part, to the in-home 
"learning by demonstrationw nature of the education, 
and the modelling of food preparation and feeding 
behaviors by local village mothers. Modelling of 
expected behaviors is more beneficial than a 
"beautifully worded" message. 

o Increased intake of enerqy-enriched weaninq foods 
(hygienically prepazd) after aqe 5-6 months likely 
to reduce the degree of rowth falterinq, however, - 
will not sustain idzl growth rates, given other 
economic and environmental barriers, in rural 
Bangladesh. 

o Poverty - will limit the ability of many families to 
offer hiqh quality protein fFd. However, due 
frequent suckling, breastmilk still represents a large 
percentage of the Bangladesh child's diet, well into 
the second year, thus providing a good (though 
limited) source of protein. Since both the energy and 
protein deficits for normal growth are very large, the 
total "amountw of food is more important than the 
exact "compositionn of the foods. If the families 
cannot easily afford protein-rich foods, lower cost 
enerqy-enriched foods should & encouraqed. In the 
limited amounts the infants are willing to consume, a 



detrimental growth impact is not likely. Sustained 
breastfeedinq is essential, since the energy foods 
would cause undernutrition if offered alone. a 8 

o Anorexia, result ing - from f reuuent infectious illnesses 
in this aqe qrouo, vill limit the maximum potential of -- - - 
fzedinq messaqes to improve child nutritional status, 
Strategies to help mothers overcome feeding problems 
are desperately needed. In the long term, programs to 
prevent and treat infections, which cause much of the 
poor feeding, are essential. 

RECOMMEND AT IONS : 

o Encouraqe supplementary feedinq of simple, cheao, 
enemy-enriched food after 5-6 months. In Bangladesh, --- 
the messages deslgned In village homes by this project 
have the demonstrated potential, and BRAC has gone on 
to implement them on a large scale. In other 
countries, similar village-level formative research 
should be conducted to design appropriate messages, 

o Train village-level health and nutrition workers to - 
demonstrate food preparation methods & to model 
exoected f eedinq behaviors, rather than simply 
verbally teach the education messages. 

o Incorporate the teaching strategies and message 
content into proarams that offer income qeneratin - activities and/or control infectious illness to hel: 
reduce barriers to compliance. 

o Design strateqies to deal sith infant feedin 
roblems. Of high priorlty should be programs t z  

Erevent and treat infectious illness. Combine 
handwashing and hygiene messages with feeding 
messages. . . 

o Explore villaqe based wide-scale productioj of time 
and fuel savinq infant foods for example, "quick - - -' 
cooking cereal bases" combining subsidized grains and 
legume flours to which oil, sugar, vegetables, milk 
powder and other foods can be added in the 
preparation. Explore low cost options for "finger 
foods" that the transitioning child can successfully 
self -feed, - _ _  _ _-_--- a '  

o Desiqn and implement "Safe Motherhood" proqrams to . 
improve the health and nutritional status of women 
childbearinq aqe. This vill, likely, reduce low birth 
weight, thus improving pre-weaning nutritional status 
of infants. Education programs will, then, be 
realistically challenged with "maintaining" normal' 
growth, rather than promoting "catch-upu growth. 



Village Workers exchanging ideas in an informal training 
session with staff from U.S. AID. 

Village Worker interviewing Community Mother for what she 
has learned from the Volunteer Mother. 



I . INTRCDUCTION 

This report evaluates the impact of nutrition messages on 
changes in the infant feeding practices of rural Bangladeshi 
mothers, and growth of their weaning age infants. The project, 
a collaborative effort between Bangladesh Rural Advancement 
Committee (BRAC) and Tufts University, implemented behavioral 
trial methods, in village homes, to design and modify the 
messages. 

Bangladesh is a country with numerous obstacles to 
achieving good child health--extreme poverty with seasonal food 
shortages, poor sanitation, a nearly non-existant health 
infrastructure, low status of women combined with extremely low 
levels of education, annual flooding and other catastrophic 
natural events, and a tropical climate with limited food 
preservation--to name a few. The widespread maternal 
undernutrition extends to the unborn children, and the viscious 
cycle of chronic nutritional deprivation is set in motion for, 
yet, the next generation. Nearly half the infants are born low 
birth weight (UNICEF 1988) to mothers who produce, on average, 
less breastmilk than well nourished women (Brown 1982, Brown 
1986, Huffman 1980). Traditionally, these mothers have also 
provided extremely inadequate amounts of supplementary food to 
their infants. Childhood malnutrition and mortality rates are 
among the highest in the world (UNICEF 1988). 

Nutrition messages, designed to improve child nutritional 
status during the weaning period, attempt to tackle one small 
aspect of the bigger problem. Some may argue that nutrition 
education has limited potential for significantly improving 
child health, given the major economic barriers. However, 
infant feeding practices are more ammenable to change, in the 
short term, than catastrophic weather events, seasonal food 
shortages or poverty. Exposure to education and information 
empowers a mother to maximize the few resources around her for 
the health of her child (Bariaigi 1980, Edirisinghe et a1 1986). 
While other desperately needed development and health programs 
are gradually put into place, education can help make the best 
of the less than ideal situation. 

What growth trends and infant feeding practices are 
characteristic of Bangladesh, and where does the potential for 
education to improve child nutrition fit in? As in other 
developing countries, children grow well in weight in the first 
few months. By 4-6 months weight gains falter from 
international standards (BBS 1987, Israel 1983). A study of 
semi-urban Bangladesh infants found about half were below weight 
stand?.rds at 3 months, and 92% at 5 months (Brown e t  a i  1986). 
Another more representative study found 90% of rural girls and 
boys to weigh less than the NCHS 5th percentile by 8 and 15 
months, respectively (Brown 1986). Whether this low weight is 
attributable to failure to catch up from low birth weights 
(LBw), or to unsatisfactory postnatal growth, is unclear, as 
birth weights were not reported. It may be assumed from data 



from other studies--some in the same area--that birth weights 
were low on average, and thus may have accounted for a portion 
of the deficit (Brown 1986, UNICEF 1988). However, this does 
not fully explain the progressive decline in weights, relative 
to standards, after 3 months. A detailed discussion of the 
causes of this phenomenon of growth faltering--which is nearly 
universal to children raised in low income communities in Third 
World countries--is attatched in Appendix 11. 

Nearly 100% of newborn infants are breastfed in rural 
Bangladesh, and continue to be through the second, and into the 
third year of life. Children cling to their mothers throughout 
the day and night, suckling up to 12-20 times (Huffman et a1 
1980). Small amounts of supplemental foods are offered in the 
first year of life, often when the mother feels her milk is not 
"enoughw. The first food offered is usually diluted cow's milk 
(powdered, condensed, or fresh); poorer families feed "milk 
look-alikes", often a diluted flour paste, sweetened with sugar. 
Introduction of foods is not based on age criteria (except 
religous "initiations" that involve introduction of foods at a 
certain age--Rizvi 19791, as few village women keep track of 
ages of their children. Sweetened cereal gruels are 
occasionally offered around 6 months, followed by finger foods, 
such as bananas, biscuits, and chapatis, as the child's 
oral-motor skills improve. Foods from the family meal--rice, 
and to a small exteilt, curries (if not too spicy)--are offered 
in small amounts before one year of age. 

Quantities of foods consumed are very small, and the 
infants are often not persistently encouraged to eat until about 
18 months (Guldan and Zeitlin 1988). Beliefs about foods 
causing "stomach problems", or other undesirable conditions, are 
part of the reason for the limitation by mothers (Rizvi 19791, 
in addition to limited time to feed due to heavy domestic work 
schedules. Self-limitation by the infants is another important 
reason, likely a result of anorexia due to high infection rates 
(Molla et a1 19831, and possibly a result of satiety from 
frequent suckling (Guldan and Zeitlin 1988). The degree of 
maternal restriction vs infant self restriction in limiting food 
intake is not clear. If maternal restriction is the major 
limitation, nutrition messages should focus on increased 
attentiveness to feeding of supplemental foods; however, if 
infant restriction is primary, these messages should have 
limited impact. 

The project evaluated in this report designed nutrition 
messages to encourage supplemental feeding. While not negating 
the infant's contribution, we assumed maternal factors played a 
major ro?.e in limiting supplemental feeding. These finalized 
messages were designed for incorporation into the the Bangladesh 
Rural Advancement Committee's (BRAC) Child Survival Program, and 
dissemination on a wide-scale, throughout the country. 



Field observations suggested encouraging results on 
modifying infant feeding practices of the rural mothers, at 
least in the short term of this project, through "modelling" 
methods of message dissemination. A follow-up survey in March 
1988 confirmed these assumptions (Appendix 111). However, we 
felt it was essential to evaluate the effects of the additional 
foods on the infants, and not to "assume" they were beneficial 
in promoting growth, as has been illustrated under better 
conditions. We conducted the project on the assumption that any 
additional food improve growth after age 5-6 months. However, 
given the poor sanitary conditions, the tropical climate, and 
the extreme poverty which limited the variety and quality of 
food affordable to our families, it is entirely possible that 
the traditional practice of limiting supplementary food intake 
in the first year, despite inadequdte maternal supplies of 
breastmilk, is the lesser of two evils. 

This analysis attempted to answer the following questions: 

o Does education, alone, have the potential for modifying 
infant feeding practices of rural Bangladesh mothers? 

o Which nutrition messages were women willing and able to 
practice, and which were they not? Why or why not? 

o If education resulted in behavior change, did this lead 
to an increased total nutrient intake (energy and 
protein) from the supplementary food? 

o If an increased intake of supplement.ary food was 
observed, was there a positive or a negative 
association with child nutritional status? Was there 
any relationship with calories, protein, or protein 
quality in the supplementary food, and growth? 

Since the project was not designed as a "model" education 
program--rather as a forum for developing and testing nutrition 
messages for weaning, we will not be able to determine the 
maximum potential for change. The messages should be evaluated, 
again, after incorporation into an existing, organizational 

11. 

rura 

METHODS 

A. Field Methodology 

The nutrition education intervention was 

structure, or disseminated through a different-medium. 

conducted in 
.1 non BRAC sites in the Manikganj District of dangladesh, 

between April 1987 through November 1987. The original sample 
consisted of 137 children--71 treatment and 67 controls--between 
the ages of 4-14 months at the time of recruitment. The 
intervention site, in the Gopinatpur Union, covered 3 villages. 
The control site, about one hour away (by foot in the dry 
season, and by boat in the rainy season) incorporated 5 villages 



in the 2 unions of Ramkrishnapur and Boira. The sites were 
originally selected for phase 1 of this project, which developed 
and tested sanitation messages. Select ion was based on: 
location, with both areas being isolated from transportation 
networks: similarities in occupation, lifestyle and food 
availability of the families; and lack of other development 
programs in the communities. Both sites were located in the low 
lying deltaic plains about 100 km northwest of the capital city, 
Dhaka, and on the banks of the great Padma river. Road 
transportation was poor, and the villages had no electricity. 

The intervention, and the field methodology are described 
in detail elsewhere (Brown et a1 1988). Briefly, field staff 
consisted of 8 paid village workers (VWs)--5 female and 3 
male--and one male supervisor. All VWs were from the local 
villages, thus knew the sample community well. Technical 
support was provided by a nutritionist from Tufts University, 
MS. Laurine Brown, a social anthropologist from BRAC, Dr. 
Azmat Ahmad, and by the research specialist and principal 
investigator from Tufts, Dr. Marian Zeitlin. Workers received 
training in anthropometric measurement using methods developed 
by Zerfas (19851, dietary, (dietary instrument developed by 
Zeitlin et a1 1984 1 ,  interviewing techniques, and child 
nutrition. Training was ongoing, and incorporated participatory 
techniques, .using role modelling and small group discussion. 

preliminary behavior change messages were developed by the 
village and technical staff, in response to a conununity based 
nutritional needs assessment and problem diagnosis. Care was 
taken to select the most economically feasible messages. The 
messages were then tested and revised through modelling and 
practice on 3 levels: 1 ) in workers' homes; 2 )  in volunteer 
mothers' homes; and lastly 3) in community mothers' homes. In 
level 1, the feasibility of the behaviors demanded in the 
messages was tested, and impractical messages modified. Next, 
15 volunteer mothers (VMs) were recruited, criteria being: they 
should have a child a,~proximately 5-1 2 months old; they should 
have other mothers with young children living within close 
proximity; and they should be able to articulate the messages 
and be willing to teach other mothers on a volunteer basis. 
Each of the 5 female workers taught 3 VMs, visiting several 
times per week, for 1-2 months. The process of bargaining and 
persuasion was used to dejign messages that were motivating. 
Teaching was participatory, through active demonstration. 
Colorful flash cards aided in stimulating discussion with the 
VMs. When VMs had learned and practiced the messages, they 
would begin teaching other community mothers (CMs) with weaning 
age children living nearby. Each VM taught approximately 3-4 
CMS. In reality, VMs often gossiped informally with the 
CMs--for example, while fetching water or during leisure 
time--thus, the third stage of the trial began almost 
simultaneously with the second. The hired workers would visit 
CMs occasionally to ask what they had learned from the VMs, and 
to monitor the response to the messages. At the end of the 



Table 1 

POOR NUTRITIONAL STATUS OF CHILDREN DURING 
WLANIKG AGE 

BEASPH LIMITED V A R l n Y  OF SOLID FOODS. LOW ENERGY DENSITY OF 
DIET. 

I )  A baby should be breastfed until 2 years of age. and f rom S months 
should be given othcr f w d  to  keep him healthy. 

2) Chop Choo is g w d  for a 5 month  and older baby. Wve It 4 t lmcs daUy to  
make your  baby - strong: 

'2 handfuls (closed fist) wheat o r  r ice flour; 
'I handful molasses (or sugarl; 
'2 small spoons oil; 
'112 poa (about 120 ml.) mi lk or  tubewell water. 
T w k  until it becomes a salt. j e l l y  consistency. 

Make 112 wc r  (112 kg) peanut or fontil-:lour. Store along w i t h  I seer 
whole whcat flour. Occasionally dry ir. sunlight o r  heat (to prevent 
spoil ing): 

'2 handfuls wheat flour 
.I handful pearu t  o r  lenti l  flour 
*I handful molasszs (or sugar) CR leafy greens and othcr vegetables 
'2 small spoons oi l  
'4 chotak (about 240 ml.) watcr  o r  milk. i f  available 
Toak as above recipe u n t d  soft. jelly-like consistency. 

5) In a 7 month  baby. i f  you wan t  to  protect f rom disease. sivc 
Mishawkaw (mixed load) 4 t lmcs daily. 

A) I f  possible. coak Mishawkav seperatcly for the baby in the morning 
and afternoon: 

'2 clean handfuls rice. wheat o r  r ice flour. potato. or  sweet potato; 
'If you have. add I handful lentils o r  egg; 
'Same leafy greens and otncr vegatablcs cu t  very  fine; 

'2 small spoons oil; 
'Add 112 seer (112 l i ter) water and cook unt i l  soft; 
'Then fccd to your baby. For a small baby, mash the food w i t h  a 

clean hand before feeding. 

8) Mlshawkaw can be made w i t h  4 klnds of already cwked facds: 

'2 handfuls rlce. potato. o r  sweet potato; 
'I handful leafy greens and other vegetables; 
'If you have same. add small fish. lentils. o r  an  egg; 
'Then. w i t h  a clean hand. mash. and add 2 small spans oi l  

4) When fru i ts are In season. fccd the mashed pulp to your baby. 

5 )  I f  you wan t  your baby to  be strong. add I small spaan of o i l  o r  molasses 
to .his f a d .  

6) Whatever you  coak for your family. give some to your baby. 

REASOH lNFRE(1UEtlCY OF SOLID FOOD FEEDING (ItlADEQUATE 
AMOUUTS). 

C W G F  MESSAOE: 
I) Just  as the baby chicken pecks ai l  day o n  food. so should your  baby be 
given f w d  (small amounts and frequently). 

REASdH LACK OF AWARENESS OF PROPER CHILD FEEDItJG TECHNIQUES. 

CHANGP MESSABES: 
I )  I f  you wan t  to  habituate your baby to o t h i r  foods give 2-5 small spoons. 
2-3 t imes (small amounts) dai ly  of soft food. Slowly and gradually increase 
the amount as the baby adjusts. Soft foods Include: whcat flour. r ice 
flour. banana. potato. sweet potato. softened biscuits. and bread. To make 
the food soft and keep germ free. use boiled water. 

2) Let baby eat as much  as he can. Be attentive to him b u t  never force. 

N i: POOR SANITATIOU. 

CHAHGc MFSSAGE: 
I) Before cooking and eating. wash your hands. utmsils. and spoons w i t h  
tubewell water. and soap o r  ash. so tha t  they w i l l  be free of d i r t  and 
germs. I f  the baby docs not  cat  a l l  the food. cover the f w d  to  protect f rom 
bugs and dust and. a l i t t le  Iattr. again fccd It to the baby. 

BEAS[)H WITHHOLDING FOOD DURItIei XLNESS. 

C- 
I) When baby is sick. to help h i m  to get x t t c r ,  fccd h i m  soft foods many 
t lmes throughout the day  ( in addition to breastfeeding). 



project , messages were synthesized i. nd modified based on 
observations and outcomes during the trials (see Table 1). 

All households were visited monthly by the village workers 
(VWs) for collection of infant anthropometric, dietary, and 
morbidity data, however, serious flooding interfered with data 
collection during August and SepterSer. Baselines of the above 
data were collected prior to the intervention, along with 
socioeconomic information on all sample households. Child 
weight was measured with a portable salter scale, which was 
regularly checked with a constant weight. The monthly 24 hour 
recall of the child's food intake was recorded on a recently 
developed instrument containing Bangladeshi foods (Zeitlin et a1 
1984, Rizvi et a1 1984). Morbidity data consisted of mother's 
recall of the type of illness and approximate number of days the 
child was sick with the illness during the month. 

E. Data Analysis Methodology 

Anthropomet ry 

The 6 infant weights, collected monthly, were transformed 
to weight-for-age z-scores (WAZ), using the Center for Disease 
Control's anthropometry program, since z-scores reduce age bias 
(WHO 1983). International standards, derived by the National 
Center for Health Statistics (NCHS) and presented in tables by 
the World Health Organization (19831, are used as the reference 
population in this program. Actual weights, and percent of 
median weight-for age (WAPt4) were also analyzed for descriptive 
purposes. "Pre" and "postw i~tervention variables were created. 
This was the best technique for intergreting tP.e longitudinal 
variables due to: missing data during certain months (due to 
flooding); a 3-4 month rolling recruitment (due to three phase 
intervention design); and the relatively short term nature of 
the study. The first available measurement during the 3-4 
months recruitment (May-August) was computed as the 
"pre-intervention" WAZ. The "post interventionw WAZ was 
computed from the last measurement available for the final 2 
.itonths (October-November). These baseline and final variables, 
and the change in WAZ over the study period, were used in the 
multiple regressions and analysis of covariance procedures to 
determine the differences in growth rates between the treatment 
and control children. 

2. Dietary Adequacy 

Monthly energy, protein, fat, and carbohydrate intakes of 
the infants from supplementary foods were computed from ~ > e  
standardized field instrument (Zeitlin et a1 1984) using 
recently released Bangladesh Food Composition Tables 
(Darnton-Hill et a1 19881, and U.S. Department of Agriculture 
(Adams 1975) tables. As 100% of the sample infants were 
breastfeeding throughout the study, and tsst weighings for 
breastmilk output were nct feasible, the best age-specific 



country estimates were adapted and used as a standard (Brown et 
a1 1982, Brown et a1 1986) (see Appendix I, Table 1). 

Energy and protein were expressed as absolute intakes, and 
as a percent of the recommendations of the World Health 
organization (1985) (see Appendix I, Table 2 for description of 
standards used). Because of high infection rates, protein 
values for ages 6-24 months were multiplied by graduated 
increments up to 1.5 from 6 to 9 months and, thereafter, 1.5 
(Scrimshaw and Zeitlin, personal communication 1989, Rand et a1 
1984). To prevent disterted changes in adequacy in the 
longitudinal analysis caused by children simply moving in and 
out of age categories, values were interpolated to the month, 
using the Minitab curve smoother. A modification was made for 
protein quality and digestibility of supplemental foods consumed 
with low protein quality (WHO 1985--see Appendix I, Table 2 for 
guidelines followed). 

Next, the intakes of protein and energy were expressed as a 
percent of both "maintenancew and "idealn requirements. Since 
most of the village children weighed considerably less than the 
international norm,, a "maintenance" requirement was first 
computed, multiplying the above estimated requirement per kg of 
body weight by the child's actual weight. This estimate should 
provide sufficient energy and protein to maintain the child's 
present growth percentile (or WAZ), however would rat be 
sufficient for catch-up growth, and would underestimate the real 
needs of undernourished children. Therefore, " ideal" 
requirements were also determined, using the child's ideal 
weight for chronological age and sex (NcHS 50th percentile 
values, 'XI0 1983) in place :?f actual weights. 

All dietary values were determined both with, and without, 
breastmilk estimates. Percent of calories from carbohydrate, 
protein, and fat were computed for each observation, along with 
the energy contribution from each food group. The percents of 
poor and good protein quality were also computed to explore the 
protein adequacy of the diet. 

In the final analysis, "prew and "post" variables were 
created for all of the above adequacies. The baseline variable 
was taken, as with anthropometrics, from the first dietary 
intake available in the three monchs of recruitment. Since 
daily dietary intakes had high variability, the final variable 
was created by averaging the last 3 dietary intake measurements. 
Supporting this decision was the fact that the average food 
intakes of the treatment children appeared to already have 
increased in comparison to the controls by the third to last 
measurement and to remain stable at this higher level. 

3. Morbidity 

Reported monthly illness incidence and prevalence were 
computed. Since the purpose of morbidity variables was to 
control for the confounding effects on food intake and weight 



gain in the children, the illnesses were groupwJ lnto 5 
categories: 1 )  water loosing illness (diarrhea, dysentary, 
vomiting); 2 )  respiratory and oral infections (cold, cough, 
throat or mouth infecJ:ions); 3 )  fever; 4 )  measles; and 5 )  other 
(skin or eye infections, and other minor illnesses). Since 
missing values were it  problem some months (due to flooding or 
absence), the mean percent of daydmonth (combining all the 
observations) the child was sick with the illness category was 
computed. These variables were used in the regressions and 
ANOVAS to control for morbidity. 

4. Socioeconomic Covariables 

Categcrical and ordinal variables were created, when needed 
for some of the socioeconomic (SES) factors. Sca1.e~ for 
traditional wealth (household belongings and solvency), 
agricultural wealth ( land and animals), and 
modernization/education (radios, watches, and education of 
household head and mother) were created for each household, 
using the factor analysis model pioneered by a similar project 
in Bangladesh (Guldan 1988) (see Appendix I, Table 3 for 
description of procedures). In the traditional wealth and 
agric,~ltural wealth scales, items were assigned relative 
monecary values, according to their local BangkSesh market 
prices. Acceptable internal consistencies of the scales were 
confirmed using SPSSX's Reliability Program with Cronbach's 
Alpha. The agricultural wealth scale consisted of monetized 
possessions of cows, goats, chickens, cowsheds, poultry houses, 
other animal or grain sheds, land, inccze from rice paddy, corn, 
tree (e.g. date palm sugar), and vegetables. The traditional 
wealth scale consisted of monetized bedroom huts, kitchen huts, 
boats, bicycles, kitchenware (enamel, brass, or bronze), 
umbrellas, cots, pillows, blankets, lanterns, and a monetized 
value for claimed solvency status. The general wealth scale 
combined both of the above agricultural and traditional wealth 
scales into one. The modernization/education scale was not 
monetized, but consisted of the number of radios, watches, and 
years of education for .:he mother and the household head. Soap 
was also added to this scale in some of the analyses. These 
scales were used to control for socioeconomic factors in 
interpreting dietary !.ntakes and growth of the infants. 

5 .  Statistical Technigues and Final Sample 

Analysis of covariance (ANCOVP,) and multiple regression 
were used to determine the impact of the education intervention 
on infant dietary intakes and growth. The Multiple 
Classification Analysis procedure of SPSSX ANCOVA progpam was 
used to derive adjusted final mean values for anthropometrics, 
and dietary variables, while controlling for wealth, mother's 
education, morbidity, and baseline nutritional status or 
nutrient intake. T-tests were used in preliminary analyses to 
explore significant group differences in baseline and final 
nutritional status, dietary adequacy, .srd morbidity. The 
McNemar non-parametric test for change In "pre" and "post" 



categories was used to determine the significance of changes in 
the number of severely undernourished children in each treatment 
group . Crosstabulations, with the chi-square test of 
significance, were used to compare differences in nutritional 
status categories between the groqs. 

All 137 children (71 treatment and 66 control) were 
included in the preliminary analysis. In the final analysis, 20 
children were excluded (9 treatment, 1 1  control) due to either 
missing baseline or final measurements. The cause of missing 
data was recorded at each observation; the primary reason was 
due to the child being absent on followup visits--in most cases, 
the child was visiting maternal relatives, or the family ha2 
outmigrated. Anthropometric, dietary, and SES analysis on the 
observations available, suggested no significant differences 
between those children included, and excluded, and did not alter 
the conclusions of the analysis. For the sake of consistency, 
the descriptive data presented below are based on the smaller 
sample of 117--62 treatment and 55 control--ranging from 4-14 
months at baseline, to 9-18 months at the final measurement. 

1 1 1  DESCRIPTION OF THE SAMPLE 

  he' sociodemographic characteristics of the treatment and 
control families are summcrized in Tables 2 and 3. The mean 
number of household member#; was slightly higher for the 
treatment sample (7.4 vs 5.5). The number of Moslems and Hindus 
varied in the two sites; the control site had more Hindus (47%) 
than the treatment (6%). Fifty-three percent of the control and 
92% of the treatment families were Moslem. The mean age of the 
sample mothzrs was 28 years, ranging from 18 to 45 years old, 
for both groups. The household head's mean age was slightly 
older in treatment (44 years) than controls (37 years). The 
mothers in both sites had, on average, 3 children, with a 
minimum of 1 (the sample child), and a maximum of 9 in 
treatments, and a range of 1 to 6 in the controls. Almost all 
of the mothers were married. The household head was, in all but 
2 cases (treatment), a male. In controls, 93% of the sample 
mothers were the wives of the household head, wnpared to 69% of 
treatments, with the rest being daughters, wives of the 
household head's son, wives of the head's brother, or, in the 
case of 2 treatment families, head of the household. 

Education levels were extremely low for mothers, though 
more of the control than treatment mothers ha,d any schooling: 
92% of treatment mothers, and 84% of controls had no formal 
education. Similarly, only 5% of treatment and 14% of control 
mothers had more than 5 years of schooling. The household 
heads, being predominantly male, had higher literacy and 
education rates than the mothers. Seventy-nine percent of 
treatment and 71% of control hou.:?hold heads had no education. 
The control group had more househo" heads with 6 or more years 
of education (20%) than treatments (3%). 



DEMOGWHIC INFORMATION FOR TREATMENT AND CONTROL HOUSEHOLDS: 

MATERNAL AND HOUSEHOLD HEAD 
CHARACTERISTICS TREATMENT CONTROL 

Mother's Age (yrs) 
Household Head Age (yrs) 
Household Members 
Mother's Number of Children 
Household Head Years in Village 
Mother's Years in Village 

MOTHER'S EDUCATION 
No Schooling 
Some Primary (<5 y-rs) 
Completed Primary ( 5  yrs) 
Some Secondary (6-11+ yrs) 

HOUSEHOLD HEAD EDUCATION 
No Schooling 
Some Primary ( 6  l r s )  
Completed Primary ( 5  yrs) 
Some Secondary (6-?I+ yrs) 

MOTHER'S LITERACY IN BENGALI 
No 
Yes 

HOUS'EHOLD HEmS LITERACY IN BENGALI 
No 
Yes 

RELIGION 
Moslem 
Hindu 

MOTHER'S MARITAL STATUS 
Married 
Unmarried 
Last Husband 

MCXER'S RELATION 'fQ 1XGUSEHOLD HEAD 
Wife 
Son's Wife 
Brother's Wife 
Daughter 
Household Head 



Table 3 Mousehold Wealth Indicators 

KOUSEXOLD CHARACTERISTICS TREATMENT CONTROL 
r (N) t (N) 

HOUSE OUNERSH I P 
OUNS HOUSE AND LOT 
OWNS HOUSE, OTHER'S W 

HOUSING STRUCTURE 
ALL TIN 
TIN ROOF ONLY 
ALL THATCH OR STRAW 

LAND OUNERSHIP (PMI). 
LmLess 
1-3 P M I  
4-6 P M I  
7-12 PAKI 
124 P M I  

SOLVENCY 
DePIclt 
SCMEHOW HAINTAINS 
SOLVENT THROUGH YEAR 
SURP W S  

DRINK 1 NG WATER SOURCE 
TuBrnLL 
RlNCUELL 

LATR I NL 
CEWEnT 
BW80 OR OTHER 
NONE 

MAJOR SOURCE OF INCWE 
F ARIUR 
ACRICULTURE/SKILLED DAY LAWRER 
FISHERMAN 
SERVICE HOLDCR 
BUSINCSS 
llOAT)(AW 
INCOn FROM OUTSIDE 
OTHER 
UISSlffi 

*I PM1=0.33 ACRE 

OWNERSHIP TREATMENT CONTROL 
HOUSEHOLD BELONGINGS %OWNING \OnNING 

(H-62) (H-55) 

RADIOS 
WLTC!ieS 
SOAP 
UMBRELLAS 
BICYCLES 
BOATS 

BEDROOHS 
K ITCHENS 
BRASS DISHWARE 
ENAMEL KITCHENWARE 
COTS 
BLANKETS 
PILLOWS 
LMTERNS 

OUTSKIRT SHEDS 
COWSHED 
POULTRY SHED 
COWS 
POULTRY 
GOATS 
STORED PADDY ()(AUNDS)a 



A higher percent of control households were landless (91% 
vs 47%). This is due to the fact a number of families in the 
control area once owned land which is now submerged by the 
ever-changing Padma (Ganges) River. Possession of animals and 
animal sheds was also higher for treatment households, again, 
consistent with the differences in land-holdings. 

The primary source of income in the treatment group was 
farming ( 3 4 % ) ,  whereas, in the contml area, government service 
jobs were the main source of inime (22%). This, again, 
highlights the difference in landholdings between the two sites. 
The greater percent of service jobs in the control area were 
likely due to closer proximity to government health and 
administrative offices. Other sources of income were similar 
for both groups: agriculture or other skilled day labourer; 
small business; fishing; boatman; and other jobs such as 
traditional folk healing. Five percent of both treatment and 
control families reported to be operating at a deficit. A 
greater percent of treatment families (56%) reported to be 
solvent or in surplus, annually, than controls (37%). 

The traditional homesteads consisted of one or more thatch, 
jute, bamboo, or tin one-room huts, surrounding an earthfn 
courtyard. The huts generally functioned as bedrooms, h l c  
sometimes served as kitchens, animal sheds, or grain storage 
sheds. Tin houses were desireable because they more efficiently 
protected from rain leakage and other adverse weather 
conditions, however, they were considerably more expensive to 
build. A greater percent of control families (16% vs 5% 
treatment) had all tin structures. In both groups, 13% had only 
thatch, straw or bamboo huts. 

Possession of various household belongings, or traditional 
wealth indicators, is listed in Table 3. As the average number 
of household members is higher in the treatment group, certain 
belongings would be expected to be greater, as is found for many 
of the items. Possession of "modern" items--such as watches and 
radios--was similar for treatment and controls, with 1 1 %  of 
treatments and 15% of controls having radios, and 21% of 
treatments and 16% of controls owning watches. 

Almost all households claimed to use tubewell water for 
drinking, with the exception of one control family, whose water 
source was a ringwell. The majority of households had crude 
latrines made of wooden or bamboo platforms perched over either 
ground or water (Table L). Forty-eight percent of treatment 
families claimed to have at least 1 bar of soap, compared to 13% 
of controls. This low figure for the controls, however, is 
inconsistent with reports from the same site the previous year, 
where 45% claimed to have soap (~uldan 1988). 



IV. RESULTS 

A. Summary of Major Findings 

This section summarizes the major evaluation findings. The 
following sections present these results in detail. Statistical 
results of the major findings can be found in Appendix I, Tables 
4-12. 

In summary, the treatment children grew significantly 
better than the controls, even after adjusting for baseline 
nutritional status, age, morbidity, wealth, and mother's 
education. Adjusting for covariables, the treatment children 
had grown, on average, 0.58 standard deviations more in 
weight-for-age than the controls during the project. O ~ e r  the 
five month period, the percentage of standard weight-for-age 
(WAPM) of the treatment children held steady at 7G%, while the 
controls dropped from 78% to 72%. Moreover, significantly fewer 
treatment than control children became severely malnourished 
(WAZ <-3 SD) during this time. In addition to treatment group, 
factors found to contribute to the variability in final WAZ were 
initial WAZ, diarrhea, respiratory illness, age of child, and 
wealth. Sex of the child was not significant in any of the 
analyses. 

Treatment children consumed a significantly greater percent 
(p<.05) of their estimated ideal energy and protein requirement 
from supplementary foods, after adjusting for the effects of 
age, wealth, mother's education, morbidity, sex, and initial 
nutrient adequacy. For energy, beginning energy adequacy and 
mother's education were significant predictors of final energy 
adequacy. When women with any education were excluded from the 
analysis, wealth became significant. For protein, wealth and 
mother's education, in addition to initial protein adequacy, 
were significant factors in determining final protein adequacy 
of the supplementary food. Wealth remained a significant factor 
when the educated mothers were removed from the analysis. 

As with protein adequacy, the percent of high quality 
protein (from animal sources) in the supplementary foods was 
significantly higher for treatment than control children. 
Mother's education and wealth also predicted protein quality. 

While a treatment effect was apparent, the children's 
growth and their intakes for energy and protein (including 
estimates for breastmilk) still lagged behind ideal standcrds, 
after including estimates for breastmilk. In addition, in 
individual child-level analyses, the relationship between better 
growth, and additional supplementary food calories, protein, or 
protein quality did not achieve statistical significance, (with 
p-values not lower than 0.15). This may be due to the high 
variability in the dietary data, and possibly the individual 
(unknown) variation in breastmilk intake. 



B. Growth Effects 

1. Average Growth Rates 

While the nutritional statas of the treatment and control 
children were similar at baseline, the growth of the treatment 
children was significantly better than the controls, over the 
study period. This finding held up evec when controlling for 
age, sex, morbidity, season, wealth, and household education 
differences in the two groups. 

The mean baseline weight-for-age z-score (wAZ) was 
slightiy, but not significantly better for controls than 
treatment (-1.94 vs -2.12). The mean age for both groups was 8 
months with a range from 4-14 months and a standard deviation 
(SD) of 2 .2 ,  It is clear that by recruitment, the average 
weight of the 8 month Bangladeshi child was already 2 standard 
deviations less than the ?nternational reference (see Appendix 
I, Table 4). 

Rates of growth, illustrated by changes in WAZ in Figure 1 
and WAPM in Figure 2, were significantly different for treatment 
childrefi than control children (pc.05). As expected, the 
control group worsened relative to the international reference 
over the 5 month critical weaning period studied. Adjusting for 
initial WAZ, age, morbidity, wealth, and maternal education, the 
weight of the controls dropped -.71 SD in WAZ, or six percentage 
points in WAPM, from 78% to 72%. Bycontrast,WAZofthe 
treatment children change6 only by -.I3 (Appendix I, Tskles 4, 8 
and 9) and WAPM held steady at 76% (Appendix Z ,  Tables 4 and 
1 1 1 .  Thus, this intervent ion prevented further severe 
flattening of the growth curve in the treatmlrnt children. The 
children in the treatment group grew over half a standard 
deviation unit (.58 SD) better than the controls. The adjusted 
final mean weight of the treatment group was 0.4 SD units in WAZ 
(Appendix I, Tables 8 and 91, or 4 percentage points in WAPM 
(Appendix I, Table 111, better than the controls. This 
difference was statistically significant (p<. 05). The 
difference in time from the first to the last measurement was 
approximately 5 months for both groups, however, the exact time 
for individuals varied between 2.8 and 6.7 months (SD=0.9). 
This time difference was not found to be significantly 
associated with growth when the baseline age was entered into 
the . - regressions. 

As shown in Figure 3, the mean weight at the initial 
observation was slightly less for the treatment (6.35 kg) than 
the controls (6.42 kg). 

Final weight was 7.53 kg for treatment and 7.31 kg for 
control children. Thus, the average weight gain over the study 
period was 1.18 kg for treatment and 0.89 kg for controls. The 
difference is statistically significant (p<.05). Average gain 



CHANGE IN NUTRITIONAL STATUS 
Weight for Age 2-Score 

(Adjusted Mean*) 

Trea h e n  t 
(N =62) + 
Control 
(N 3 5 )  - & . 

-01' I I 1 1  

Baseline *Final 

*Adjusted for SES, morbidity, lnitlal WAZ, age 
Mean age: Baseline-8 months; Final-13 months 

Figure 2 

CHANGE IN NUTRITIONAL STATUS 
Percent Median Weight for Age 

(Adjusted*) 

Base line *Final 

*Adjusted for SES, morbidity, intitial WWM, age 
*Mean age: Baseline-8 months; Final-13 months 



Figure 3 

TWIGHT GAIN IN CHILDREN 
Weight Before and After Education 

(Adjusted 

6 l  I I I 

Base line *Final 

+Adjusted for SES, morbidity, initial wt, age 
Mean age: Baseline-8 months, Final-13 months 

Volunteer Mother with 
healthy 1 year old child. 
She prepares supplementary 
food regularly and feeds 
her child frequently de- 
spite a heavy domestic 
work load. 

NCHS -2SD 

Treatment 
(N =62) - a-. 
Control 
(N =55) ..&.. 



over the 5-6 months of observation was .24 kg/month or 8.0 
grams/day for the treatment and only .I7 kg/month or 5.7 
srams/day for controls. 

How does this compare with expected rates of growth at the 
ages studied--initial mean age 8 months, final age 13 months? A 
healthy 8 month child growing at the 50th percentile for 
weight-for-age, using international standards, would be expected 
to gain 1.6 kg in 5 months (averaging males and females), thus, 
10.5 grams/day (WHO 1983). The treatment group was growing at 
75% of this rate, while the controls, on average, were only 
growing at half (54%) the expected rate of gain. Using a more 
conservative estimate, a child growing at -2 standard deviations 
from the international reference median would gain approximately 
1.35 kg in 5 months, which translates to -27 kg/month or 8.9 
gms/day. The treatment children were growing at 91% of this 
reference rate, and the controls at only 64%. 

2. Prevention of Severe Malnutrition 

Since severely undernourished children ( <  -3 standard 
deviations from expected weight-for-age) are at highest risk of 
dying, it is important to look at the impact of the program, if 
any, on the nutritional status of this aye group. While the 
messages were designed for community-wide dissemination, and not 
for rehabilitation of the severely undernourished child, a major 
purpose of education of this nature is to prevent severe 
clinical malnutrition, and, hence, to improve child survival. 
The control group had a significant increase (p<.05) in the 
number of children severely undernourished, while the treatment 
children did not (see Appendix I, Table 6 for statistical test 
result). Similarly the controls had a significantly greater 
number of children declining in standard deviation units of 
weight-for-age than the treatment children (Appendix I, Table 
' 7 ) .  The increase in percentage points of severe malnutrition 
(WAZc-3SD) was only 5% in the treatment group compared to 26% in 
the controls. Initially the treatment group had more severely 
undernourished children (168,  n=10) than controls (9%, n=5) 
though the difference is not statistically significant (p>.05). 
In the end, more control children were severely undernourished 
(35%,  n=19) compared with treatments (21%, n-13) (see Figure 4). 
In the control group, 14 children changed from >-3 std dev to 
< - 3  std dev; 5 children were <-2 std dev when recruited and did 
not improve. No children who were severely undernourished when 
recruited improved in nutritional category. However, in the 
treatment group, 3 children who were -3 std dev at recruitment 
improved; 7 children remained the same, and only 6 children 
changed from > -3 std dev to < -3 std dev from the mean over the 
5-6 months (Appendix I, Table 6). 

The third degree cutoff point in the Gomez (1956) 
classification of malnutrition, 60% of WAPM, was not as 
sensitive at identifying severely undernourished children in 
this sample age group as the -3 SD cutoff point in WAZ recently 
adopted by UNICEF (1989). No control group children, and only 4 



F i g u r e  4 

SEmRE MALNUTRITION 
Treatment vs Control Children 
Qercent Below -3 SD Weight/Agg Z-Score) 

8 months* 12 months# 
Mean Age 

+Befcre Education 
#After Education 

Community Mother. 
p e r s i s t e n t l y  t r y i n g  
t o  f e e d  h e r  s e v e r e l y  
,- . . A U L ~ ~ ~ : r i s h e d  - c h i l d .  



treatment children were < 60% WAPM at baseline. Two children 
(4%) in the control group dropped to < 60% WAPM during the 5 
month study. No additional children in the treatment group 
dropped to < 60% WAPM; 2 of the initial 4 severely 
undernourished children improved in WAPM category, and the other 
2 remained beiow 60% WAPM. The change in the number of severely 
undernourished cases from baseline to final measurement was not 
significant (p=>.05) for either group, using WAPM as a criteria; 
however, the number of children identified with this method are 
extremely small. 

C. ~ietary Adequacy 

While average baseline energy and protein intakes showed no 
significant differences between treatment and controls (Figure 
5, also Appendix I, Table 51, intakes following nutrition 
education were significantly higher (p<.05) for the treatment 
group (Appendix I, Tables 12-23). 

1. Baseline 

All (100%) of the sample were breastfeeding throughout the 
study. In addition, at baseline, almost three quarters (68% 
treatment, 73% control) were eating other foods on4 the day of 
recall. These foods consisted of diluted milk or cereal gruels 
sweetened with sugar, pieces of soft fruit, or bites of family 
foods (e.g, rice, flst bread); the mean age at that time was 8 
months (range 4-14 months; SD=2.2). Protein foods other than 
milk--such as eggs, meat, fish or legumes--were rarely given. 
The variety of food giv*n, and the number of children consuming 
each food, was similar in both groups, with the exception of a 
higher percent of treatment children receiving added sugar on 
the day of recall (42% vs 24%). The energy and protein adequacy 
of the diets were also similar for both groups, and, even when 
the age-specific breastmilk intakes were averaged in, were 
inadequate to support normal growth, Approximately 20% of the 
child's total calories were provided by supplementary food and 
the remaining 80% were from breastmilk. The infants were 
consuming, from supplementary food, approximately 18% of the 
energy required to support maintenance growth, as defined 
earlier in the methodology. Including breastmilk in the 
computation brought this figure to 80% acc'equacy for treatments 
and 85% adequacy for controls. With these low intakes, the 
activity levels of the children would be minimized, and 
nutritional status would continue to decline. 

Although the maintenance requirement, based on the child's 
actual weight, is a more realistic goal in practice, the ideal 
standard, which uses the child's ideal weight-for-age, was 
considered a better relative reference for comparing both 
groups, as the maintenance requirement underestimates the real 
needs of the acutely undernourished (thin) children. Ideal 
requirements may be consi5rred to be estimates of the amount of 
energy (or protein) needed to promote "catch-up" growth to 
international reference standards. At baseline, treatments were 



BASELINE FOOD CONSUhWTION 
Percent Children Eating 

Grain. Sugar Milk FrIVVeg Protein Oil 

Mean age 8 months; 10OZ children breastfeeding 



receiving 16% of ideal energy requirements (64% including 
breastmilk), and controls 14% (61  % incli~ding breastrilk) 
(Appendix I, Table 5). 

As with energy, baseline protein intakes were insufficient 
to support normal growth (not to mention catch-up growth) and 
were similar for both groups. Supplementary food provided 23% 
(64% including breastmilk) of the treatment and 19% (61% 
including breastmilk) of the control group's maintenance protein 
requirement (adjustments were made for low protein quality, and 
for high infection rates--see Appendix I, Table 2). When ideal 
requirements were used, for comparison, adequacy was only 17% 
(48% including breastmilk) for the treatment group, and 15% (47% 
including breastmilk) for controls. Two thirds of +he protein 
in the supplementary food was of low quality, and one third was 
from high quality sources (cow or goat milk) was still major 
source of protein in the diets of the sample, thus good quality 
protein constituted well over three quarters of the protein 
consumed (87% for treatment, 89% for controls). 

The distribution of calories fvra supplementary food for 
treatment vs control children was 72% vs 69% carbohydrate, 1 1 %  
protein for both, and 17% vs 20% fat. For supplementary food 
and breastmilk, combined, the distribution of calories was 
similar for both groups, with approximately 54% from 
carbohydrate, 7% from protein, and 39% from fat. Traditionally, 
fat consumption is very low in the Bangladeshi adult d.iet. The 
higher ratio of fat seen in the infants' diets was due, 
primarily, to the consumption of cow or goat aiik, though the 
ratios were still low, compared to international diets. With 
estimates of breastmilk, the contributior: of fat calories was, 
of course, highe~., representing nearly 40% of the calories for 
both groups. The percent of calories from protein was in the 
low range of normal (7% of the calories), however the majority 
of this was highly digestible, hiqh quality breastmilk protein. 
It is important to note that the precise ratio of protein in the 
diet is irrelevant if the total quantities of food consumed 
(i.e. energy and protein) are inadequate. 

2. Final 

a. Final Energy Adequacy 

The energy adequacy of the supplementary food in the 
treatment group improved, as shown in Figure 6, from initial 
(18% of maintenance, 16% of ideal) to final measurement (27% of 
maintenance, 20% of ideal). In contrast, the energy adequacy of 
the control group actually decreased from initial (22% of 
maintenance, 14% of ideal) to Einal (17% of maintenance, 12% of 
ideal). Treatment children were consuming a significantly 
greater percent of their energy requirement from supplementary 
food, at final measurement, than the controls (p-c.05) (Appendix 
I, Tables 12 and 1 3 ) .  
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SUPPLEhIENTARY 3 O O D  CALORLES 
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Before Education *After Educ ation 

+Adjusted for SES, morbidity, initial Cals, age 
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ENERGY GAP FOR NORMAL GROWTH 
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Treatment vs Control After Education 
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TREATMENT 
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Supple men tory Food 

CONTROL 
Energy Gap 
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The extra food consumed did not entirely compensate for the 
increased total requirement and the decrease in (estimated) 
breastmilk intake as the child grew older. Therefore the 
adequacy of the total diet (including breastmilk) decreased for 
both groups over the study period. The decline was much less 
for the trzatments than the controls, and the total energy 
adequacy of the diet (including breastmilk) was significantly 
greater (pc.05), after the intervention, for treatment compared 
with controls (74% vs 65% of maintenance; 55% vs 47% of ideal) 
(see Figure 7; also Appendix I, Tables 14 and 15). 

While the changes in raw calories do not control for 
different requirements with varying ages, they do put food 
consumption in concrete, realistic terms. Treatment children 
consumed, on average, 65 kcals/day more from supplementary food 
after the intervention than before, increasing daily intake from 
132 kcals at baseline to 197 kcals post education. The control 
group increased their daily consumption of supplementary foods, 
on average, by only 9 kcals, from 115 kcals to 124 kcals. When 
the age-specific breastmilk estimates are included, the 
treatment group increased their intake by 39 total kcals/day, 
from 511 to 550 kcals. The control group actually decreased 
their total intake by 19 kcals/day, from 492 kcals to 473 kcals. 
Thus, overall, not controlling for age or requirement, the 
treatment group consumed approximately 75 1;cals more per day 
after education than the controls, with or without breastmilk 
estimates. This extra amount is equal to, for example, 2 small 
spoons of oil, one regular handful of rice, or one medium size 
banana. 

b. Final Protein Adequacy 

Protein adeql.iacy followed the same trend, for treatment and 
control, as that described for energy. While baseline intakes 
were similar, the final protein adequacy from supplementary food 
was significant1.y greater for the treatment group than controls 
(p=c.05) (Appendix I, Tables 16 and 17). The protein adequacy 
provided by supplementary food improved in the treatment group 
from initial (23% of maintenance, 17% of ideal) to final (27% of 
maintenance, 20% of ideal). For the control group, the 
supplementary food protein adequacy declined from initial (19% 
of maintenance, 14% of ideal) to final (15% of maintenance, 11% 
of ideal), as illustrated in Figure 8. 

The decline in protein for the controls was primarily due 
to the change in composition of weaning food offered to the 
younger child (average age 8 months) compared with the older 
child (average 13 months). Less children in the control group 
were fed cows milk at final measureaent than at baseline, though 
the same trend was not observsd in the treatment group (see 
Figures 5 and 13B). This was compounded by an increased 
absolute requirement for the older child. The increase in 
children eating other high quality protein foods did not 
compensate for the increased absolute requirement with 
increasing age. 
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As with energy, the protein adequacy of the total diet 
(including breastmilk) declined in both groups, due to the 
decrease in (estimated) breastmilk quantity, as the child grew 
older. However, the protein gap was much less for the treatment 
group (see Figure 9 ) .  The protein adequacy of the diet, 
including food and breastmilk, was significantly greater after 
the intervention (p<.05), for treatment than controls (62% vs 
53% maintenance; 46% vs 38% ideal) (Appendix I, Tables 18, 19). 

While the absolute protein intake is not useful for 
statistical comparisons, since it does not control for different 
requirements at various ages, it is useful for descriptive 
purposes. Treatment children consumed, on average, 3.7 grams of 
protein from supplementary foods at baseline, with a slight 
increase to 4.6 grams at final measure. Control children 
decreased their total consumption of protein, from 3.0 to 2.5 
grams/day for the reasons described above for protein adequacy. 
When breastmilk estimates are added, the trend is similar, with 
treatment children increasing their consumption of total protein 
(from 9.9 gms to 10.4 gms), and control children actually 
decreasing their total consumption (from 9.2 gms to 8.2 gms). 

c. Final Protein Quality 

The percent of good quality protein in the supplementary 
food offered decreased from initial to final measurement, due, 
primarily, to the decrease in cow or goat milk consumed, as the 
children grew older. The decrease was less for the treatment 
group. The final contribution of good quality protein was 
higher for the treatments (29% of the protein) than controls 
(26%) (Appendix I, Tables 20 and 21). Since not all of the 
control children consumed supplementary foods, when breastmilk 
estimates were included, the ratio of good quality protein in 
the diet was higher for controls (85% of the protein) than for 
treatments (74% of the protein), although the total protein was 
lower for controls than treatment. It is important to note, 
that the ratio of good quality protein is still very high, 
consisting of over three quarters of the protein consumed (see 
Figure 10). 

d. Distribution of Final Calories 

The percent of calories in the supplementary food provided 
by fat declined in both groups, primarily due to the decrease in 
consumption of cow or goat milk. The decrease was much more 
marked in the controls, (decrease from 20% to 9% of the 
calories) than for the treatment group who were adding oil to 
the infant's food (decrease from 17% to 14%). The percent of 
calories from protein remained the same in the treatment (11%) 
but declined (from 11% to 9%) in the controls. Over two thirds 
of the treatment children were consuming small fish at final 
measurement compared to only 13% of the controls. In addition, 
more children in the treatment group were consuming milk at the 
final measure. Carbohydrate makes up the difference in percent 
of calories. 
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With breastmilk estimates, the distributions of 
carbohydrate, protein, and fat change very little from pre to 
post measurements. At final measurement, they are 57% 
carbohydrate, 7-8% protein, and 35%-36% fat. 

Approximately one third of the calories in treatment 
children compared to one fourth in the controls were provided by 
supplementary food, with the remaining two thirds in treatment 
children and three fourths in controls being from breastmilk 
(see Figure 11). 

e. Percent Children Eating Supplementary Food 

At final measurement, 100% of the treatment and 86% of the 
controls consumed supplementary food on recall (Figure 12) .  The 
average age was 13 months for both groups. The quality of the 
diet also varied, with treatment children consuming more 
varieties of food (Figures 13A, 1 3 8 ) .  Although a greater 
percent of treatment children were consuming all of the food 
groups, the biggest differences observed were in the percent 
eating fish, vegetables, and protein (see Figure 13A). Sixty 
eight percent of treatment vs only 13% of controls were 
consuming fish and small amounts of animal protein solid foods. 
Traditional customs discourage feeding fish to young children, 
due to fear of small bones, and the chance of them causing 
worms. The nutrition messages encouraged addition of small 
amounts of hygienically prepared fish in the children's diets. 
Two thirds of the treatment children compared with only 7% of 
the controls were consuming fruit or vegetables, also a 
nutrition message. One third of the treatment children were 
receiving added oil to their diet, while none of the controls 
were. Oil is commonly reported to give babies stomach problems, 
so it is not traditionally given. This message--to add oil to 
any food the baby consumes--was well received by mothers because 
it was easy to do, and required very little time. 

D. Morbidity 

Illness rates demonstrated seasonal trends. Diarrheal 
rates were reported to be highest during the hot dry months at 
the beginning of the study and through the rainy season, 
encompassing May through September. Record floods, which 
prevented data collection during the middle of the study period, 
and the limited sensitivity of the monthly recall, confounded 
our ability to determine if diarrheal rates increased with an 
increase in supplementary foods. Incidence rates were similar 
for both groups (Figure 1 4 1 ,  with 66% of treatment and 60% of 
controls reported to have at least one occurence of diarrheal 
illness over the 5-6 month study period. Respiratory and fever 
rates were highest in the last three months of the study (during 
and just after monsoons). Over the 5-6 months studied, nearly 
three quarters of the treatment children, and just over half of 
the controls, had at least one episode of respiratory illness. 
Sixty percent of both groups had a fever at least one time 
during the six months. Incidence of skin disease was highest in 
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the hot, dry months for the treatment group, though was very low 
at this time for controls. More treatment children had skin and 
other minor infections than controls (37% vs 13%). The 
incidence of measles was very low, with only 5 (8%) treatment 
children and one (2%) control child reported to have the illness 
during the study. 

Children in both groups were reported to be sick, on 
average, for a total of 7 days each month. Average monthly 
prevalence ( %  of days sick) of each of 3 major illness 
categories-- gastrointestinal (diarrhea, dysentsry, or 
vomiting), respiratory, and fever-- was 5% to 7% (Figure 15). 
Treatment children were reported to have skin and other minor 
infections for 6% of the days each month, compared to only 2% 
for controls. Since so few children had measles, the prevalence 
was less than 1% for both groups. 

V. DISCUSSION 

The findings from this analysis are very important, given 
that the growth impacts of supplementary feeding programs and 
nutrition education programs have generally been very modest, 
and that nutrition education projects in the Sub- continent have 
tended to encounter resistance to changing feeding practices for 
children below the age of one year. 

The intervention evaluated was not a "model education 
program", per se, but a forum for nutrition message development, 
however, the conclusions are applicable for future planning for 
nutrition education about supplementary feeding in Bangladesh 
and other developing countries. Our findings suggest that 
nutrition messages-- i f developed and marketed through 
appropriate cultural means and channels--have the demonstrated 
potential for changing infant feeding practices, even in a 
conservative culture where poverty is extreme. 

The other important finding is that increased consumption 
of hygienically prepared, energy-enriched weaning food, after 
age 5-6 months, did not result in a negative impact on infant 
growth, as would have been the case if the additional food were 
highly contaminated with diarrheal causing micro-organisms, or 
if large amounts of breastmilk were displaced by the poorer 
nutrient quality foods. Thus, encouragement of "safe" weaning 
food is likely to be beneficial, rather than harmful after 5-6 
months, in breastfed infants, even if the supplement is low in 
protein density. 

A. Growth Effects 

The size and nature of the estimated growth impacts that 
characterize this project are similar ta those of weaning foods 
projects in Indonesia (Zeitlin et a1 1984) and in the Dominican 
Republic (USAID 1988), in which messaqes were designed using 
village level concept testing. These projects have achieved 
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mean improvements in weight-for-age on the order of half a 
standard deviation, and reductions of about half in percentage 
of severely malnourished children. In our sample, adjusting for 
SES, morbidity, age, and initial nutritional status the 
magnitude of difference was greater than half a standard 
deviation unit for weight-for-age. A z-score change of 0 
illustrates maintenance growth (ie: maintaining the same 
distance in standard deviation units from the reference median). 
The treatment children nearly maintained a normal growth rate, 
with only a -.I3 SD (adjusted for confounders) change over an 
avsrage of 5 months. However, control children changed -.71 SD 
(adjusted) over the same time period, thus deviating to a much 
greater degree from international standards. 

In more basic terms the treatment group was growing at a 
rate of .25 kg/month (8.1 gms/day) compared to only -18 kg/month 
(5.7 gms/day) for controls; thus the treatment group had a 25% 
better weight gain than the control group. These rates 
represent 91% and 77%, respectively, of expected growth for 
children with a starting age of 8 months and an ending age of 13 
months growing -2 SD from the median of international (WHO 1985) 
standards (a more achievable standard than the median). Given 
that the intervention occured during the season of poorest 
growth in Bangladesh (Brown et a1 1982, BBS 19871, with record 
floods infiltrating all the homes, freezing all normal 
activities (including cooking and daily wage earning), and 
eliminating clean water sources, the growth rates achieved for 
the treatment children are quite remarkable. 

B. Energy and Protein Adequacy 

While both groups showed similar baseline supplementary 
food intakes, at the final measurement children in the treatment 
group were eating significantly more supplementary food than the 
controls, and a greater variety, resulting in a greater intake 
of energy and protein. Treatment children were consuming 27% of 
their estimated energy requirement for maintenance growth, from 
supplementary foods, compared with only 16% for controls. 
Similarly, protein intake from supplementary food met 26% of the 
maintenance requirement for treatment children, but only 13% for 
controls. In addition to more total protein from supplementary 
food, treatment children also consumed a greater ratio of good 
quality protein to poor quality protein. This suggests that, 
overall, the children were not entirely replacing breastmilk 
with supplementary food. 

Reporting bias is a possible confounder in evaluating any 
education program. Efforts were made to reduce reporting bias 
during the study, and to validate dietary reports by the 
mothers. The hired workers made unannounced visits to 
households (of course, villagers did not have phones for "call 
ahead" appointments!) and asked to see the foods the mother said 
she prepared for the child. There were always other family 
members around, who would validate the mothzrs' reports. Also, 
all of the workers were from the local village and were trusted 



by the sample mothers; they could not easily be deceived since 
they often lived within close proximity and, given the open air 
atmosphere of the rural village environment, often knew the 
internal affairs and limitations of the households. The village 
workers were regulariy supervised on their home visits to sample 
family homes by the field supervisor and the nutritionist, and 
ongoing, informal training on interviewing skills occured 
weekly. In addition, unannounced visits were made to random 
sample households by the field supervisor and nutritionist to 
monitor the acceptance and practice of the messages, and cross 
check data collected by the village workers. Field observations 
verified many of the mothers were practicing the messages--the 
frequency and extent varied from individual to individual and 
time to time. 

Including breastmilk estimates with food intake, the 
treatment children were consuming, on average, 74% of their 
maintenance requirement compared with only 65% for controls. To 
compare with other similar studies, it is helpful to express the 
intake in kcalories/kg. A study of rural Bangladeshi children 
5-30 months, which did test weighings of breastmilk, in addition 
to measuring supplementary food intakes, found the average total 
energy intakes to be 63-71 kcals/kg/day and protein intakes to 
be 1.2-1.5 gms/kg/day (Brown et a1  1982). At final measurement, 
with a mean age of 13 months (ranging from 9-18 months), 
treatment children in our sample were consuming approximately 73 
kcals/kg/day (including breastmilk estimates) and the controls 
only 65 kcals/kg/day (for a total of 550 vs 473 absolute 
kcals/day). Protein intake was 1.39 gms/kg/day for treatment 
and 1.12 gms/kg/day for controls. Thus, our reported intakes 
were similar to the above sample, with the mean of the treatment 
group being on the higher end, and that of the controls on the 
lower end .of the range. 

Another study in Bangladesh reported that intakes of 86.5 
kcals/kg/day and 1.48 gms protein/kg/day in younger infants 
(under 9 months) were associated with maintaining weight gain 
comparable to the reference population, but didn't permit 
recovery from existing relative weight deficits (Brown et a1 
1986). Intakes below this amount were associated with poor 
growth, relative to the reference population (negative change in 
z-score). Our study sample was slightly older, thus the 
requirement per kilogram might be slightly less. Still, these 
data are consistent with our finding, that intakes of treatment 
children in the range of 73 kcals/kg/day and 1.39 gms 
protein/kg/day were not quite sufficient to maintein normal 
growth rates, resulting in a slight decline in weight-for-age 
z-score (-0.13 over 5 months). Figure 16 illustrates our 
estimates of the extent of maintenance energy and protein 
deficits remaining in the treatment children. 



- -  
Figure 16 

Page 39 

ENERGY AND PROTEIN GAP FOR GROWTH 
Treatment Children After Education 

Percent of Maintenance Requirement* 

ENERGY GAP PROTEIN GAP 

Breastmilk amounts are eathated 
+Based on WHO/FM standards 6L child's actual w t  

+Protein adjusted for high infedon rata (x1.5) 

Comment: Despite at increase in supplementary food intake 
after education in treatment children, compared with 
controls, the energy and protein needs remain insufficient 
to promote maintenance growth. This remaining gap cannot 
be expected to be closed further by nutriticn education 
alone. 



C. Breastmilk Repacement and Nutrient Needs 

Did the increased consumption of supplementary food cause a 
decreased intake of breastmilk? The actual breastmilk 
consumption in our study is an unknown quantity, with the 
potential for high individual variability. Measuring breastmilk 
outputs would have interfered with the purpose of our project, 
thus we have used the best country estimates (see methods and 
Appendix I, Table 1). It is likely that the children who 
consumed the most supplementary food decreased their breastmilk 
intaks some, as other studies suggest this happens to some 
degree (Pasricha 1973). However, since growth rates were better 
overall for the treatment children, it is unlikely the 
supplementary food substituted detrimentally for breastmilk. 
Studies of breastmilk outputs in developing countries where 
infants suckle frequently support this hypothesis (Pasricha 
1973, Whitehead 1985, Khan 1984). For example, in a metabolic 
setting in India, where breastmilk test weighings were done, 
children who were encouraged to consume the "bulky" home diet 
decreased their intake of breastmilk, but the intake from 
supplementary foods more than compensated for the decline 
(Pasricha 1973). Observational data in Bangladesh suggests that 
older infants and young children who consume more supplementary 
food, in addition to breastmilk, have better growth than those 
solely breastfed, despite an increase in diarrhea in those 
eating more supplementary food (K Brown, personal communic~tion, 
unpublished data, 1989). 

What is the decline in the amount of energy and protein 
received from breastmilk as the children get older, and what 
quantities of supplementary food would be needed (assuming 
constant breastmilk intake) to compensate for this? Estimates 
of breastmilk intakes done by test weighing from other studies 
in Bangladesh where children were consuming supplementary food, 
suggest that the amounts declined from 632 grams/day in the 
first year to 563 grams/day in children 12-17 months (Brown et 
c 1  1982). This is a difference of approximately 40 kcals and 
0,.69 gms of protein. In our sample, the treatment children 
increased their intake of supplementary food from baseline (mean 
age 8 months) to final (mean age 13 months) by 65 kcals/day, 
which is greater than the (estimated) decrease from breastmilk. 
Control children only consumed 9 kcals/day more at final 
measurement than at baseline, which does not compensate for the 
(estimated) decline in breastmilk energy and protein (Figures 17 
and 1 8 ) .  The daily protein intake increased in treatment 
children by 1 gram, which, adjusting for the poorer protein 
quality, still makes up for the (estimated) loss from 
breastmilk. The control group, however, consumed less protein 
from supplementary food at the final measure than at baseline 
(decrease of 0.55 grams). The mothers may have reached their 
limit of milk production, prior to the introduction of more 
solid food, since the reason for offering the additional food 
was often because she felt her milk was "not enough". With the 
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Young children continuing to suckle frequently, the 
supplementary food likely provided "extran. It is important to 
add that the nutrition education messages encouraged continued 
and frequent breastfeeding for the health of the children. 

Given the posii-ve acceptance of breastmilk as an ideal 
food for infants and young children in rural Bangladesh, it 
appears :here is little danger (at this time) of complete, or 
even major, substitution by a lower quality food in infants 
under one and probably two years of age. Limited options 
resulting from extreme poverty and the high cost of infant 
formula or milk almost necessitate breastfeeding and are likely 
causes for the wide practice and extended duration of 
breastfeeding in Bangladesh. The danger of the substitution 
effect may be greater in countries where children do not suckle 
constantly throughout the day--for example if mothers work out 
of the home--or where poverty is not so extreme, alternative 
feedings are more affordable, and breastmilk not as higb.1~ 
regarded. 

D, protein Quality 

Is there need for concern about the amount of poor quality 
protein in the supplemental foods that were affordable to the 
families? Assuming breastmilk still constituted 75% of the 
diet, .the ratio of good quality protein to poor quality was 
still very high (Figure 10). The total "amount" of all 
nutrients was inadequate, however, the "ratiow of nutrients was 
acceptable. Thus, we conclude that, while not ideal, it is more 
beneficial to encourage "energy rich, protein poorw supplemental 
foods in breastfed infants than to recommend foods families 
can't afford, and can't offer on a daily basis. It is important 
to stress that this diet would, clearly, not support normal 
growth without breastmilk (or an appropriate substitute). Since 
both protein and energy intakes were insufficient to meet 
requirements, in our sample, we were unable to determine, 
separately, the limitation of low total protein or protein 
quality diet on the infant growth rates. 

E. Weaning Food Contamination 

Contamination of weaning foods--resulting from poor 
sanitation and hygiene combined with rapid bacterial growth in 
stored foods --is a major concern in a tropical environment with 
no refrigeration (Rowland et a1 1978, Black et a1  1982, Guldan 
et a1 1988), and could negate the benefits of the additional 
nutrients consumed from the food. We observed no differences in 
diarrheal rates in treatment and control children, however, due 
to the limitations in our monthly morbidity data, we cannot 
conclude whether the increase in supplementary food caused an 
increase in diarrhea. It is likely there was some increase in 
mild diarrhea in those consuming more supplementary food 
(Manj rekar 1 9 8 5 ) .  However, diarrhea is negatively related to 
growth outcomes, as was also found in our sample. Since the 
treatment children grew, on average, better than the controls, 



- it is not likely the losses froin diarrhea were greater for the 
treatments. Good hygiene was stressed with all of the nutrition 
messages; thus, it is possible the food was prepared in a more 
sanitary manner in the treatment group, and the failure to see 
an increase in diarrhea rates was real. 

While we cannot conclude the additional energy and protein 
from the supplementary food resulted in improved growth in the 
treatment children, it is likely the effect was not negative, 
since the growth of the treatment group was better. 

F. Messages 

What messages were most accepted by the village mothers? 
Field observations suggested--and the analysis confirmed--that 
many of the mothers were practicing the feeding messages, though 
not all of the women, not all of the messages, and not all of 
the time. Mothers in the treatment group gave "more" of foods 
that are traditionally given, feeding their infants more 
intentionally and energetically. In addition, with persuasion 
they were willing to add small amounts of oil, fish, and 
vegetables or fruit to the child's diet. All these foods 
(except fruit) are not often encouraged in children of this age 
due to certain cultural beliefs (Brown et a1 1988, Rizvi 1979). 

The most "well-liked", and most frequently implemented 
messages, were those that required little time and money. For 
example, over 30% of the mothers in the treatment site added a 
small spoon of "energy rich" oil to the child's food--be it rice 
or cereal gruel. The messages that encountered the most 
resistance were those that required more time and money, for 
example, a "kichuri" dish (mixture of rice, vegetables, oil, and 
fish/egg/milk, if available) which took 30-45 minutes to cook. 
A follow-up survey conducted by a separate research staff in 
March 1988 revealed the messages were still persuasive and 
memorable (Appendix 111). 

Most mothers were not willing, or able, to cook separately 
for the baby on a daily basis, due to time and fuel constraints. 
One of the more successful transitional foods encouraged in the 
messages, "Chop Chopw--an inexpensive, energy enriched cereal 
gruel--required very little preparation time, and used 
ingredients that were often on hand, thus was frequently 
offered. Still, mothers would prepare this food only once a 
day, and at the most, twice a day. If milk were added for 
enrichment (in families that could afford it), and if the 
mixture (even without milk) was stored for any period of time, 
the food could breed potentially harmful micro-organisms and 
result in diarrhea (Black et a1 1982, Rowland et a1 1978). Food 
contamination was a concern with the messages. 



G. Morbidity and Poor Feeding 

One of the most corrmon reasons reported for not giving more 
supplemental food was because "the child refused". While normal 
interactive feeding behaviors have been observed between 
Bangladesh infants and mothers (Zeitlin et a1 19871, it remains 
a puzzle why the children do not "demand" and consume sufficient 
quantities of food to sustain normal growth, as healthy children 
are expected to. Granted, some of the inadequate intake was due 
to the limited attentiveness of individual caretakers to 
feeding, due to time constraints, demands of other children, or 
social/interactional dysfunction. However, the frequent acute 
infectious episodes, and the chronic underlying illness probably 
accounted for a major part of the energy deficit. On sick days 
children in developing countries are reported to consume at 
least 30% less nutrients...this effect is not overcome by 
intensive educational efforts to encourage the caretaker to feed 
the child more food, even in controlled environments (Molla et 
a1 1983). This deficit is often not made up for when the child 
gets better. Cultural beliefs about withholding feeding during 
illness, such as is practiced in Bangladesh, exacerbate the 
energy deficit. Thus the gap in expected and actual growth 
widens. The high morbidity with its increased metabolic costs 
and anorexia, places an ever-present limitation on the potential 
success of nutrition education messages. Programs to prevent 
and control infections in young children are likely to create a 
more positive feeding environment, with better food intakes, 
improved growth, and more effective compliance to nutrition 
education. 

Some may argue that the differences observed in child 
growth, in our sample, are not "dramaticn enough to warrant 
nutrition education programs. By no means do we intend to sell 
nutrition education messages as the magic ticket to child 
health. Neither was our project designed to test the "maximum 
potential impact" of a nutrition education program on change in 
feeding practices and infant growth. Rather, the purpose of the 
project was to develop and test nutrition messages that had the 
"potential" for behavior change, and the "potentialn for a 
positive impact on child health, given the many existing 
constraints in rural Bangladesh. The trials occurred during the 
seasons of poor growth and high morbidity, with extreme flooding 
superimposed on already difficult conditions. Only education 
(no food supplements) was given. The education was disseminated 
through volunteers. Poverty and poor sanitary conditions were 
daily barriers. Given these limitations, we argue that to find 
any difference in the treatment and control groups is 
remarkable. While we don't negate the desperate need for other 
development and health programs to continue, we feel nutrition 
education can play an important role in improving child health. 
Our findings suggest, if appropriate messages are marketed 
through the appropriate channels, a change in infant feeding 
practices and improved growth of infants is possible, despite 
impoverished conditions. 



VI. INCORPORATION INTO BRAC'S PRIMARY HEALTH CARE PROGRAM 

Findings from the analysis were reviewed with BRAC on a 
field visit to Bangladesh by nutritionist, Laurine Brown, June 
13-27, 1989. The primary purpose of the visit was to solicit 
critique and input on the results from BRAC, and formulate 
policy decisions about incorporation of the concepts learned 
into BRAC's Child Survival Program. 

The visit accomodated four specific agendas: 1)  to revisit 
the study site and interview participants for 
acceptance/retention of messages; 2) to visit BRAC's Child 
Survival Program to evaluate the progress over the past 2 years 
and the 2otential incorporation of nutrition messages into the 
program; 3) to review findings from the analysis with BRAC staff 
and make policy decisions; and 4 )  to review findings with other 
organizations with an interest in child health in Bangladesh. 

A. Project Site Revisited 

Ms. Brown revisited the study site and reunited with the 
village workers who had implemented the study in 1987. Most of 
the ex-workers were still living in the village and recalled 
their past nutrition work in great detail. Together, they 
revisited a sampling of volunteer mothers and community mothers 
for informal, impromptu interviews. As they walked through the 
village, some of the children spontaneously started chanting 
"Chop Chop, Chop Chop!", the name of the most popular and 
memorable weaning food in the campaign nearly 2 years before. 
All of the mothers recalled the campaign and some of them 
started singing some of the messages when the visitors entered 
their homes. Some of the mothers had continued to teach the 
messages. One volunteer mother, whose alert and healthy looking 
sample child was now ahout 2 1/2 years old, thanked us for 
teaching her ways to help keep her child healthy, and asked if 
we would come back and teach her some more. Believing in the 
usefulness of the messages for child health, she had passed them 
on to mothers who had given birth within the next 2 years. 

The burdens of the mothers' daily lives had not lightened: 
poverty, past and pending flood damage, illness, and heavy 
domestic work remained constant concerns. But they felt the 
nutrition campaign and teachings were helpful to them in keeping 
their child healthy during a critical period. It gave them some 
power to do something about their situation. 

Results of the follow-up survey conducted 8-10 months after 
the teaching to evaluate weaning-food beliefs and practices were 
being compiled by BRAC (Appendix 111); the survey results, 
comparing treatment and controls, confirmed the analysis 
findings. 



B. BRAC's Child Survival Program Revisited 

Next, Ms. Brown visited BRAC's primary health care sites with 
the recently hired BRAC nutritionist, Nasreen Huq, and research 
staff physician, Nazrul Islam, to evaluate the operations and 
effectiveness of the programs, and to evaluate how the concepts 
learned in the present analysis have, and can be further 
incorporated. The major thrust of BRAC's child survival efforts 
has been on growth monitoring, in addition to continued ORT 
promotion, and collaboration with the government for 
immunization. Nutrition education, combined with practical 
cooking and feeding demonstrations, is conducted at each growth 
monitoring session with considerable input from volunteers. 
Volunteer mothers--a concept learned and transferred from this 
project-- have been organized into mother's clubs in many 
villages in Child Survival Progran areas, with each mother 
responsible for teaching other community mothers about health 
and nutrition. The motivation and pride emanating from the 
volunteer mothers is difficult to convey in a written report. 
These rural women who, traditionally, are extremely isolated and 
repressed, are beginning to organize, speak their needs, and 
obtain knowledge and skills that enable them to better care for 
their children. While the community involvement and spirit have 
been very positive off-shoots of the growth monitoring sessions 
and mother's clubs, some technical concerns were raised during 
the site visits, compiled in a report, and reviewed with BRAC 
staff, including Mr. Abed, director. 

Ms. Huq will follow-up on monitoring the incorporation of 
nutrition into BRACts Child Survival Efforts, with the support 
of Dr. Nazrul. 

Discussion of Findings with BRAC 

A meeting then was held with all senior BRAC staff to review the 
analysis findings and formulate policy implications. Most of 
the staff had attended the field summary meeting in December 
1987, and many had visited the study site during its 
implementation to learn about volunteer mothers and organizing 
village health committees. The findings were very positively 
received and the questions that arose were mainly about 
replicability on a large scale. The concepts of "volunteer 
mothersn, demonstration of weaning food preparation, and several 
of the weaning food recipes, have already been implemented as a 
result of the field reports. 

Dr. Salehuddin Ahmed, Program Coordinator for BRAC 
Training and Child Survivial Programs, summed up the meeting, 
stating--"this analysis comes at a very critical time for us, as 
we are in the process of evaluating our efforts and determining 
where we go from here. Your analysis of nutrition education 
confirms what we surmize from common sense: we assume if 
mothers give their weaning age infants any additional food, it 
will improve the growth of their child. Your analysis assures 



us that even under extremely impoverished and unsanitary 
conditions, this relationship holds true. In addition, we have 
learned that women are more able and willing to implement a few 
simple messages that require little time and money. However, 
ideally what they need most are the more complex concepts--we 
need to find a way to bring about behavior change in these areas 
as well. Finally, you have shown us that while nutrition 
education can improve child growth, it cannot alone overcome the 
effects of frequent illness and extreme poverty. We need to 
continue to think of ways to address these problems." 

Specific suggestions from BRAC have been incorporated into 
the conclusions and recommendations. 

D. Discussion of Findings with Other Organizations 

Finally, a meeting was organized by U.S. AID in Dhaka to review 
the study, convey recommendations, and discuss implications for 
other organizations throughout Bangladesh. Representatives were 
present from a number of international organizations including 
U.S. AID, CARE, UNICEF, International Center for Diarrheal 
Disease Research (ICDDRB), Save the Children USA, and the German 
Technical Cooperation. Many of the organizations had some 
nutrition education activities, ye were developing the programs 
on very little practical knowledge. They were hungry for the 
detailed practical knowledge gained through developing and 
testing the messages on the village level, and for conclusive 
guidance offered in this project. 

VII. CONCLUSIONS 

A. Findings from the Analysis 

o Children whose mothers received education ate greater 
quantities of all foods, and a greater variety, 
particularly of fish, oil, vegetables and fruits. 

o These treatment children grew significantly better 
than controls. After adjusting for SES, morbidity, 
age, and initial nutritional status, growth rates 
comparable to the international standard were not 
quite achieved, however, the severe growth faltering 
that characterizes the weaning age was prevented in 
the treatment group compared with the controls. 

o Increased supplementary food consumption was 
associated with better, rather than poorer, growth 
rates in our sample (age ranges 4-18 months). 
Therefore, it is not likely that low protein 
supplementary foods displaced breastmilk to a large 
degree, or that greater losses occured from food 
related diarrhea. 



B. ~nterpretations of the  ind dings 

Well designed nutrition messages for weaning can play 
an important role in improving child health, by 
enabling the mother to best utilize her limited 
resources. Even conservative, impoverished mothers in 
rural Bangladesh are willing to modify their infant 
feeding practices if they are taught feasible new 
behaviors by their peers. Nutrition messages, 
however, cannot be expected to overccme the numerous 
consequences of poverty. 

Simple nutrition messages that demand little time, and 
money, and that are modifications of existing 
practices, have the most potential for acceptance and 
practice. Complicated, time consuming, and expensive 
practices are not likely to achieve sustained 
compliance. The preparation of "special weaning 
dishes" is not essential. Mothers can "doctor up" 
sxisting foods to enrich the energy and protein 
amounts in each spoonful, for example with oil, sugar, 
or milk powder or legume flour (finances allowing). 

Finances will limit many poor families' abilities to 
provide high quality protein foods, such as milk and 
eggs, to their infants. If children continue to 
breastfeed, the "type" of food offered may be less 
important than the total amounts. Thus, any 
additional food is likely to help close the energy 
gap, and improve growth, although ideal growth rates 
are not likely to be achieved until improvements are 
made in sanitary and economic conditions. It is 
important to remember, however, such a protein-poor 
diet without breastmilk is likely to cause 
malnutrition. 

In many sick children, food intake will be self 
limiting. Nutrition education will not overcome this 
anorexia of illness, ever-present in village children; 
however it can alter detrimental cultural practices 
(such as withholding food), and modify the type of 
food offered. Mothers need as much support on infant 
"feeding" as on "foods". Strategies to help mothers 
deal with feeding problems are greatly needed, yet 
have been given very little attention in the field of 
nutrition. 

o Whereas a verbal exchange of messages encourages 
"memorization of phrases", demonstration and 
"hands-on" practice teaches memorable skills. It is 
unknown if another style of dissemination (for 
example, radio spots) will have the same potential for 
behavioral change as modelling. 



o Various vehicles for the dissemination of nutrition 
messages (for example: growth monitoring programs, 
radio spots, womens' groups) should be explored. 
Complementing nutrition messages with income 
generating programs, or with illness prevention and 
treatment, should help reduce some of the major 
barriers to effectiveness. 

o Lastly, programs to improve maternal health and 
nutrition are likely to improve the child's growth, by 
preventing intrauterine malnutrition. 

VIII. RECOMMENDATIONS 

o Encourage supplementary feeding of simple, cheap, 
energy-enriched food after 5-6 months. In Bangladesh, 
the messages designed in village homes by this project 
have the demonstrated potential, and BRAC has gone on 
to implement them on a large scale. In other 
countries, similar village-level formative research 
should be conducted to design appropriate messages. 

o Train village-level health and nutrition workers to 
demonstrate food preparation methods and to model 
expected feeding behaviors, rather than simply 
verbally teach the education messages. 

o Incorporate the teaching strategies and message 
content into programs that offer income generating 
activities aitd/or control infectious illness to help 
reduce barriers to compliance. 

o Design strategies to deal with infant feeding 
problems. Of high priority should be programs to 
prevent and treat infectious illness. Comb i ne 
handwashing and hygiene messages with feeding 
messages. 

o Explore village based vs wide-scale production of time 
and fuel saving infant foods, for example, "quick 
cooking cereal bases" combining subsidized grains and 
legume flours to which oil, sugar, vegetables, milk 
powder and other foods can be added in the 
preparation. Explore low cost options for "finger 
foodsn that the transitioning child can successfully 
self- feed. 

o Design and implement "Safe Motherhood" programs to 
improve the health and nutritional status of women of 
childbearing age. This will, likely, reduce low birth 
weight, thus improving pre-weaning nutritional status 
of infants. Education programs will, then, be 

3 realistically challenged with "maintaining" normal 
growth, rather than promoting "catch-up" growth. 
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RELATIONSHIP - OF SUPPLEMENTARY FOOD INTAKE - TO GROWTH OF 
WEANING - AGE INFANTS 

I. THE WEANING DILEMMA 

In developing countries, the practice of predominant 
breastfeeding provides a partial buffer for the newborn to 
environmental threats to health, allowing the infant's defense 
mechanisms to mature while providing a top nutritional quality 
diet. However, most outgrow their undernourished mother's 
capacity to produce adequate quantities of milk after 3-4 months 
(Waterlow, 19791, and breastmilk substitutes are usually 
offered. This, transitional period brings a package of risks, 
including: potential substitution of breastmilk with a poor 
nutrient quality food; bacterial contamination of the food, 
resulting in diarrhea; and a requirement for more complex 
feeding behaviors and skills, for both the caretaker (usually 
mother) and the child. Some have labeled this the period of the 
"weanling dilemma" (Rowland 1978) --choice of being 
undernourished at the breast or infected from external sources 
of food. At the same time, the mobile child begins to actively 
explore his, often, highly contaminated environment, further 
increasing his risks for infection. The challenge remains, 
under the adverse environmental conditions in each culture, of 
finding the balance between beneficial and hazardous feeding 
practices. 

To prevent the growth faltering characteristic in this age 
group, the theoretic solutions appear to be to: 1 )  introduce 
supplementary foods to the infant's diet; 2 )  increase production 
of mother's milk; or 3 )  provide better protection from 
infections (Brown 1986). 

Underwood (1982) provides an excellent review of the 
weaning issues for breastfed infants in developing countries; 
The reader is referred to this for a more thorough discussion 
about the causes of the weaning child's growth failure, the 
advantages and disadvantages of early vs late introduction of 
supplementary foods, and examples of studies from a variety of 
developing countries. This report complements the Underwood 
review, summarising additional research on weaning food 
supplementation to the breastfeeding child's diet after 4-6 
months. 

11. GROWTH FALTERING AND BREASTMILK ADEQUACY 

The growth faltering trends of infants are similar in most 
developing countries, despite very different cultural practices 
regarding the duration of breastfeeding, timing of introduction 
of supplemental food, the quality and quantity of food given, 
and the method of feeding. Most infants, if breastfed, grow 
well up until the third or fourth month, when growth begins to 



falter from international norms (Waterlow 1979 and 1980, 
Underwood 1982 and 1985). The poor growth continues through the 
first year, and on into the second year (see Figures 1 and 2 ) .  
Waterlow and Rutishauser (1974) compared the growth of weight 
and height in three longitudinal studies in very different 
environments--The Gambia, Jamaica, and Uganda. The rate of 
growth of all three groups had begun to decline sharply by 3 
months. Mata (1978, 1975) reports a similar trend in Guatemalan 
children, with growth in the first 3-4 months approximating the 
reference standard, and growth faltering beginning at 4-5 
months, Brown (1986) f o u ~ 4  growth faltering in 29%, 48%, 79%, 
and 92% of children in semi-urban Bangladesh by 2, 3, 4, and 5 
months of age, respectively. A rural study found 90% of girls 
and boys to weis:: less than the NCHS 5th percentile by 8 and 15 
months, respectively (Brown 1982). 

Table 1 (from Waterlow 1980) compares observed intakes of 
breastmilk, with the volumes needed, on average, to fulfill 
theoretical requirements for energy and protein from the 2nd 
month of life onwards (ass~ing growth at the 25th percentile of 
international standards, [WHO 19831). Energy becomes limiting 
first; the protein requirement will just be met even in the 6th 
month. The estimates suggest that, although on average, the 
intake is adequate in the 3rd month, breastmilk will often be 
inadequate by the 4th month. Under more favorable 
circumstances, exclusive breastfeeding can meet the infant's 
needs for 4 to 6 months (Wallgren 1944-45, Evans 1978, Ahn 1980, 
Whitehead 1980), thus this is recommended as an achievable 
target. Whether it is possible for a well nourished woman, 
under favorable conditions, to produce enough breastmilk to 
support normal infant growth past the 6th month is not clear, as 
few women in affluent countries do so in practice (many 
reporting they stopped breastfeeding because of inadequate 
milk). Nearly all children, even in affluent societies, will 
falter in growth after 6 months unless additional food is given 
(Waterlow 1980). Thus, the "grey area" of justifying the need 
for complementary foods to breastmilk, is in infants between 3-6 
months. 

Some may argue that many of children in developing 
countries are born low birth weight, due to intrauterine 
deprivation, so should not be expected to grow at the same rate 
as a well nourished normal birth weight infant (Waterlow 1980). 
Table 2 illustrates estimates of the prevalence of low birth 
weight in several Asian countries, along with breastfeeding and 
undernutrition prevalence (from UNICEF in Baumslag 1988). 
Others suggest that after the first month, birth weight has very 
little effect on the increment in weight (Mata 1978). Another 
common argument is that the international standards may not be 
appropriate for breastfed infants, having been developed from a 
sample of primarily formula fed infants (Wallgren 1944-45). 
However, many studies have disputed this claim, showing healthy 
breastfed infants grow similar to formula fed infants (Evans 
1978, Whitehead 1 9 8 5 ) .  While a debate continues around the 
exact requirement for energy and protein, and the perfect 
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standard for growth (scrimshaw 1976, WHO 1985, Rand 19841, it is 
clear that many children living in developing countries fall 
well below even minimal standards for adequacy. The high 
mortality and morbidity statistics confirm this (UNICEF 1988). 

111. EXTENDED DURATION OF BREASTFEEDING AKD INFANT GROWTH 

How long should women continue to breastfeed for the 
nutritional benefits to their child? Despite the high 
nutritional quality of breastmilk, are there disadvantages to 
continuing breastfeeding, say, beyond the first year, even when 
supplementary foods are given? 

The relationship of extended breastfeeding duration and 
malnutrition has been explored in some studies. Underwood 
(1982) presents more discussion of this. Researchers in Ghana 
found that breasfeeding for more than a year was associated with 
malnutrition and that complete weaning, within weeks, resulted 
in almost a two fold increase in energy intake. They 
recommended that breastfed infants who are resistant to eating 
supplemental food be weaned at 12 months (Michaelsen 1988). 
However, Briend (1988) studied severely undernourished children 
in Bangladesh, and found lower mortality up to age 3 years in 
those children who were breastfed, although among better 
nourished children, there was a slightly higher risk of death. 
In Mali, mothers reported children ate much more when weaned 
completely, and many showed improved growth after complete 
weaning (Dettwyler 1987). 

Data from Botswana found malnutrition was more prevalent 
among children 12-17 months.who had been on breastmilk 
only--probably due to insufficient energy intake. Above 18 
months, more malnutrition was found among those still being 
partially breastfed. Poverty, however, was not controlled for. 
In Brazil, the prevalence of malnutrition was smallest for those 
breastfed for 3-6 months, but after this age, nutritional status 
appeared to be worse in those breastfed longer (Victora 1983). 

Some of these studies elude to the 'breast addiction' 
syndrome, which theorizes that the breast acts as a pacifier for 
the child (Guldan and Zeitlin 1988). The child, kept close to 
his mother around the clock, suckles often, possibly receiving 
just enough milk to satiate him, but not to sustain normal 
growth. He prefers the suckling, with the closeness it offers 
to his mother, over the more foreign eating skills and 
independence required for other foods. What these studies don't 
sort out is why the child is "addictedw. Indeed, when a child 
is sickly, he often regresses in feeding skills, reverting back 
to his mother's familiar and comfortable breast. For example, 
observational data from Bangladesh illustrated undernourished 
children suckled more frequently (Guldan 1988). The causal 
relationship could also be the inverse of what Briend (1988) 



suggests in his research--that undernutrition and illness leads 
to exclusive breastfeeding, simply because of the child's 
preference, and lack of energy to explore other foods. 

Certainly in situations of exteme poverty, where the 
traditional adult diet is nutritionally inadequate to support 
child growth, complete weaning after one year could prove 
disastrous to the health of the weaning age child, whose only 
good quality protein source (among other essential nutrients) is 
from breastmilk. 

IV. MATERNAL FACTORS AND BREASTMILK QUANTITY 

In general, breastmilk outputs of women in developing 
countries are lower than in industrialized countries (most .of 
the latter studies are from European women). The poor 
nutritional status of the mother limits her breastmilk quality 
and quantity (Underwood 1982, Waterlow 1980, Jelliffe 1978, 
Jelliffe 1979, Rao 1959, Gopalan 1961, Bailey 1965, Bassir 1959, 
Brown 1986). The fat and energy concentrations of the 
breastmilk have been shown to be significantly less for mothers 
with smaller tricep skin folds or arm circumference 
measurements. Also, changes within individual women in 
nutritional status are related to changes in the amount of milk 
produced, and all major nutrients. 

The low dietary intakes of lactating women in many 
countries, contribute to their poor nutritional status and low 
milk production. Lactating women in urban slums of India 
(Manjrekar 1985) were reported to consume only 1 1  09 to 1540 
kcals/day. This intake was not associated with adequate growth 
in all infants. Hira (1988) found Indian women consuming 
60.5-74.8% of their requirement for energy and 72-90% of their 
protein requirement. Other countries have found similarly low 
intakes. 

What is an adequate dietary intake for a lactating mother; 
that is, what intake will assure adequate growth of her infant, 
while maintaining her own health? Deriving this answer is not 
easy--even if we just consider energy--and complicating attempts 
to determine maternal dietary requirements are a number of 
individual maternal variations (size, activity, adaptability) 
and infant factors (size, sucking ability, illness). However, 
putting all these aside for simplicity sake, the estimated 
energy need for a moderately active, small-in-stature, 
non-pregnant, non-lactating woman is approximately 1800 
kcaldday. Lactation adds an additional 500 kcals to the daily 
requirement in the first 6-12 months, or up to 700 additional 
kcals/day if energy needs during pregnancy were not met, for a 
total of approximately 2300-2500 kcals/day (WHO 1985). Dietary 
intakes of many women in developing countries do not even 
approach these intakes. To complicate the situation more, in 
the second year, a new pregnancy is often superimposed on the 
already nutritionally taxed lactating mother, adding additional 



nutrient needs. in Bangladesh, 50% of pregnant women continued 
to breastfeed through the sixth month of pregnancy (Huffman 
1980). All three--the lactating, pregnant mother with a short 
intraconceptual period, the unborn child, and the one year 
old--are at nutritional risk. 

In tropical and subtropical countries, seasonal differences 
in food availability and the incidence of certain infections 
affect maternal nutritional status with the leanest periods 
resulting in decreased milk production (Brown 1986, Huffman 
1980, Chowdhury 1987, Hassan 1985). In agricuitural societies, 
this is often just before tke harvest. The worsening of the 
mother's nutritional status, complemented with decreased infant 
suckling time during harvest (in countries where the women are 
involved in the harvest), results in decreased breastmilk 
consumption by the infants, and slower growth rates (Huffman 
1980). Seasonal fluctuations in child nutritional status have 
also been documented from various countries in Asia (Brown 1982, 
Chen 1979, Bairagi 1980, Taylor 1978, Bangladesh Burea of 
Statistics 1993), Africa (Rowland 1977, Tomkins 1986) and Latin 
America (Trowbridge 1979). 

Often women know they will produce more milk if they eat a 
"goodn diet, however, economic factors may limit their access to 
adequate quantity and quality of food (Brown 1988). Can 
supplementation (in the form of food handouts) of mothers' diets 
help increase bresstmilk outputs? Results have been mixed. In 
many cases it was not clear whether the mother actually consumed 
the food. Studies in the Gambia have shown that supplementation 
of mothers' diets resulted in increased dietary intake, weight, 
and fat, but did not result in increased milk production 

I (Endozian 1976, Prentice 1980). In a metabolic unit, protein 
supplementation (from 25-50 to 100 grams/day) of Nigerian 
mothers with energy adequate diets lead to increased milk 
production and increased infant growth, suggesting, under 
controlled conditions it is possible to increase breastmilk 
supplies (Endozian 1976). Gopalan (1958) found a 20% increase 
in milk yield when protein intake was increased from 61 
grams/day to 100 grams/day, but daily output was still only 500 
milliliterdday. Thus, the potential for improved breastmilk 
outputs is real, but the conditions in deprived environments 
continue to dictate insufficient quantities of breastmilk to 
support normal growth in the older infant. 

V. INTRODUCTION OF COMPLEMENTARY FOODS AND GROWTH 

Infant feeding practices "withinw a country, among 
different cultural or socioeconomic groups, can vary as much as 
"between" country differences (Haaga 1987). In addition, infant 
feeding practices, within a given culture are not static, being 
constantly subjected to the dynamics of change in "styles" (Van 
Esterik 1986, Conton 1985), even in the most remote villages in 
the world. . 



Baumslag (1988) summarized some feeding characteristics in 
several Asian countries. Many offer milk (condensed, powder, or 
fresh) as a first food. In addition, non-milk supplements are 
given in Thailand to 58% of infants by two to three months. In 
Pakistan, in one study, 18% of infants under one month were 
given buffalo or goat milk, weak tea, chapati soaked in ghee, 
seminola, pulse soups, wheat porridge, or khir. In Nepal a 
pablum-like rice water paste of ghee and sugar is given. In 
Bangladesh diluted rice or wheat paste, biscuits, and bananas 
are offered at six months. In Indonesia, mashed banana and rice 
are given in the first month. One third of Filipino infants 
receive supplements by two to three months. On other 
continents: in rural Peru, soups, puddings, and cereal gruels 
are given from 4-6 months (Marquis 1986). In St Kitts-Nevis, 
nearly all children have received a bottle, with evaporated milk 
or infant formula, by 6 months; cereal and porridge are added 
next. Sixty percent of children 4-6 months in Zaire are 
receiving solid corn gruels with powdered milk being offered in 
the earlier months (Gussler 1983). 

After an exhaustive review of differences in weaning 
practices and infant growth outcomes, Underwood (1982) concluded 
there is no specific time for which complementary feeding is 
universally shown to have positive short- or long-term effects, 
but most evidence suggests that complementing before 2-3 months, 
or later than 6 months has more costs than benefits for the 
underprivileged infant. The ambiguity of the findings between 3 
and 6 months is attributed to the lack of rigorous accounting 
for variable degrees of morbidity, nutritional contribution of 
unknown amounts of the food complement to total infant needs, 
influence of seasonal variables on lactational performance, and 
other independent contributing factors. Underwood (1982)  
presents examples from Pakistan, India, New Guinea, Guatemala, 
Nigeria, and Mexico where supplements were provided to children, 
from an external source, before 6 months. Only the Indian, and 
Mexican study showed significant differences (positive) in 
growth of the children; however, in the Indian study, when the 
complement was withdrawn at 6 months, the growth rate dropped. 

While the question remains of whether to introduce 
supplemental foods between 3-6 months, it is clear in most cases 
that additional foods are necessary at least by 6 months. 
However, the question arises: given the poor, unsanitary 
conditions in many countries, will the supplementation, in 
reality, be more beneficial, or more harmful, than breastfeeding 
alone? Will the supplement (often of poor nutrient quality) 
displace breastmilk, thus, actually reducing the child's 
nutritient intake and nutritional status further? Is the 
potential for contamination of the complementary food with 
harmful micro-organisms so great, especially in the tropical 
moist environments, that the morbidity from increased diarrhea 
will negate any positive effects from the additional energy, 
protein, and other nutrients. Some feel these risks out-weigh 
the risks of introducing complementary foods later, but the 
argument is still hotly debated (Anonymous, Swedish Code of 



Ethics 1977). Certainly, all these issues are a major 
consideration before videscale promotion of weaning foods is 
undertaken. 

Whitehead (1985) suggests that the concern of a reduction 
in breastmilk quantity with the introduction of supplementary 
food is greatly over-rated. The concern stems from observations 
of mothers from Western countries who breastfeed only 5-6 times 
daily (not the 12-20 times encountered among babies fed on 
demand in developing countries) and "substitute" other foods for 
a breastfeeding; thus, their milk output immediately drops by 
about 150 ml/day, the average size of a single feeding. In the 
Gambia, breastmilk intakes were reported not to decrease with 
the addition of supplementary food intake; the researchers 
hypothesize the reason is because they were still breastfeeding 
12-20 times daily (Rowland 1980). Khan (1984) studied rural 
Bangladesh children, who were either breastfeeding or 
breastfeeding with additional homemade supplements. The average 
weights of the children who were breastfed only were not 
significantly different from those who were breastfed and were 
receiving supplements. Thus the supplementation did not appear 
to be harmful, nor helpful. What is not answered is what the 
growth of the supplemented infants would have been had they not 
been given additional foods, as often the reason for 
supplementing is because the mother feels her milk is not enough 
(Brown 1988, Waterlow 1980). Possibly the supplements helped 
the infants maintain the same growth rates as those infants 
whose mothers had more adequate supplies of milk. 

In a study in a metabolic unit in India (~asricha 19731, 
where breastfeeding infants between 6 months to 2 years were fed 
a "bclky, home-typew (sanitary) diet, the mean intakes of 
breastmilk declined after supplementary food was given, 
particularly in children over 12 months. It is not known 
whether these children consumed the supplementary food before, 
or after consuming breastmilk. However, the increased intake of 
supplementary food far exceeded the reduction in energy and 
protein resulting from lowered breastmilk intake, and the 
children grew at ideal rates. Two other very important findings 
can be derived from this study: first, in this ideal setting, 
the young children were able to consume enough "bulkyw foods, 
along with breastmilk, to promote ideal weight gain (17 
grams/day, or 0.4 kg in 23 days); the second important finding, 
highlights the limitations of the realities of the home...the 
mothers in the study remarked that their children ate 
considerably larger amounts of food than a t  home, primarily 
because of their having more time to look after and feed the 
child, without the demands of other domestic duties. While they 
realized dividing the food up into several meals was beneficial 
to the child, many could not cook 4 times a day (fuel and time 
limitations); if the food were prepared only once and stored, 
the bacterial contamination would be a concern. Thus the extent 
to which these practices are feasible in the home setting is not 
known, but the mothers' response points to a yet, undiscussed, 
but very critical issue in child undernutrit ion--the 



mother/child interaction, and the dynamics of the domestic 
setting. Feeding issues are discussed in brief in a following 
sect ion. 

The composition of the supplementary food may affect the 
growth response. A study in Brazil (Victora 1984) found 
breastfeeding children who were given dry skim milk supplements 
gained more weight than breastfed children who were given beans. 
However, if not breastfed, the reverse was true, They suggested 
it may be beneficial to bottle-feed children beyond 6 months. 
Given the poor sanitation in many countries, this recommendation 
would have to be rigorously tested before implemented. In 
addition, financial barriers often limit the infant feeding 
choices. In many cultures, milk ( in various forms--condensed, 
powdered, fresh) is a desirable first food (Baumslaug 1988), but 
often not affordable; if given, it is often diluted. Infant 
formula, in some cultures, is considered a "super foodn (Van 
Esterik 1986), but the cost is prohibitive to many poor 
families. In addition, cultural principles and taboos around 
infant feeding are common (Millard 1985, Israel 1983, Rizvi 
1979), but the extent to which they are followed varies 
considerably. 

Most studies do show an increase in diarrheal rates with 
the introduction of supplementary foods (Manjrekar 1985, Chen 
19831, but there is no clear answer on whether the additional 
food helped to "close the nutrient gapn, despite the risks of 
diarrhea. K. Brown (personal communication, 1989), in some 
unpublished data from Bangladesh, found that, while 
"non-breastmilkn calories in infants were associated with 
increased diarrhea, growth was still better than for those 
children only receiving breastmilk. A temporary change in the 
frequency and consistency of bowel movements is expected with 
the introduction of a more compi;jx diet to the infant who has 
only received breastmilk. However, a common, and more 
detrimental cause of a change in bowel movements in many 
developing countries results from environmental contaminants. 
This issue is discussed in more detail in the following section. 

VI. INFECTIOUS ILLNESS AS A CAUSE OF GROWTH FAILURE 

What role does infectious illness play in the poor growth 
of infants? Some hypothesize it is a critical determinant 
(~alsh 1979, Scrimshaw 1, Martorell 1975, Rowland 1977, Black 
1984, Matta 1977). Diarrheal disease is a major cause of death 
in poor societies, but the effects on morbidity are even greater 
(Chen 1983). Investigators world-wide have found diarrheal 
incidence peaking between 6 months and 3 years with annual rates 
between 2 to 12 episodes/year, averaging 4/year (Chen 1983, Mata 
1967, Mata 1979, Rohde 1978, Rohde 1976). In the Gambia, 
diarrheiil disease was estimated to cause half the observed 
growth c'ef icit (1.2 kg) by 1 year of age, and lower respiratory 
tract infection (LRTI) one fourth  owlan and 1988). LRTI 
decreased weight gain by 14.7 gms/day of illness and diarrhea 



decreased weight gain by 14.4 gmsi'day. LRTI had a greater 
negative impact on growth per day of illness, decreasing weight 
gain by 14.7 gms/sick day compared with 14.4 gms/sick day with 
diarrhea. However, because diarrhea was present for so many 
days (15.8% of the time) the overall impact of diarrhea on 
growth was greater. 

Interestingly, the researchers found tile diarrhea in 
exclusively breastfed children had almost no impact on growth, 
while that in weaned children was four times greater (3.6 
gms/day vs 14.4 gms/day). The difference r a s  not due to less 
diarrhea--possibly the causes were different, or as Northrup 
(1988) suggests, the breastfed children sxkled frequently and 
actually consumed more nutrients. Growth velocity was wrmal, 
despite continued infection in the second year. Other research 
describes a protective effect of breastmilk, even when 
breastmilk substitutes are given. Figure 3 illustrates such a 
trend using data from Lahore, Pakistan (Hanson 1985). However, 
the 'protective effect of breastmilk suggested here does not 
appear to hold after 6 months, in many settings (Thoren 1938, 
Michaelsen 1988) (see Figure 4). 

Black (1984) found that diarrhea in Bangladesh children had 
a significant inverse relationship with short term ( 2  months) 
increments of weight, and, over the long term (one year), 
length. Children with no diarrhea grew .42 cm more each year 
than children with 12.88 prevalence of diarrhea. The impact of 
different kincis of diarrhea varied--E.coli had a significant 
negative effect on bimonthly weight gain and annual linear 
growth, and shigellosis had the strongest negative effect. 

While frequent diarrheal episodes can cause undernutrition, 
(Black 1984, Cherian 1985) undernutrition is thought to 
p~edispose the child to the risk of more frequent illness, 
including diarrhea, due to lowered resistance. Anorexia 
resulting in reduced food intake often complements the frequent 
illness and undernutrition (Kielmann 1978, Chen 1980). Thus a 
viscious cycle of infection/malnutrition is established. A 
recent study in Mexico (Sepulveda 1988) of children under age 2, 
suggests that malnourished children had 60% greater risk of 
diarrhea than normally nourished children, even after adjusting 
for SES, sanitation, 2nd demographic variables. Others have 
found only an increase in duration of diarrhea, not incidgnce 
(Black, 1984). 

In any ccse, diarrheal disease, and possibly some other 
illnesses, appear to play a major role in the extent of growth 
failure observed in young children in developing countries. 
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VII. CONTAMINATION OF WEANING FOODS AS A CAUSE OF DIARRHEA 

Some researchers believe it is better to undergo the risk 
of moderate marasmus from underfeeding than to be introduced too 
early to supplementary foods (Anonymous, Swedish Code of Ethics 
1977). Are weaning foods really the potential culprits of the 
weanlinq diarrhea, or is the increased diarrhea noted simply due 
to an inevitable process of bowel adaptation? 

Studies of the contamination of weaning foods have been 
done in the Gambia (Rowland 19781, and in Bangladesh (Black 
1982). In a longitudinal study in Bangladesh, researchers found 
that 41% of food samples fed to weaning age children contained 
E.coli (indicator of fecal contamination). Foods and milk 
prepared specially for infants were more frequently heavily 
contaminated than the family rice (Black 1982). The 
concentration of E.coli was related to the storage of cookwl 
food at high environmental temperatures, and the E.coli 
concentration was significantly related to the child's annual 
incidence of diarrhea associated with enterotoxigenic E.c~li, 
but not from other pathogens, such as rotavirus or shigella. 

Rowland (19781, in the Gambia, also found supplemental 
gruels, from start to finish, were frequently contaminated with 
potential pathogenic micro-organisms. They found both the raw 
dry ingredients and the water (especially in the rainy season) 
were contaminated. With minimal cooking, many of the organisms 
survived; the empty serving bowl was also contaminated. With 
increasing storage time, the counts of the organisms grew 
rapidly. Even hygienically prepared milk mixtures, after 8 
hours, had very high levels of micro-organisms. 

A study in Bangladesh revealed some potential dangers in 
food sanitation practices (~uldan and Zeiltin 1988). Infant 
foods had been prepared just before the feeding in only 29% of 
the in-home observations, within several hours in 58% of the 
observations, and more than 8 hours before (the previous night) 
in 14% of the cases. Oh~e~vations of other sanitary practices 
revealed that the infants' hands were cleaned before only 18% of 
he feedings--only 6% at 7-9 months to 41% at 25-27 months. 
Certainly the potential for contamination resulting in infection 
is a daily hazard in many countries. 

VIII. FEEDING, FOOD INTAKE, AND ILLNESS 

Common illness is reported to account for much af the 
energy deficits in young children. The mechanisms for growth 
failure resulting from illness are tied to appetite and food 
intake, in addition to metabolic alterations. Research in 
Bangladesh found, regardless of the etiology of diarrhea, a 30% 
decrease in food intake occurred. The researchers concluded 
common illness decreased intakes by 40 kcals/day (18% of the 



energy deficit). When healthy children became sick, intakes 
decreased by 131 kcals/day. When sick children became healthy, 
intakes increased by 139 kcals/day, thus, the deficit was often 
not made up after illness. No deleterious effect of food intake 
on the volume or duration of diarrhea was found, though the 
trends varied (Molla 1983). 

Hoyle (1980) found that the anorexia of illness was not 
overcome by intensive educational efforts--young children with 
acute diarrhea consumed 75 kcals/kg and .96 gms protein/kg, and 
those with diarrhea who received education consumed only 60.9 
kcals/kg and .7 gms protein/kg. These intakes were 
significantly lower than those of healthy controls (129.9 
kcals/kg and 1.89 gms/kg). This should come as no surprize to 
those who have cared for sickly children. Strategies to 
overcome feeding resistance or apathx in children with chronic 
and underlying, or frequent and acute infections are less than 
ideal, if non-existant. When a child is sick and growing 
poorly, a health professional often recommends a change in the 
"composition" of the food (often refused by the child), or 
simply blames the uneducated mother for her ignorance on how to 
feed her child. Little has been done to help the mother of a 
sick child overcome the real feeding resistance that frequently 
occurs, probably because it is so difficult. Interdisciplinary 
health teams treating undernourished children in the U.S. 
(using the affluent societies' terminology "failure to thrivew) 
have begun to realize the number of feeding problems associated 
with undernutrition, be they causal or a result of the sickness 
(Pollit 1975, Pollit 1976, MDPH 1989). Feeding evaluation 
tools, such as the Nursing Child Assessment Tool (Barnard 1978) 
have enabled health professionals to begin to sort out the 
etiology of infant and child feeding problems in the 
childhother dyad. Some observational data is available from 
developing countries, looking at maternal/child interactions 
around feeding. For example, in Bangladesh, Guldan and Zeitlin 
(1988) found termination of the feeding by the mother (vs by the 
infant) was associated with more severe malnutrition. It is 
clear, the dynamics of the feeding are as crucial as the 
composition of the feeding, and both the infant, and the 
caretaker play a major role, yet the problem is rarely dealt 
with. 

in the area of feeding problems, but aside from illness, 
are issues of developmental delays and the effects on the 
feeding environment. It has been observed that if additional 
foods are not given at certain critical cges of development in 
the first year of life, fezding problems can develop. Research 
in affluent countries on children with wfailure-to-thrivew or 
other feeding problems, suggests that, even in the healthy 
child, if the introduction of solids is delayed beyond 
approximately 8 months, he is often resistant, remaining 
addicted to liquids, and immature in oral and hand-motor feeding 
skills CCronk 1982). This can be an important issue from the 



issue from the second year, and on into the preschool years when 
the child's ability to secure food for himself may determine his 
share of the family pot. 

Caloric deficits can also lead to decreased activity of the 
child, as he conserves energy for maintenance. This can hamper 
his mental development in addition to causing feeding 
indifference. Decreased activity is the first adaptation that 
occurs with an inadequate caloric intake, yet this compromise is 
rarely quantified due to extreme technical difficulties. 

IX. MATERNAL EDUCATION AND CHILD HEALTH 

In recent years, much has been written about the 
differences in child care practices and health outcomes observed 
in mothers of varying education levels. Maternal education has 
been shown to be related to gestational month at term (Choudhury 
19841, hygiene practices (Guldan 1988) and illness rates (Becker 
79861, mortality (Hobcroft 19841, and feeding practices (Guldan 
19881, especially the intake of animal protein (Becker 1986). 
The education of other household members has also been 
correlated to child health. For example, in Bangladesh, Becker 
(1986) found that children of richer or better educated parents 
were more likely to consume an greater variety and quantity of 
food (especially animal products), were less likely to be ill, 
and had better growth. 

There is often a strong association with education and 
wealth, and the contributions of each to the child's health are 
not always teased out, with some claiming wealth is the pimary 
determintant. But education appears to act independently of 
wealth. Behrman (1984) feels the strong emphasis the World Bank 
places on income and health may be over-rated, suggesting more 
emphasis should be given to education. Research in Sri Lanka 
also supports this iinding; Edirisingh (1986) found, whereas 
even in the highest expenditure class, all adult members 
consumed over 100% of their energy requirement, preschoolers 
took only 80% of their recommended intake. He suggests child 
malnutrition may not be solved by income alone, but by a 
comkined effort involving non-income related factors. Bairagi 
(19i0) found that a higher income was a relatively greater 
benefit to children of literate mothers than illiterate mothers 
'in improving the child's nutritional status. 

In some cases formal education actually may lead to 
practices detrimental to child health, such as the mother 
working outside the home, or adapting modern feeding behaviors, 
such as bottle feeding (of diluted, unsanitary milk mixtures). 
Edirisingh (1986)  concluded that nutrition specific information 
was missing with the more educated mothers--these women did not 
possess different or better knowledge of foods for the child. 
Others reinforce that primarily women's access to material 



resources--and to some extent their lack of knowledge about 
feeding of children during weaning--restrict their opportunities 
to ensure their children are getting adequate nutrition (Wandel 
1988). 

Can education programs alter nutrition practices? The 
results are mixed, however, often the intervention itself is 
poorly or inappropriately conducted (Henry 1986). Some claim 
income limits the ability of many poor families to put nutrition 
education into practice. For example, Hira (1988) Zound no 
effect of a nutrition education program on changes in food 
practices in India, except in the higher income classes, due to 
income constraints. Pinto (1985) found no significant 
differences in nutritional practices with pregnant Indian women, 
and during weaning, except for the use of green vegetables, 
though the women had an increased knowledge. The researchers 
concluded that poverty was the main reason families couldn't put 
the education into practice. Indeed, especially with adult 
diets, the cost of the additional food can be considerable to 
the low income family. However, income should be less of a 
barrier to implementation of carefully designed nutrition 
messages for young children, than for adults, as the quantities 
of food needed are much less. Other factors, such as feeding 
problems, time required to prepare food for and to feed an 
unskilled toddler, and morbidity with resulting anorexia--in 
addition to limited maternal knowledge--are probably much 
greater barriers in this age. Pregnancy, although out of the 
focus of this discussion, is a special case for nutrition 
education, surrounded often by numerous food taboos. 

Unfortunately nutrition education has gotten a bad rap, 
some deserved, and some not (Henry 1986, Gibson 1986). 
Unrealistic, unachievable goals are often set, and the education 
programs frequently leave much to be desired, in terms of 
cultural awareness, sensitivity to the financial and time costs' 
of each message. As Rohde (1988) states, "Nutrition is, 
frankly, a boreu, requiring continuous action on a daily basis, 
but producing little visible "proof" of success. The education 
is often delivered in a non-motivating lecture format, and 
demands additional daily costs of both time and money of the 
recipient. Often the messages are not compatible with food 
taboos, especially with pregnancy, and to a lesser extent with 
lactation and infant feeding (Rizvi 1979, Rao 1985). No wonder 
so many programs are doomed to fail. 

More creative programs, using social marketing techniques, 
offer er zouraging findings about the potential for nutrition 
education to change infant/child feeding practices, and 
ultimately result in improved growth \ :' the children (Griffiths 
1986, Gwatkin 1980). Findings from the Indonesia nutrition 
education progam suggest that children whose mothers received 
only nutrition education grew better than those who did not 
receive education (Griffiths 1984). In Bangladesh, Stanton 
(1987) and Clemens (1987) suggest diarrhea can effectively be 
decreased if educational efforts focus only on a few empirically 



observed behaviors, avoiding generic eomn~unication based on 
general principals (Northrup 1989). The same applies for 
nutrition education programs. 

X. SUMMARY AND CONCLUSIONS 

The weanling dilemma described a decade ago (Rowland 1978) 
remains a dilemma, despite a larger repertoire of studies and 
interventions. If the dilemma were straightforward, it might be 
solved by a single magic bullet, as other potential child 
survival efforts directed at problems less interwoven into the 
complex social, economic and environmental web of society. The 
long term solution, no doubt, lies in gradual improve men.,^ in 
economic and social equalities, but some important conclusions 
for the short term can be drawn to guide future planning efforts 
in reducing the weaning dilemma: 

o Growth faltering trends are similiar in most 
developing countries, despite very different Ceeding 
practices, with growth deviating from international 
standards by age 3-4 months. 

o Introduction of weaning foods before 3 months or after 
6 months is likely to be more harmful than beneficial. 
Between 3-6 months, the benefits are uncertain. 

o The ideal duration of breastfeeding for child health 
is not clear, and cannot be considered out of the 
cultural context. 

o The type of crnplementary food offered may affect 
growth rates, with high quality protein supplements 
being m0i.e beneficial, however, the af fordabil ity and 
the sanitation are major concerns. This has yet to be 
shown outside the clinical setting. 

o Morbidity accounts for a large degree of the energy 
deficits of young children in developing countries. 

o Innovative social marketing methods hold promising for 
nutrition education. 



Ahn, CH, WC MacLean. Growth of exclusively breast-fed infant. 
Am J Clin Nutr 33:183-92, 1980. 

Anonymous. A Swedish code of ethics for marketing of infant 
foods. Acta Paediatr Scand 66:129-32, 1977. 

Eailey, KV. Quantity and composition of breastmilk in come New 
Guinean populations. J Trop Pediatr 11:35-49, 1965. 

Bairagi, R. Is income the only constraint on child nutrition in 
rural Bangladesh? Bull WHO 58:767-72, 1980. 

Bangladesh Bureau of Statistics. Report of the Child Nutrition 
Status Module: Bangladesh Household Expenditure Survey, 1985-86. 
Government of the People's Republic of Bangladesh, Zhaka, 
Bangladesh. January, 1987. 

Barnard, K. The Nursing Child Assessment Feeding Scales (NCAFS). 
University of Washington, School of Nursing, WA. 1978. 

Bassir,'O. Nutritional studies on breast milk of Nigerian women. 
Trans R Soc Trop Med Hyg 53:259-59, 1959. 

Baumslag, N. Overview: Infant Feeding Practices--Asia/Near East, 
Selected Countries. Report to Asia/Near East Bureau USAIr 
January 1988. 

Becker, S, RE Black, KH Brown, S Mahar. Relations between 
socio-economic status and morbidity, food intake and growth in 
young children in two villages in Bangladesh. Ecol Food and Nutr 
18:251-264, 1986. 

Behrman, JR, BL Wolfe. More evidence on nutrition demand: Income 
seems overrated and women's schooling underemphasized. Jour of 
Developmental Economics 14:105-128, 1984. 

Bhuiya, A, S Zimicki, S D'Souza. Socioeconomic Differentials in 
Child Nutrition and Morbidity in Rural Area of Bangladesh. Jour 
of Trop Ped 32:17-23, 1986. 

Black, ilE, KH Brown, S Becker, ARMA Alim, MH Merson. 
Contamination of weaning foods and tranmission of 
enterotoxigenic Escherichia cli diarrhoea in children in rural 
Bangladesh. Transactions of Royal Sociaty of Trop Med and 
Hygiene, 76(2):259-264, 1982. 

Black, RE, KH Brown, S Becker. Effects of diarrhea associated 
with specific enteropathogens on the growth of children in rural 
Bangladesh. Pediatrics 73(6):793-805, 1984. 



Black, RE, KH Brown, S Becker. Malnutriton is a determining 
factor in diarrheal duration, but not incidence, among young 
children in a longitudinal study in rural Bangladesh. Amer J 
Clin Nutr 39:87-94, 1984. 

Briend, A, B Wojtyniak, MGM Rowland. Breastfeeding, nutritional 
state and child survival in rural Bangladesh. Br Med J 
296:879-82, 1988. Brown, KH, RE Black, S Becker, S Nahar, J 
Sawyer. Consumption of foods and nutrients by weanlings in rural 
Bangladesh. Amer J Clin Nutr 36:878-889, 1982. 

Brown, KH, RE Black, S Becker, S Nahar, J Sawyer. Consumption of 
food and nutrients by weanlings in rural Bangladesh. Amer J Clin 
Nutr 36:878-889, 1982. 

Brown, KH, RE Black, S Becker, A Hoque. Patterns of physical 
growth in a longitudinal study of young children in rural 
Bangladesh. Amer J Clin Nutr 36:294-302, 1982. 

Brown, KH, RE Black, S Becker. Seasonal changes in nutritional 
status and the prevalence of malnutrition in a longitudinal study 
of young children in rural Bangladesh. Amer J Clin Nutr 
36:303-13, 1982. 

Brown, KH, NA Akhtar, AD Robertson, MG Ahmed. Lactational 
Capacity of Marginally Nourished Mothers; Relationships Between 
Maternal Nutritional Status and Quantity and Proximate 
Composition of Milk. Pediatrics 78(5):309-19, 1986. 

Brown, .KH, AD Robertson, NA Akhtar. Lactational Capacity of 
Marginally Nourished Mothers: Infants' Milk Nutrient Consumption 
and Patterns of Growth. Pediatrics 78(5):920-27, 1986. 

Brown, L, A Ahmad, M Zeitlin, S Ahmed. BRACts Nutrition Education 
Intervention: Message Development Through Behavioral Trial. 
Final report submitted to U.S. Agency for International 
Development, April 1988. 

Chaudhury, RH. Determinants of dietary intake and dietary 
adequacy for pre-school children in Bangladesh. Food and Nutr 
Bull 6(4):24-33, 1984. 

Chen, LC, NS Scrimshaw, eds. Diarrhea and Malnutrition: 
Interactions, Mechanisms, and Interventions. Plenum press, New 
York, 318pp, 1983. 

Chen, LC, AKMA Chowdhury, SA Huffman. Anthropometric assessment 
of energy-protein malnutrition and subsequent risk of mortality 
among preschool aged children. Am J Clin Nutr 33:1836-45, 1980. 

Cherian, A, MB Duggan, E Sterken. The epidemiology of 
malnutrition in young children in Zaria Nigeria. Ecol Food and 
Nutr 16:l-12, 1985. 



Chcwdhury, AKMA. Changes in Maternal Nutritional Status in a 
Chronically Malnourished Population in Rural Bangladesh. Ecol 
Food and Nutr 19:201-211, 1987. 

Chowdhury, AKMA. Education and Infant Survival in Rural 
Bangladesh. Health Policy and Education 2:369-374, 1982. 

Clemens, J, B Stanton. An Educational Intervention for Altering 
water-Sanitation Behaviors to Reduce Childhood Diarrhea in Urban 
Bangladesh: I. Application of the Case-Control Method for 
Development of an Intervention. Amer Jour Epi 125(2):284-291, 
1987. 

Conton, L. Sccial, economic and ecological parameters of infant 
feeding in Usino, Papua New Guinea. Ecol Food and Nutr 16:39-54, 
1985. 

Cronk, CE, RB Howard. "Growth and Nutrition" in Nutrition in 
Clinical Care, RB Howard and NH Herbold, eds, McGraw Hill Book 
Co, NY, 1982 

Edirisinghe, N, N Hettiaratchi. Child nutrition and its 
determinants, including government transfers and intra-familial 
food allocations: evidence from the Kandy District, Sri Lanka. 
International Food Policy Research Institute, Washington DC, June 
1986. 

Edozien, JC, MAR Khan, CI Waslien. Human Protein Deficiency: 
Results of a Nigerian Village Study. J Nutr 106:312-328, 1976. 

Evans, TJ. Growth and milk intake of normal infants. Arch Dis 
Childh 53:749051, 1978. 

Gibson, N. Putting men back in the picture. Sexism in nutrition 
and extension programs. Food and Nutr 12(2):48-51, 1986. 

Gopalan, C. Effect of protein supplementation on some so-called 
"galactogoguesn on lactation of poor Indian women. Ind J Med Res 
46, 317-324, 1958. 

Graham, GG, HM Creed, WC MacLean, CH Kallman, J Rabold, ED 
Mellits. Determinants of growth among poor children: nutrient 
intake--achieved growth relationships. Amer J Clin Nutr 
34: 539-554, 1981. 

Griffiths, M, RK Manoff, TM Cooke, MF Zeitlin. Volume I: 
Concept Testing: Nutrition Communication and Behavioral Change 
Component, Indonesian Nutrition Development Program. Report by 
Manoff International, Inc. to Department of Health, Republic of 
Indonesia, June 1984. 



Griffiths, M. Nutrition Education's Promise: Can it be kept? 
(The Example of the Indonesian Nutrition Improvement Program) in 
Using Communication to Solve Nutrition Problems: A Compendium. 
C. Hollis, ed. An International Nutrition Communication Service 
(INCS) Publication, June 1986. 

Guldan, GS. Maternal Education and Child Caretaking Practices in 
Rural Bangladesh: Part 1 ,  Child Feeding Practices; Part 2, Food 
and Personal Hygiene. Doctoral Thesis presented to the School of 
Nutrition, Tufts University, April 1988. 

Gussler, JD, N Mock. A comparative description of infant feeding 
practices in Zaire, the Philippines, and St. Kitts-Nevis. Ecol 
Food and Nutr 13:75-85, 1983. 

Gwatkin, DR, JR Wilcox, JD Wray. Can health and nutrition 
interventions make a difference? WHO Monograph 13, February 
1980. 

Khan, MU. Breastfeeding, growth and diarrhoea in Bangladesh 
Children. Human Nutr: Clin Nutr 38C:113-19, 1984. 

Haaga, JG. The choice of supplement for Malaysian infants, 
1950-1977. Ecol Food and Nutr 19:297-305, 1987. 

Hanson, LR et al. Antiviral and aniibacterial factors in human 
milk. Paper presented at Conference "Biology of Human Milk", 
Athens, 1986. 

Hassan, N, N Hud~, K Ahmad. Seasonal patterns of food intake in 
rural Bangladesh: its impact on nutritional status. Ecol Food 
and Nutri 17:175-186, 1985. 

Henry, RJ, ES Cooper. Failure of a supplementary feeding 
programme to improve the health of young children. Ecol Food and 
Nutr 18:287-295, 1986. 

Hira, CK, V Murgai, V Pathak. Nutritional intake of lactating 
Punjabi women. Ecol Food and Nutr 21:159-166, 1988. 

Hobcraft, JN, JW McDonald, SO Rutstein, Socio-economic Factors 
in Infant and Child Mortality: A Cross-National Comparison. 
Population Studies 38:193-223, 1984. 

Hoyle, B, M Yunus, LC Chen. Breast-feeding and food intake among 
children with acute diarrheal disease. Am J Clin Nutr 
33(10):2365-71, 1980. 

Huffman, SL, AKMA Chawdhury, J Chakraborty, NK Simpson. 
Breast-feeding patterns in rural Bangladesh. Amer J Clin Nutr 
33:144-154, 1980. 



Jsrael, R, JN Tighe, eds. Maternal and Infant Nutrition Reviews, 
Lqangladesh--A Guide to the Literature. International Nutrition 
communication Service (INCS) Publication, Education Development 
Center, Inc., Newton MA, 1983. 

Jelliffe, DB, EFP Jelliffe. The volume and composition of human 
milk in poorly nourished communities. Am J Clin Nutr 31:492-515, 
1978. 

Jelliffe, DB, EFP Jelliffe . Early infant nutrition: breastfeeding. 
Winick, M, ed. Nutrition: Pre- and Postnatal Development. New 
York: Plenum, p229-59, 1979. 

Kielmann, AA, C McCord. Weight-for-age as an index of risk of 
death inchildren. Lancet 1 : 1247-50, 1978. 

Khan, M. Infant feeding practices in rural Meheran, Comilla, 
Bangladesh. Amer J Clin Nutr 33:2356-2364, 1980. 

Manjrekar, C, MP Vishalakshi, NJA Begum, GN Padma. Breast 
feeding ability of undernourished mothers and physical 
development of their infants during 0-1 year. Indian Pediatrics, 
22:801-808, 1985. 

Martorell, R, J-P Habicht, C Yarbrough, A Lechtig, RE Klein, KA 
Western. Acute morbidity and physical growth in rural Guatemalan 
children. Am J Dis Child 129:1296-301, 1975. 

Marquis, GS, KM Kolasa. Noodles, rice, and other non locally 
produced foods in the weaning age child's diet, Pacobamba, Peru. 
Ecol Food and ANutr 18:319-329, 1986. 

Mata, LJ, JJ Urrutia, JE Gordon. Diarrhoea1 disease in a cohort 
of Guatemalan village children observed from birth to age 2 
years. Trop Geogr Med 19:247-257, 1967. 

Mata, LJ. The Children Of Santa  aria Cauque: A Prospective 
Field Study of Health and Growth. M.I.T. Press, Cambridge, 
Massachusetts, 1978. 

Mata, LJ, M Behar. Malnutrition and infection in a typical rural 
Guatemalan village: lessons for planning of preventive measures. 
Ecol Food Nutr 4:41-47, 1975. 

Michaelsen, KF. Value of Prolonged ~reastfeeding. Letters to 
the Editor. Lancet p788-789, October 1988. 

Millard, AV, MA Graham. principles that guide weaning in rural 
Mexico. Ecol Food and Nutr 16:171-188, 1985. 

Molla, AM, A Molla, SA Sarker, MM Rahaman. Food intake during and 
after recovery from diarrhea in children. In Chen, LC, N, 
Scrimshaw, eds. Diarrhea and Malnutrition: Interactions, 
Mechanisms, and Interventions. Plenum press, New York, 318pp, 
1983. 



Mosley, WH. The Demographic Impact of Child Survival Programs: 
Implications for Policy and Program strategy. Paper presented at 
the international symposium on "New avenues in health care 
organization: from research to action: Sponsored by the center 
for Public Health Research, Ministry of Health of Mexico, July, 
1986. 

Northrup, R, W Amt, eds. Technical Literature Update--a monthly 
report of current literature on diarrheal diseases and related 
health issues. The Pritech Project, Arlington, Virginia, 
III(10), November 1988. 

Pasricha, S. Possible calorie intake in young children fed 
cereal based diets. The Ind J Nutr Dietet 10:282, 1973. 

Pinto, A, P Scheer, S Tuqua, GJ Ebrahim, R Abel, DS Mukherjee. 
Does Health Intervention Ameliorate the Effects of Poverty Related 
Diseases? I1 The Role of Female Literacy. Jour of Trop Ped 
31:257-262, 1985. 

Pollitt, E, A Eichler. Behavioral disturbances among failue to 
thrive children. Am J Dis Child 130:24-29, 1976. 

~ollitt, E. Failure to thrive: Socioeconomic, dietary intake, 
and mother-child interaction data. Fed Proc 34:1593-1597, 1975. 

Prentice, AM, RG Whitehead, SB Roberts, et al. Dietary 
supplementation of Gambian nursing mothers and lactational 
performance. Lancet 2:886-888, 1980. 

Rand, WM, R Uauy, NS Scrimshaw. Protein-Energy-Requirement 
Studies in Developing Countries: Results of International 
Research. United Nations University, Food and Nutrition 
Bulletin, Supplement 10, 1984. 

Rao, M. Food beliefs of rural women during the reproductive 
years in Dharwad, India. Ecol Food and Nutr 16:93-103, 1985. 

Rao, KS, MC Swaminathan, S Swarup, VN Patwardhan. Protein 
malnutrition in South India. Bull WHO 20:603-39, 1959. 

Rizvi, N. Rural and urban food behavior in Bangladesh: an 
anthropological perspective to the problem of malnutrition. 
Doctoral Dissertation, University of California, Los Angeles, 
1979. 

Rohde, JE. Preparing for the next round: Convalescent care 
after acute infection. Am J Clin Nutr 31:2258, 1978. 

Rohde, JE, RE Northrup. Taking science where the diarrhea is--in 
acute diarrhea in childhood. CIBA Foundation Symposium 42. 
Elsevier/Excerpta Medica, Amsterdam, 1976. 



Rohde, JE, RS Northrup. Feeding, feedback and sustenance of 
primary health care. Indian Journal Pediatrics 
55(suppl):S110-S123, 1988. 

Rowland, MGM, SGJ Rowland, TJ Cole. Impact of infection on the 
growth of children from 0 to 2 years in an urban West African 
community. Amer J Clin Nutr 47:134-138, 1988. 

Rowland, MGM, RAE Barrell, RG Whitehead. Bacterial contamination 
in traditional Gambian weaning foods. Lancet pp136-38, 1978. 

Rowland MGM, TJ Cole, RG Whitehead. A quanikitative study into 
the role of infection in determining nutritional status in 
Gambian village children. Br J Nutr 37:441-50, 1977. 

Scrimshaw, NS. Shattuck Lecture--Strengths and Weaknesses of the 
Committee Approach: An analysis of past and present recommended 
dietary allowances for protein in health and disease. New Engl 
Jour Med 294:136-142 & 198-203, 1976. 

Scrimshaw, NS, CE Taylor, JE Gordon. Interactions of nutrition 
and infections. Geneva, WH0:WHO Monograph no 57, 1968. 

Sepulveda, J, W Willett, A Munoz. Malnutrition and nutrition: A 
longitudinal study among urban Mexican children. Amer J Epl 
127(2):365-376, 1988. 

Stanton, B, J Clemens. An Educational for Altering 
Water-Sanitation Behaviors to Reduce Childhood Diarrhea in Urban 
Bangladesh: 11. A Randomized Trial to Assess the Impact of the 
Intervention on Hygienic Behaviors and Rates of Diarrhea. Amer 
Jour Epi 125(2) 1987. 

Taylor, CE, AA Kielmann, C DeSweemer, et al. The Narangwal 
experiment on interactions of nutrition and infections. I. 
Project design and effects upon growth. Ind J Med Res 
68(suppl):68:1-20, 1978. 

Thoren, A, G Stintzing. Value of Prolonged Breastfeeding. 
Letters to the Editor. Lancet p788, October 1988. 

Tomkins, AM, RJ Hayes, DT Dunn, H Pickering. Socio-economic 
factors essociated with child growth in two seasons in an urban 
Gambian Community. Ecol Food and Nutr 18:107-116, 1986. 

Trowbridge, FL, LH Newton. Seasonal changes in malnutrition and 
diarrheal disease among preschool children in El Salvador. Am J 
Trop Med Hyg 28:l-41, 1979. 

Underwood, B. Weaning practices in deprived environments: The 
weaning dilemma. Pediatrics Suppl 75(1):194-198, 1985. 

Underwood, BA, Y Hofvander. Appropriate timing for complementary 
feeding of the breast-fed infant: a review. Acta Paediatrica 
Scand Supplement 294, 1982. 



UNICEF. State of the World's Children 1988. Oxford University 
Press, 1988. 

Van Esterik, P, T Elliott. Infant Feeding Style in Urban Kenya. 
~ c o l  Food and Nutr 18:183-95, 1986. 

Victora, CG, JP Vaughan, J C  Martines, LB Barcelos. Is prolonged 
breast-feeding associated with malnutrition? Am J Clin Nutr 
39:307-14, 1984. 

Wallgren, A. Breast milk consumption of healthy full-term 
infants. Acta Paediatr 32:778-90, 1944-45. 

Wandel, M. G Holmkoe-Ottesen. Women as nutrition mediators: A 
case study fro Sri tanka. Ecol Food and Nutr 21:117-130, 1988. 

Walsh, JA,  KS Warren. Selective primary health care: an interim 
strategy for disease control in developing countries. N Engl J 
Med 301:967-74, 1979. 

Waterlow, JC, IHE Rutishauser. Malnutrition in man. In: 
Cravioto J, L Hambraeus, B Vahlquist, eds. Early Malnutrition 
and Mental Development. Swedish Nutrition Symposia No XII, 
Stockholm: Alinqvist and Wiksell: 13-26, 1974. 

Waterlow, JC, AM Thomson. Observations on the Adequacy of 
Breast-Feeding. Lancet :.p238-242, August 1979. 

Waterlow, JC, A Ashworth. Faltering in Infant Growth in 
Less-.Developed Countries. Lancet pp1176-1178, November 1980. 

Whitehead, RG, AA Paul, MGM Rowland. Lactation in Cambridge and 
in the Gambia. In: Wharton BA, ed. Topics in paediatrics 2. 
Nutrition in childhood. Tubridge Wells: Pitman Medical, 
1980:22-33. 

Whitehead, RG. The Hcman Weaning Process. pediatrics Suppl 
75(1):189-93, 1985. 

World Health Organizatian. Measuring Change In Nutrirional 
Status: Guidelines for assessing the nutritional impact of 
supplementary feeding programmes for vulnerable groups. WHO, 
Geneva, 1983. 

World Health Organization. Energy and protein ~equirements. 
Technical Report Series 724, 1985. 



APPENDIX 

"Cross-Sectional Survey of Pusthi Jibon 
(Nutrition for Life)" 

By A z m t  Ahmad and Suaib Ahmed 
BRAC 

June 1989 



Cross - Sect iona l  Survey o f  Pusth i  J ibon ( N u t r i t i t n  1  i f e )  

By Dr. Aemat Ahmad and Hr. Suaib Ahned, BRAC, June 1989. 
I r l t rndi tc t !  on: --.------------ 

During t h e  pe r i od  from September 1986 t o  December 19U7 w e  
undertool: 3 p r o j e c t  i n  Zh i t ka  t o  prov ide n u t r i t i o n  messages t o  thf 
people, The cb jec t i ves  o f  t he  p r o j e c t  were t o  increase t h e  I:noiril~,;dtie 
on nutrition ard t o  cause a p o s i t i v e  a t t i  t u d i n a l  and b e h a v i ~ u r ~ i t l  
change of  t h e  people. 

l h ~ r i ~ i g  a two week per iod  i n  March 19138 we cond~~ctc-d a rr-05s- 
sect i i rna? survey a t  Zh i t ka  t o  ascer ta in  how f a r  t h e  itbtlve crbjzct ivac 
were i u l f  i l l ed .  The f o l l o w i n g  i s  a  shor t  summary o f  t h e  sL:r.vey. 

PI dc ta i  l e d  ques t iond i re  seeking t o  eva luate  t he  KA13 il:nowl edge, 
a t t i t u d e  and tehav iour )  changes was constructed. Two f e m & S e  research 
worl.:ers worl;ing i n  another BRAC f i e l d  reszarch s i t e  were h i r e d  f a r  two 
~ e c k s  t o  conduct t h e  study. They in terv iewed women bo th  i n  
i n t e r ven t i on  and i n  c o n t r o l  s i t es .  A s  a  word o f  cautlcrn pre s t i o ~ l d  
no te  t t la t  i n t e r v i ew ing  i s  n o t  a sure way t o  determine the t~eh~~v iuu t -a1  
Chi i i lg~ ,  

B e f a r e  t h e  in ta -ven t ion ,  our data, suggested t h s t  mothsrs i n  
qertcral were w i l l i n g  t o  and o f t e n  d i d  feed t h e i r  c h i l d r e n  f oozi.; othet- 
t!1e17 the breast m i l l :  a s  e a r l y  as 6-7 months o f  age. t-lo&.tcvc.r-, ths  
r:;t'iri tior,crl i c n t e n t s  were poor and the  quan t i t y  oi  iocra ria:; 
ins i r f  f ~ c i c c t  t o  support t h e  growth o& t h e  i n f a n t s .  There were c-o~:ic. 
i n h i b i t i n g  i a c t o r s  prevent ing t h e  e a r l y  i n t r o d u c t i o n  o f  wedi ing f o ~ d .  
These i a c t o r s  were, t h e  f ea r  t h a t  food can make t h e  c h i l d  s i c k ,  paor 
1:-rtowltldyc about c o r r e c t  n u t r i t i o n a l  content  o f  supplementary food, 
b c l i d  t h a t  a d u l t  +ood are inappropr ia te  f o r  the  chi ldrerr ,  2nd poverty - 
r i . tu l t l r ig  i n  insufficient quan t i t y  and q u a l i t y  o f  food i w a ; l L i b l c  f i ; ~  
t h e  ch i l d .  

I n  c leue lop in~  the  n u t r i t i o n  messages on suppletnentar-y fi.eding 
thssa were taken i n t o  considerat ion.  The messagcs r m p h a s i s r d  
incrca.;ing t h e  frequency o f  feeding as wel l  as the anrour~t c i f  food (or  
n t r t i  iw .r ts ) .  yi\.erb i n  each feed. Mothers wzre encour iqx l  tc add energy 
~~~ppl i . t i ter,L+ such as o i l  and molasses t o  the i f i f a n t s  f0Cid. Er~ergy 
z r r r ~ ~ h c d  cerei11 food such as "chop chop" and rmre cornplste f ~ c d  1  i l::c 
"F1;-;hctw t<hat.rw w e r e  introduced. Mothers w e r e  a l so  asked t:u feed t h e i r  
i n f a n t s  sez~sonal f r u i t s  and vegetables. 

In the cross-sect ional  survey, i t  was found t h a t  rnclre than YO% of 
ttm rr~others i n  t he  i n t e r v e n t i a n  s i t e  .Cincluding vo lunteer  matharcj IWI) 
and ~ 0 1 f i R i ~ l l i i  t v ~ n l t t t c r s  (CM) 1 thought t h a t  t h e  c h i  1  drerr under 13 rnorittiz 
of age shzuld be given weaning food as opposed t o  62% o f  t h d  mothers 
i n  the  ccn t ro l  s i t e  (Table 1 ) .  They a l s a  e~nphasised t h a t  o i l  and 
fruit.; zhould be given t o  babies (Table: 2 ,  Table: 4 ) .  I n  t t c i !  
i n t e ~ - ~ , e n t  1 LA\ ~ ; j  LLI more than ~ C I %  ot: t he  mothers (i nc lud i  r ~ g  'Jf% a r d  C:l"ls) 
~ 1 ~ ~ i : i i c . d  t l l d L  thcsj i ' i d  t h e i r  babies  sore than 3 trnres a clay a5 uppt~erd 
t c r  c , 7 %  o+ the n r o t t ~ ~ r c ;  i n  the con t ro l  s l t c  (Table: 5 ) .  I n  t he  
i rtl t z r - ; ~ ~ ? ! : ~  (311 L J  tc mc3trhcre stressed the! s l m i  1  ; 4 r 1  .Ly uf f cedi L h c l  r- 



c h i l d  to f eed inq  ch icks .  T h i s  i s  p rob i ib ly  due t o  t h e  mes5hge" j u s t  as 
t h e  baby ch icken pecks a l l  day on tood, so  shcu ld  your baby be g i ven  
food (smal l  amounts and f r n q u e r ~ t l y ) " .  Chicl:ens, we s h o ~ ~ l d  n o t e  are a 
valued possession f o r  women i n  t h e  B a n ~ l a d e s h  r u r a l  households. 

A s  rega rd ing  t h e  p r e p a r a t i o n  o f  s p e c i a l  weaning foods, o n e - t h i r d  
o f  t h e  women i n  t h e  i n t e r v e n t i o n  s i t e  c o u l d  remember t h e  c o r r e c t  
i n g r e d i e n t s  o f  "chop chop" rece ipe ,  w h i l e  about 23% o f  t h e  mothers 
cowld r e c a l l  c o r r e c t l y  t h e  i tems i n  "mishaw khaw" rece ipe .  

There were ve ry  l i t t l e  d i f f e r e n c e  between t h e  i n t e r v e n t i o n  and 
t h e  c o n t r o l  s i t e  on t h e  ques t ion  whether any f o o d  should be g i ven  t o  a 
s i c k  c h i l d .  M d s t  o f  t h e  mothers (97% i n  b o t h  s i t e s )  c la imed t h a t  t h e y  
washed hands and u t e n s i l s  w i t h  ~ a t e r  b e f o r e  cook ing  and feed ing  t h e  
baby. Almost a l l  o f  t h e  women i n  t h e  t r a i l  and c o n t r o l  s i t e  s t a t e d  
t h a t  they  used tubewe l l  waxer f o r  cook ing and washing. 

Concl u s i  on: ---------- 
The r e s u l t s  o f  t h e  survey show t h a t  t h e  mothers i n  t h e  

i n t e r v e n t i o n  area had an inc reased awareness about t h e  n e c e s s i t y  o f  
e a r l y  i n t r o d u c t i o n  o f  weaning foods. N s o  most mothers i n  t h e  
i n t e r v e n t i o n  area (more than i n  t h e  c o n t r o l  a rea)  c la imed g i v i n g  t h e i r  
bab ies  f requent  feeds. 

Another p o i n t  t o  emphasize i s  t h a t ,  t h e  m a j o r i t y  o f  t h e  mothers 
i n  t h e  i n t e r v e n t i o n  s i t e  ( rough ly  213) c o u l d n ' t  c o r r e c t l y  r e c o l l e c t  
t h e  r e c e i p e  o f  t h e  two weaning foods which we i n t roduced  t o  them as 
n u t r - i t i o u s  and cheap. T h i s  means, the  m a j o r i t y  o f  t h e  mothers who 
were s i v i n g  weaning foods wer'e f a i l i n g  t o  g i v e  a d ~ q u a t e  n u t r i t i o n  t o  
ttieir- b a i s i s s .  T h i s  f a c t  doesn ' t  suggest t h e  f a i l u r e  o f  our 
i n t e r v e n t i o n .  The p o s i t i v e  t h i n g  i s  t h a t ,  r o u g h l y  one - th i rd  o f  t h e  
women d i d  know t h e  c o r r e c t  receipes,  - a s i t u a t i o n  much b e t t e r  t han  i n  
contr. ~l areas where h a r d l y  anyone knew how t o  make cheap and 
n u t r i t i m s  weaning food. We can hope t h a t  t h e  s i t u a t i o n  would be made 
b e t t e r  t y  t h e  " s p i l l  over '  e f f e c t  - i f  one women has t h e  c o r r e c t  
i::nowledge f o r  p repa r ing  t k P ?  weaning food and p r a c t i s e  i t  i n  r e a l i t y ,  
o the r  wamen can l e a r n  throi ,gh observat ion.  The p r e p a r a t i o n  o f  t h e  
food  ano t h e  proper  f eed ing  method shou ld  be  demonstrated adequately.  
I n  t h i s  con tex t  t h e  r o l e  o f  t h e  vo lun tee r  mothers need t o  be s t ressed.  

Another f a c t  needs mention in^. No m a t t e r  how n u t r i t i o u s ,  t a s t y  
and a p p r o p r i a t e  a weaning food i s ,  i n  r e a l i t y  t h e  c h i l d  may r e f u s e  t o  
e a t  ~ t .  There fo re  mere p r e p a r a t i o n  o f  s p e c i a l  f ood  i s  n o t  s u f f i c i e n t  
un less  the techn ique of  f eed ing  t h e  c h i l d  is a l s o  taught .  Weaning 
food p r e p a r a t i o n  and t h e  method o f  f e e d i n g  .are i n te rw ined .  



Table - I 

Table - 3 

I 
1 : WHETHER FRUIT OR FRUIT JUICE GIVEN TO THE BABY I 



T a b l e  - 4 __-__--__-_------------------------------------------------------- 
1 I I I 0 WHETHER O I L  I S  GOOD OR BAD FOR THE bfWY I 

; Group 
I I I I I 

I Good Bad N. S. 
;--------------- 
; I n t e r v e n t i o n  1 15 (100%) I 0 (0.0%) I 

I 0 (0.0%) ; 
I Vm I I I I 

1 I I 

: I n t e r v e n t i o n  1 48 (97.96%) I 1 (2.04%) I 0 (0.0%) ; 
I Cm I I I I 

I I 

I I I 

; I n t e r v e n t i o n  1 4 (4.08%) I I 
I 94 (95.92%) I 

I I I I 
I Cm I 


