P ARG-165-

CHILD NUTRITION AND ITS DETERMINANTS, INCLUDING GOVERNMEN
TRANSFERS AND INTRA-FAMILIAL FOOD ALLOCATIONS:
EVIDENCE FROM THE KANPY DISTRICT, SRI LANKA

Neville Edirisinghe

(International Food Policy Research Institute,
Washington, D.C. U.S.A.)

and

Nimal Hettiaratchi
(Food and Nutrition Policy Planning

Division of the Ministry of Plan
Implementation, Sri Lanka)

Under Grant No. DAN-1275-G-SS-2124-00

Submitted to U.S. Agency for International Development

International Food Policy Research Institute
1776 Massachusetts; Avenue, N.W.
Washington, D.C. 20036

June 1986



TABLE OF CONTENTS

Pag
ACKNOWLEDGMENTS 4ttt itetieeeerernonesoseeeoncennsecancsonanneanns iv
SUMMARY OF FINDINGS AND POLICY IMPLICATIONS ...evvvvnveenennnnnsss vi
INTRODUCTION tiiittiitiiteinnereeneseeneennenencnnesnnonsnnnness 1
L. THE SURVEY ittt iititinieneneeeeneenneennaseeonnsonennnnnns 2
2. THE NUTRITIONAL STATUS OF PRESCHOOL-AGED CHILDREN ............ 5
3. DETERMINANTS OF CHILD NUTRITION ...vvveurinreneennnnnnnnnnnnnes 14
The Level of Household Resources ........ceveeveeneennnns .. 14
Food Consumption by the Preschool-Aged Children ........... 19
Household Size and Composition and Child Care ............. 24
Household Size and Composition ......coivevvnnennennnn. 24
Child Care tvviieiiiinr ittt reenenneeenonernnosnnnnans 28
The Role of Government Transfers ......covevveenrnneennenns 44
Impact of Food Stamp Program ........cciviviirierinriiennnnn. 44
Impact of the Thriposha Program ........cciiveiiiuinennnnnn 51
4. MULTIVARIATE ANALYSIS OF THE DETERMINANTS ...vvvirivennnennnns 60
5. INTRAHOUSEHOLD FOOD DISTRIBUTION PATTERNS ....vvvvenerennrenns 79
REFERENCES i itttiittttetietnenonanereeenenensnssssencnnnsensanes 94
TABLES
Table 2.1--Mean age, weight, and height of preschool-aged
children, by age group and SeX .......ceeeveveerererennncasans 6
Table 2.2--Mean Z-scores of anthropometric measurement of
preschool-aged children, by age group and sex .......cocvue-e 8
Table 2.3--Percent of children under different Z-score
Classifications ..uvvriniin i ineieriereeereeeenconnonneons 10
Table 3.1--Percent of children under different Z-scores
classification, by food expenditure class, Kandy case
StUdy 1984 L. . ittt i it it ittt ettt e 17
Table 3.2--Per capita daily calorie consumption of preschool-
aged children, by age group and food expenditure class ...... 22
Table 3.3--Percent of nutritionally at-risk, by the level
of calorie adequUacy .....ieirernierneeerennescnsocanosnsncanas 23



TABLE OF CONTENTS

Page

Table 3.4--Mean household size, by Z-score classification

and per capita expenditure €lass .....civvierirrenrrnnnannans 26
Table 3.5--Mean adult equivalent units, by Z-score classifi-

cation and per capita expenditure class ......civiiviiennnnn 26
Table 3.6--Mean birth order of preschool-aged children, by

per capita expenditure class and Z-score level .............. 27
Table 3.7--Mean child dependency ratios, by Z-score

classification and per capita expenditure class ............. 29

Table 3.8--Mean number of years of mother’s schooling,
by Z-score classification and per capita expenditure class .. 35
Table 3.9--Percent of children in four weanling age

categories, by Tevel of mother’s education .................. 37
Table 3.10--Distribution of children in a given weanling
age category between two Z-score categories ........cciveunen 49

Table 3.11--Housewives’ indication of the hierarchy of

nutritious foods desirable for children, by

educational Tevel....iuiiiiiiiiiiiiierneeerearosasonanennnas 42
Table 3.12--Calorie shares of different food items consumed

by children between 12 and 60 months of age, by mother’s

educational Tevel. ... iuiiiiiiineieirenreenoeecneernannneranns 43
Table 3.13--Estimate of the calorie consumption function

for preschool-aged children in food stamp-receiving

househoTds L .iirit it ii it iiieeereereneeneennnesnanaasonns 47
Table 3.14--Estimates of calorie consumption function for

all other members of household in food stamp-

receiving households .......civiiiiiriiiiinenrerneneneennnnns 48
Table 3.15--Expenditures, calorie consumption elasticities,

and impact of food stamp income on calorie consumption

of preschool-aged children and all other members in ,

food stamp-recipient households .......ccovvviiiiiniinnnnenn. 49
Table 3.16--Percent of preschool-aged children in different

categories of the Gomez classification and Z-scores

among Thriposha recipients and others ...........ccvvvviinnn, 54
Table 3.17--Mean calorie consumption of children between 12

and 60 months of age in Thriposha-receiving households

and in others ....iiiiiiiiiiiiiiiiii it iiieit i 56
Table 3.18--Regression estimates of children’s calorie
consumption function ........ciiiiiiiiiiiiiiiiiiiiiiiciinans 58

Table 4.1--Regression coefficients and derivatives based on

the Logit modc1 related to height-for-age Z-scores

(full sample) oeiiriiiiiiieiiiiieenesesceerososnsanssnonns 63
Table 4.2--Regression coefficients and derivatives based on

the Logit model related to height-for-age Z-scores

(full sample) c.iviriiiiiinierneereeerosesnesosnenssssnasonns 65
Table 4.3--Regression coefficients and derivatives based on

the Logit model related to height-for-age Z-scores

(Tower half of the sample) ...vvveiiiiirieriniinnecenrnnenns 68

-ii-



TABLE OF CONTENTS

Table 4.4--Regression coefficients and derivatives based on
the Logit model related to weight-for-age Z-scores

(full sample) «.uiurineniiieinernoreeseasroseasossncnsnssnes

Table 4.5--Regression coefficients and derivatives based on
the Logit model related to weight-for-age Z-scores

(full sample) .ivieiriin ittt it iieeneenerenonanssonsnsnans

Table 4.6--Regression coefficients anc¢ derivatives based on
the Logit model related to weight-for-age Z-scores

(Tower half of the sample) .....ivriiiiiiniiieininncannnanan

Table 4.7--Sources of calories consumed by preschool-aged
children in food stamp recipient households and in all

other households . .cviiiniiit ittt it seensanannannenesaasas

Table 4.8--Per capita and adult equivalent calories consumed
by children between 12 and 60 months of age in food stamp

recipient and other households ......c.cviiiiieniiiennnennnn

Table 5.1--Mean calorie adequacy ratios of preschool-aged
children and all other members in the household, by

per capita expenditure class, Kandy District Survey, 1984 ...
Table 5.2--Adult equivalent consumption units, by age and sex ...

Table 5.3--T-tests for differences in calorie adequacy

ratios between 2xpenditure C1asses ...cevveviirereeenneneans

FIGURES

Figure 1.1--Administrative districts of Sri Lanka and the four

subregions selected for the survey from the Kandy district ..

Figuie 3.1--A view of the relation between children’s

nutritional welfare and the level of household resources ....

Figure 5.1--A resource-invariant pattern of intra-familial

food distribUution ..vviiiiiiiinniirieenenseeerennnnnnnnens

Figure 5.2--A resource-variant pattern of intra-familial

food distribution ...ttt i it treeeernonennns

Figure 5.3--A resource-indifferent or "perfect distribution”

pattern of intra-familial food distribution ................

-iii-

87
89

91



ACKNOWLEDGMENTS

This study reports an analysis of data collected in a survey of
480 households from the district of Kandy conducted during Summer,
1984. It forms part of a research project funded by the U.S. Agency
for International Development, Bureau for Science and Technology,
Office of Nutrition, under the supervision of the Nutritiorn Economics
Groups, Office of Internaticnal Cooperation and Development of the
United States Departmert of Agriculture. Close collaboration was
provided by the Colombo Mission of the U.S. Agency for International
Development. Dr. Roberta van Haeften of the Nutrition Economics Group,
Dr. Nicolaas Luykx of the Office of Nutrition, and Ms. Lee Ann Ross of
the USAID Mission in Sri Lanka are offered special thanks. The
collaborating agency from the Government of Sri Lanka was the Food and
Nutrition Policy Planning Division of the Ministry of Plan
Implementation. Dr. Raja Ameresekere, Director of Food and Nutrition
Policy Planning Division, needs to be specially thanked for all the
encouragement and assistance he provided throughout this project.

A large number of persons provided valuable assistance in the
conduction of the survey. Our sincere thanks are offered to all of
them. Special mention, however, has to be made of the 36 investigators
and the 4 supervisors, who visited the households consecutively for 30
days. Mr. N. Kahanda of the Department of Labor is also specially
thanked for his assistance in setting up the sample design for the
survey. The services of the officers in the Food and Nutrition Policy

Planning Division are also acknowledged, with gratitude.

-jv-



This study benefited from the views and comments of many. Dr. Per
Pinstrup-Andersen, Director of the Food Consumption and Nutrition
Program of the International Food Policy Research Institute, provided
overall guidance and inspiration throughout the study. To Dr. B. V.
del Mel of the Medical Research Institute of Sri Lanka and
CARE/Colombo, we owe a special debt of gratitude for providing the food
conversion tables related to child food consumption and for her overall
guidance. The overall encouragement provided by Professor Priyani
Soysa of the University of Ceylon is muchk appreciated. We are also
thankful to Dr. David Sahn of IFPRI for his valuable comments on this
and other drafts of this study.

The dedicated and skillful research assistance provided by Ms.
Carol Levin ducing the major part of this study is acknowledged, with
sincere gratitude. Mr. Yisehac Yohannes provided invaluable research
assistance toward the completion of this project, and is thanked for
his dedicated services. We also wish to thank Mr. Gaudencio Dizon for

his excellent word processing services.



SUMMARY OF FINDINGS AND POLICY IMPLICATIONS

The survey of 480 households from the district of Kandy conducted
during June/July 1984 was primarily for the purpose of understanding
the operation of the food stamp scheme at the household level. Results
pertaining to the major objectives of the survey are reported else-
where.l  This report provides an analysis of the additional data
collected in this survey related to nutritional welfare of preschool-
aged children. The major findings are summarized below with a discus-
sion on their policy implications.

The percent of preschool-aged children estimated as nutritionally
at-risk with respect to height-for-age, weight-for-height, and weight-
for-age anthropometric measurements were 35.2, 10.6, and 32.4 percent,
respectively. These percentages represent children who have a high
probability of being nutritionally at-risk compared with children in a
healthy population. The percentages for height-for-age and weight-for-
height correspond closely with the national percentages observed for
the same two variables, in a survey conducted during 1980-82. The age-
specific percentages indicated a very high percentage of children
nutritionally at-risk in the 12-24 months age group, compared with the
percentages observed in the 6-12 months age 2roup. This phenomenon was
evident in all three anthropometric indicators. A similar observation

has been made in the national survey data referred to earlier. Present

1 S5ee Neville Edirisinghe, "Food Stamp Scheme in Sri Lanka: Costs,
Benefits, and Policy Options," Research Report forthcoming
(Washington, D.C.: International Food Policy Research Institute).
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data confirm that the problem of child malnutrition in Sri Lanka may be
fundamentally related to weanling malnutrition. Reasons for weanling
malnutrition have to be clearly understood if national resources
allocated to enhance nutritional welfare of preschool-aged children are
to bring about the desired results.

Level of household resources as approximated by total expenditures
appeared to be an important variable affecting child nutrition.
Households with lowest level of resource availability were observed to
have the highest incidence of children who have inadequate achievements
in heights and weights relative to "expected" levels. The opposite was
true for children at the upper end of the resources spectrum. However,
in the middle-income range, the nutritional status of children and the
level of resources lacked any systematic relationship. The estimated
impact of the resource variable from a multiple regression was rela-
tively Tow, partially reflecting the lack of a systematic association
between the two variables in a large number of households. For
example, if an increase of Rs 30--which is about a 30 percent increase
on the average per capita expenditures--was effected on the average
household in the 1lower half of the expenditure distribution, the
expected decline in the percentage of children who are nutritionally
at-risk in relation to height-for-age indicator, was around 6 percen-
tiles.

In other words, if the average household in the lower-half was
facilitated to spend an additional Rs 30 per capita, the observed 40
percent identified as nutritionally at-risk in the height-for-age

category among these households may be reduced only to 34 percent. It
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should be noted that to get a Rs 30 per capita, the household should
receive around Rs 200. The nutritional status-expenditure Tlevel
relationship was not sigrnificant in the case of the weight-for-age
indicator among children in households in the Tower-half of the
expenditure range. Although this relationship was significant when the
full sample was considered, the impact appeaied to be minimal. A 20
percent increase in average per capita expenditures may have accounted
for a decrease of only 1.2 percentile points in the probability of
tfinding children nutritionally at-risk related to weight-for-age
variable.

One needs to be cautious in interpreting these results which are
based on a particular sample. Perhaps a different sample which
contains larger variations in the important variables may indicate
different magnitudes of the impuct of disposabie incomes on the
probability of having children nutritionally at-risk. Larger samples
also would permit better accountirg for nor-linearities that may exist
in the relationship. However, results obtained from a much iarger
sample in an earlier study also showed relatively low impact of the
expenditure Tlevels on the anthropometric indicators.] A reasonable
conclusion based on these results can be arrived at: enhancement of
incomes has to be complemented with many other factors if significant
reductions in observed rates of malnutrition are to be expected.

The impact of resource availability has to operate through a num-
ber of channels, the foremost one being the amount of food allocated to

children. Two tendencies were observed when the relationship between

1 See Neville Edirisinghe, ibid.
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calories consumed by children and the level of household resources was
examined. Children in the lowest expenditure class consumed 250-300
less calories per day than their counterparts in the highest expendi-
ture class. Increased calorie adequacy ratios in each age grcup were
observed as expenditure 1levels increased. ! However, the rate of
increase in calorie adequacy ratios was relatively small across most of
the expenditure range. This resulied in having relatively low calorie
adequacy ratios even under relatively high levels of expenditures.

A reasonable indication that higher levels ¢f calorie adequacy may
have on increasing the nutritional wellbeing of preschool-aged children
was evidenced in these data. In general, children with lower calorie
adequacy ratios were at a higher risk of being malnourished than those
with higher adequacy ratios. For example, over 40 perccnt of children
with calerie adequacy ratios less than 60 percent were found to be
nutritionally at-risk related to height-for-age and weight-for-height
variables, compared with around 25 percent who had consumption ade-
quacies greater than 80 percent. Where resources are not a constraint,
policies to educate households on the amounts and quality of nutrition
required by children may be an effective solution to the observed
problem of apparent child malnutrition.

The role of the mother was examined as an important link between
resource availability and nutritional status of children. The level of
mother’s nutritional knowledge can be a key element in this process.

In this study, the level of nutritional knowledgce was approximated by

1 The calorie adequacy ratio is derived by dividing the observed Tevel
of calorie consumption by the recommended allowance.
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the number of years of mother’s schooling. When the mean number of
years of schooling of mothers whose children had under-achievements in
heights was compared to mothers who had children with "sufficient”
height achievements, the former was found to have a lower number of
years of schooling. But the difference was minimal. In the case of
the weight-for-age indicator, the level of mother’s education appeared
not to affect whether children are nutritionally at-risk or not. The
data revealed that the average number of years of schooling by mothers
with children irn both nutritional status categories was well over the
primary education requirements. These results point to a reasonable
implication: what appears to be lacking is nutrition-specific educa-
tion rather than formal education.

The data revealed that only about one-eighth of the preschool-aged
children have been introduced to solid foods between 3-6 months of age.
The bulk of the children had received solid foods when their ages were
between 6 to 11 months. Mothers who had six or more years of formal
schooling had a substantially larger share of children whose weanling
ages were between 3 te 6 months, than those who had no formal educa-
tion. A regression estimate showed a significant negative association
between the number of years of mother’s schooling and the weanling age.
But the magnitude of the coefficient was extremely small: an increase
of the years of schooling by one year tended to reduce weanling age
only by 0.2 oi a month.

Further examination of data showed that the more educated mothers
did not possess any different or "better" knowledge of what nutritious

foods are suitable for their children, compared with the "less educa-



ted." Ail mothers perceived proteinaceous foods, such as eggs, meat,
and fish, to be most important, followed by foods rich in micro-
nutrients. The findings in general do not point to deficiencies in the
"awareness" of what foods are nutritious and conducive to better
nutrition of children to be a problem. If households have sufficient
resources and mothers know what foods are best for children, then the
force that stands between these positive factors and child nutrition
may be strong adherence to customs and beliefs. For Tlow-income
households, the impact of this force may be reinforced by lack of
sufficient rasources. Understanding the origins of the currently
cbserved beliefs and practices and the reasons why they are sustained
are brecught out as an important prerequisite for planning and implemen-
tation of programs that aim at better nutrition for children.

One such program that implicitly aims at improving nutritional
welfare of children is the food stamp scheme. In these data, it was
observed that the additional resource transfers to the target house-
holds may not be equitably distributed among household members. In the
lowest expenditure class, the observed per capita transfer of Rs 14.14
from food stamps resulted in an increase of calorie consumption of the
preschool-aged children by 5.4 percent; the dincrease 1in calorie
consumption by all other members was 10.9 percent--more than twice the
increase observed for children. The difference in the impact began to
reduce quite substantially at the next expenditure level. At the upper
expenditure levels, the gap widened again to allow the impact of the
food stamp transfers on children’s calorie intake to be only a two-

third of the impact registered on all other members.
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Another transfer program is the Thriposha program. This is
directly child-related and functions as a supplementary feeding
program. However, households could withdraw the normal food alloca-
tions, at least partially, from the Thriposha recipients, leading to
reductions in the expected impact of the program. If withdrawals are
made, they amount to a "leakage" of the Thriposha benefits to other
members of the household. A broad examination of data from the Kandy
survey shoved that such a form of "leakage" may not be happening in the
recipient housekolds. It appeared that the Thriposha program is viewed
as a supplementary feeding program: the recipients had significantly
higher level of calorie consumption than the non-recipients. This
program needs to be rigorously evaluated for stronger conclusions to be
made with regard to its effectiveness. Such an evaluation, if under-
taken, should also allow a comparative analysis of the program with the
child-related implicit objectives of the food stamp program.

Intra-familial food distribution patterns were examined by
comparing the calorie adequacy ratios achieved by the preschool-aged
children and all other members of the household. Calorie consumption
of the two groups was standardized by deriving per adult equivalent
consumption levels. Changes in calorie consumption by the two groups
due to changes in the level of resources were examined by grouping the
households into five classes based on their food expenditures.
Relatively large differences between the calorie adequacy ratios of the
prescheol-aged children and all other members were observed throughout

the expenditure range.
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Another important observation was the differences in the rate of
change in each of the calorie adequacy ratios when moving from one
expenditure class to a higher one. The calorie adequacy'ratio of all
other members increased by 26 percent when moving from the lowest
expenditure class to the next higher class; the change observed for the
preschcol-aged chiliren was only 16 percent. A significant increase in
the calorie adequacy ratio of preschool-aged children occurred only
after all other members achieved 80 to 85 percent o their recommended
calorie allowances. However, even in the highest expenditure class
where all other members achieved a calorie adequacy ratio of 132
percent, the preschool-aged children were seen tc achieve only a little
over 80 percent of the recommended allowance. Thes: findings indicate
that poverty as well as insufficient nutritional knowledge appear to
stand in the way of nutriticnal welfare of preschcol-aged children in
Sri Lanka.

Policy implications of these findings mainly relate to the roles
of the food stamp and Thriposha programs and nutrition education.l The
food stamp scheme enhances household incomes: In this process,
children are expected to benefit nutritionally. The Thriposha program
directly provides supplementary nutrients to those children observed to
be at-risk nutritionally. Additional incomes increase food consumption
of both children and adults. However, this study showed that the
latter group receives substantially higher increases than the former,

among households in the lowest end of the income range. That it would

1 Health-related issues could not be addressed based on Kandy survey
data.
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not be judicious to view this behavior as "discriminatory" wa§ also
observed in this study. If food stamps are to have a significant
impact on the preschool-aged children in resource-poor households, very
large increases in the real value of the transfers may be required.
Since the supplementary feeding program appears to be working in the
desired direction, a greater focus on this program may provide the
necessary complementarity to the food stamp program. However, a
reasonable proportion of the problem of child malnutrition appears to
be unrelated to incomes.

A Targe number of apparently non-income related factors relate to
health care and sanitation. Broadly, exposure to infections and non-
adoption of proper sanitary practices and health habits are closely
associated with the problem of child malnutrition in developing
countries. The present survey attempted a broad examination of the
potential impact of some of the variables, such as the incidence of
diarrhea and other forms of illness, availability of toilet facilities,
and the practice of boiling drinking water. But clear rela*ionships
between these variables and indicators of malnutrition could not be
established. These variables, in general, have severe measurement
problems, reduction of which require specialized training and survey
techniques. The general problems associated with quantifying the
impact are discussed elsewhere. One conclusion is, however, possible:
that the problem of child malnutrition may not be solved by incomes
alone, but by a concerted and a combined effort involving many other

non-income related factors.
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INTRODUCTION

During June/July 1984, a survey of 480 households from the
district of Kandy, Sri Lanka, was conducted jointly by the Food and
Nutrition Policy Planning Division of the Ministry of Plan Implementa-
tion and the International Food Policy Research Institute. The primary
purpose of this survey was to gather information on the food stamp
scheme as it operated at the household level. In particular, the
survey focused on the household decisionmakers’ perceptions of the food
stamp ccheme as a source of income, and on the ways in which benefits
from food stamps are being utilized. Findings from this survey related
to the main survey objectives are incorporated in the report on the
evaluation of the food stamp scheme. 1

The Kandy survey was also designed to examine factors related to
nutritional wel! -Leing of preschool-aged children. The purpose of this
additional data collection was to examine the role of income and non-
income related variables, including the role of government transfers
such as effected through food stamps, in the determination of nutri-
tional welfare among the preschool-aged children. The findings from

the analysis of this data are cdiscussed in the following sections of

this paper.

1 Neville Edirisinghe, "The Food Stamp Scheme in Sri Lanka: Costs,
Benefits, and Policy Options," Research Report (Washington, D.C.:
International Food Policy Research Institute, forthcoming).



1. THE SURVEY

The sample for the survey was selected in three stages. Firstly,
four subregions from the district of Kandy were selected based on prior
information to maximize the variability in the level of resources and
food stamp benefits. The four sub-regions were Galagedara, Udunuwara,
Gampola, and Kandy Four Gravets (Figure 1.1). Households from the
Kandy Four Gravets were expected to represent impact of an urban
setting, while the other sub-regions were predominantly rural.
However, it should benoted that the Kandy district is generally
considered as being more "conservative" where traditions and customs
are maintained with a greater inflexibility than would be the case in a
district from the Western region.

The number of households to be surveyed was predetermined to be
480. Since the primary objective of the survey was related to the food
stamp scheme per se, the estate sector was excluded due to extremely
low incidence of food stamp recipients in this sector. In the second
stage, a predetermined number of census blocks whizh has been demar-
cated by the Department of Census and Statistics, was randomly selected
from these four subregions. The numbeir of census blocks per region was
based on the population weights of each region. In the final stage,
the required number of households was drawn at random from the regis-

tered households in the census blocks. The distribution of the
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Figure 1--Administrative districts of Sri Lanka and the four subregions.
selected for the survey from the Kandy district
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population among the census blocks provided the weights for the fina’
number of households selected from the census blocks.

The survey was conducted with the assistance of 30 trained female
investigators. Each household was visited once every 4 days during the
30 days of the survey, for collection of household level data or
expenditures and food consumption. Questionnaires related to househol¢
decisionmaking, child feeding practices and beliefs, and food intake of
preschool-aged children were completed during these visits. Fooc
consumption data was collected based on the recall of previous day’s
food consumption. Trained public health officials of the Department of

Health were employed to collect anthropometric data.



2. THE NUTRITIONAL STATUS OF PRESCHOOL-AGED CHILDREN

Of the 480 households surveyed in the case study, 191 households,
or 40 percent, had children whose ages were between 6 and 60 months.
These children are classified in this study as preschool-aged children.
After deletion of a few observations due to obvious errors in data
reporting and/or data entry, the final count of the preschool-aged
children amounted to 244. +he distribution of children according to

the number of children in a household and by sex is shown below:

Distribution of Preschool-aged Children
by Household and Sex

Number of children in Total number
a_household of children
1 2 3 Total Male Female Total
No. of households 143 43 5 191 126 118 244
(Percent) (75) (22) (3) (51.6) (48.4)

Of the households having preschool-aged children, 75 percent of them
had only one child in this category, while 22 percent had two children
and only 3 percent had three preschool-aged children. Of all the
children, 51.6 percent were males and the rest were females. Addi-
tional descriptive statistics on the distribution of mean age, mean

weight, and mean height by sex and by age group are shown in Table 2.1.



Table 2.1--Mean age, weight, and height of preschool-aged children,
by age group and sex

Age Percent Mean
Groupd Sex of Total Age Weight Height
(mo) (kg) (cm)
1 Male 5.3 9.00 7.84 69.14
Female 3.7 8.77 7.46 68.01
A1l 9.0 8.90 7.69 68.68
2 Male 13.1 17.96 9.10 76.14
Female 10.6 17.57 8.48 75.52
AN 24.0 17.79 8.82 75.86
3 Male 9.0 30.68 10.90 85.53
Female 11.0 31.32 10.34 84.86
AN 20.0 31.04 10.59 85.15
4 Male 14,0 41.82 11.80 91.68
Female 12.7 43.29 12.00 92.80
AN 26.7 42.52 11.90 92.22
5 Male 10.2 53.72 13.64 99.11
Female 10.0 53.62 13.33 95.69
Al 20.2 53.67 13.49 97.44
a1 = 6 months < child’s age < 12
2 = 12 months < child’s age < 24
3 = 24 months < child’s age < 36
4 = 36 months < child’s age < 48
5 = 48 months < child’s age < 60



The anthropometric measurements obtained from these preschool-aged
children referred to their heights and weights. The observed heights
and weights were compared with the NCHS standards to infer on the
number of children who may be nutritionally at-risk. The difference
between an observed measurement and the age- and sex-specific median
value given in the NCHS standard population of healthy children was
standardized--that is, transformed into standard deviation scores or Z-
scores by dividing this difference by the particular standard deviation
of the reference popu]ation.1 Advantages of this methodology to infer
on the protein-calorie malnutrition among preschool-aged children are
discussed elsewhere.? According to this methodology, children having
estimated Z-scores of -2.0 are treated as being nutritionally at-risk.
The Z-scores are estimated for height-for-age (HAZ), weight-for-height
(WHZ), and weight-for-age (WAZ).

The mean values of different Z-scores are given in Table 2.2 by
sex and age category. Al1l the mean values are negative indicating that
the observed mean measurements are less than the expected measurements

vis-a-vis the reference population. A general characteristic of the

1 A Z-score is defined as:

Z = Mo - Me/SDe
where:
Mo = observed measurement--e.g., height or weight of an individ-
ual in a given age or height group,
Me = expected measurement--e.g., median value of the reference
population, and
SDe = standard deviation of the reference population distribution.

2 See World Health Organization, Measuring Change in living Standards
(Geneva: WHO, 1983).




Table 2.2--Mean Z-scores of anthropometric measurement of preschuol-
aged children, by age group and sex?

Age
Group Sex HAZC wHzd WAZ®
1 Male -1.14 -0.23 -1.22
Female -0.73 -0.39 -0.94
ANl -0.97 -0.30 -1.09
2 Male -1.92 -0.86 -1.91
Female -1.52 -1.33 -1.90
Al -1.74 -1.07 -1.91
3 Male -1.49 -1.09 -1.54
Female -1.58 -0.98 -1.55
A1l -1.02 -1.02 -1.60
4 Male -1.76 -1.25 -2.00
Female -1.44 -0.99 -1.47
Al -1.13 -1.13 -1.75
5 Male -1.64 -1.14 -1.80
Female -2.18 -0.49 -1.32
A1l -0.83 -0.83 -1.57

d See text for definition of Z-score.

b 1 = 6 months < child’s age < 12
2 = 12 months < child’s age < 24
3 = 24 months < child’s age < 36
4 = 36 months < child’s age < 48
5 = 48 months < child’s aje < 60
g Height-for-age Z-score

Weight-for-height Z-score
€ Weight-for-age Z-score



age-specific mean values of all Z-scores is the relatively low degree
of deviation from the standard in the case of children who are over 6
months but below 12 months, and the sharp increase in the degree of
deviation as children move to the next age category.

The number of children in each age category who are nutritionally
at-risk, as a percent of total number of children, is shown in Table
2.3. This table shows the percent of children with Z-scores of less
than -2.00 under different Z-score classifications. It also provides
the percent of children falling under the following three categories:

a) Stunted, defined as having HAZ less than -2.0 and WHZ greater

than -2.0;

b) Wasted, defined as having WHZ less than -2.0 and HAZ greater

than -2.0; and

c) Stunted and wasted, defined as having both HAZ and WHZ less

than -2.0.
In this sample, the percent of children with HAZ less than -2.0 stands
at a relatively Tow level of around 5 percent, with no child having WHZ
less than -2.0 in the first age group of 6 to 12 months. These figures
are well below the national averages of 18 percent and 14 percent,
respectively, for HAZ and WHZ observed a few years earlier.l Moving
from age group one tc age group two, a serious increase in the percent
of children nutritionally at-risk is observed in the case of all three

anthropometric measurements.

1 See Food and Nutrition Policy Planning Division, "Sri Lanka Nutri-
tional Surveillance Program: Statistics on Child Nutrition"
(Colombo, 1985).



Table 2.3—Percent of children under different Z-score classifications

Height-for- Weight-for- Weight-for- Sturtted®

Age Age Z-Score Height Z-Score  Age Z-Score and
Group  ILess Than -2.0  lLess Than -2.0  Iess Than -2.0 Stunted®  Wasted® Wasted
(pexrcent)
1 4.54 0.00 13.63 4.54 0.00 0.00
2 29.31 17.24 48.27 25.86 13.79 3.44
3 38.00 16.00 36.00 32.00 10.00 6.00
4 40.00 9,23 36.92 33.84 3.07 6.15
5 46.93 4.08 22.44 46.93 4.08 0.00
A1l 35.24 10.65 32.42 31.55 6.96 3.68

4 stunted defined as height-for-age Z-score less than -2.0 and weight-for-height Z-score greater
than -2.0.

b wasted defined as weight-for-height Z-score less than -2.0 and height-for-age Z-score greater
than -2.0,

C Height-for-age Z-score less than -2.0 and weight-for-height less than -2.0.

-0‘[-
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The overall patterns of age-specific incidence of Z-scores less
than -2.0 related to height-for-age and weight-for-height of preschool-
aged children in this sample from the Kandy district correspond
reasonably with the patterns observed in a national sample collected
during 1980-82.1 The percentages of preschooi-aged children with Z-
scores less than -2.0 for the two variables in the national sample were
36.58 and 12.12 for height-for-age and weight-for-height, respectively.
The corresponding figures in the Kandy survey are 35.424 and 10.65,
respectively. Similar correspondence prevails in age-specific distrib-
ution of these Z-scores, except at the lowest 6-12 months age group.
The national sample recorded 18.57 and 14.18 as the percentages of Z-
scores less than -2.0 for height-for-age and weight-for-height,
respectively, which are substantially higher than the percentages
observed in the present study.

The fundamental characteristic of apparent child malnutrition in

Sri Lanka observed from the national sample was the sharp increase in

1 See Food and Nutrition Policy Planning Division, ibid, p. 19. The
relevant data section is reproduced below:

Age Percent Percent of HAZ Percent of WHZ
Group in Sample less than -2.0 less than -2.0
6-12 12.9 18.57 14.18
12-24 23.8 34.04 21.63
24-36 23.0 33.66 10.96
36-48 21.3 41.35 4.08
48-60 18.7 48.52 6.63

Al 100.0 36.58 12.12
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malnutrition at the weaning age.l- The Kandy survey provides sufficient
confirmation of the prevalence of this characteristic. In this study,
the rise in the apparent rate of malnutrition pertaining to height-for-
age and weight-for-age variables when moving from the lowest age group
to the higher age group is much more pronounced due to relatively lower
rates observed in the 6-12 months age group, compared with the national
sample. This characteristic is clearly visible in the case of weight-
for-age where the percentage of Z-scores less than -2.0 increases from
13.63 in the lowest age group to 48.27 in the next higher age group.
The age-specific incidence of stunting--which is expected to reflect
inadequate nutrition in the past although present nutrition may be ade-
quate--as well as the incidence of wasting--which may reflect inade-
quacies in current nutrition although adequately fed in the past--shown
in Table 2.3 also reveal the seriousness of the problem of malnutrition
at an age when solid foods are introduced to children.

A large number of closely interrelated factors may have contrib-
uted to this phenomenon: a generally low level of economic develop-
ment, the degree of economic relevance of children in the household
production activities, habits, and practices that may have arisen
during Tow levels of economic resources, technoiogy, and develcpment,
but continue to be observed as they may not be totally irrelevant.

Som2 of these facturs will be examined in later sections of this paper.

1 See Neville Edirisinghe, "Preliminary Report on the Food Stamp Scheme
in Sri Lanka: Distribution of Benefits and Impact on Nutrition"
(Washington, D.C.: International Food Policy Research Institute,
1485), mimeographed.
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Weight-for-height appears as a lesser problem than the height-for-
age or weight-for-age and apparently ceases to be a problem of concern
at the age Tevels where children share access to a range of solid foods
that would not necessarily be child-specific. Food availability for
children relatively to other members of the household will be examined

in a Tater section.
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3. DETERMINANTS OF CHILD NUTRITION

In this section, several factors which are expected to have an
impact on the level of nutritional welfare of preschool-aged children
are examined. These include the level of household resources, food
consumption by children, household demographic characteristics, child
care and sanitation, the role of the mother, the role of dincome
transfers from the government, and finally, the intrahousehold food
allocation behavior. Firstly, a preliminary examination of these vari-
ables as they relate to nutritional status of , reschool-aged children
is undertaken. Secondly, the impact of each variable allowing for
interrelationships among the variables is examined through a multi-

variate analysis.

THE LEVEL OF HOUSEHOLD RESOURCES

In economic analysis of the problem of malnutrition, the role of
incomes is heavily emphasized due to its direct impact on nutritional
welfare and as a factor that influences almost every other determinant
of nutritional welfare. Above all, incomes are expected to affect the
amount of food available for consumption in the household. However,
given the complexity of the problem of child malnutrition, some view

the role of incomes with reservaticn and assign similar importance to
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other factors, such as the level of mother’s schooling and her back-
ground.1

The definition as well as the measurement of incomes pose another
set of problems. Typically, the amount of effective household resour-
ces available to a household is treated as the sum of all incomes
accr.ing to the household, such as wages, returns to household assets
and investments, gifts, and transfers. Many factors contribute to
making proper assessment of incomes--a difficult task. These include
problems of obtaining accurate information from income earners,
seasonality in income flows, insufficient monetization of transactions
and evaluation of gifts and transfers.

Broader models, such as those proposed by Becker, attempting to
explain the functioning of a household economy would include all non-
labor incomes, including transfers, income per unit of time spent on
direct income-earning activities, as well as the opportunity cost of
time which is not directly allocated to an income-earning activity, to
assess the "full-income" of a household.? These models impose further
demands on information requirements. Given these difficulties in the
assessment of incomes, disposable incomes or the observed total
expenditures of households are used to reflect their resource availabi-

1ities. Total expenditures are also treated as a better indicator of

] Barbara L. Wolfe and Jere R. Behrman, "Is Income Overrated in
Determining Adequate Nutrition," Economic Development and Cultural

Change 31 (3) (April 1983), pp. 526-549.

2 Gary S. Becker, "A Theory of the Allocation of Time," The Economic
Journal 75 (1965).
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the permanent income which is conceptualized as the key determinant of

consumption behavior.l

In this study of the relation between household resources and
child nutrition, we use total expenditures in a given household as a
proxy for its resource availability. However, the reader is cautiored
of the inability of the survey to have collected data on seasonal
variations of non-food expenditures. This 1is because the survey was
conducted during a period of one month only. Even though the recall
period for non-food expenditures was 6 months for durables, recall of
expenditure on semi-durables was for a shorter period. Additionally,
due to primary objectives of the survey, the questionnaire laid heavy
emphasis on daily food expenditure data to capture patterns of expendi-
tures related to food stamps. Thus, total expenditures reported may be
understated.

Table 3.1 shgws the percent of preschool-aged children with
height-for-age, weight-for-height, and weight-for-age Z-scores Tless
than -2.0 in each of the five expenditure classes. These results can
be summarized as follows:

0 Households with the Towest Tevel of resource availability, as
represented by their per capita -expenditure 1level, have the
highest incidence of children who have inadequate height and
weight achievements relative to their age-specific "expected"
achievements. The incidence of children who have failed to be

within two standard deviations of the mean» heights and weights

1 Milton Friedman, A _Theory of the Consumption Function (Princeton:
Princeton University Press, 1957).
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Table 3.1--Percent of children under different Z-scores classification,
by per capita expenditure class, Kandy case study 1984

Per Capita Height-for- Weight-for- Weight-for-
Expenditure Age Z-Score Height Z-Score Age Z-Score
Quintiled Less Than -2.0 Less Than -2.0 Less Than -2.0
(percent)

1 50.00 4.17 52.08

2 36.17 10.64 36.17

3 26.53 14,29 38.78

4 34.04 14.89 29.78

5 28.57 8.16 14.29

a4 Quintile 1 represents lowest expenditure class.
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relative to their ages in the reference population is lcwest in
the case of the highest expenditure class. Statistical testing
for differences in the mean incidence of height-for-age and
weight-for-age Z-scores less than -2.0 in different food
expenditure classes found the differences between the percen-
tages in the lowest and highest expcnditure classes to be highly
significant.

The observed percentage of 50.00 for children with HAZ less than
-2 in the lowest expenditure quintile was also significantly
higher (at a 10 percent level of probability) than the 36.17
percent estimated for the next higher expenditure class. The
percentages related to WAZ in the two lowest expenditure classes
were also significantly different from each other at the same
level of probability.

The percentages observed for HAZ and WAZ less than -2 in the
expenditure quintiles 2, 3, and 4 were not statistically different
from each other. In other words, in the middie-income range,
growth patterns appear not to vary significantly among different
expenditure levels.

The percentages for weight-for-height Z-scores less than -2 in all
quintiles, from the lowest to the highest, were not statistically
different from each other. In other words, the apparently
different WHZ less than -2 percentages through the expenditure
range are not statistically different from one another. These
results defy the pattern observed in a larger sample representing

many regions, where the percentages related to the same variable
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were significantly higher in the lowest expenditure range than in

the highest.1 It should be noted that the tendency would be for

WHZ less than -2 percentage to be relatively low where under-

achievement in linear growth is higher than under-achievement in

weight.

It is apparent from these results that most significant differen-
ces in nutritional welfare of children when measured through anthropo-
metric indicators occur only when extreme levels of resources are
compared. In this sample, it appears to hold only for height-for-age
and weight-for-age variables. To a large segment of the population in
the middle-income levels, variations in the level of resources do not
appear to cause significant changes in the height or weight gains in
preschool-aged children. Since the impact of the level of resources
has to operate through many intervening variables--the primary one
being the level of food of consumption by the children--these variables

are examined below.

FOOD CONSUMPTION BY THE PRESCHOOL-AGED CHILDREN

The level of household resources becomes effective on the nutri-
tional status of children through a number of channels, foremost of
which is the supply of food for consumption by children. In general,
one may expect a positive relationship between the overall level of

household resources and the level of child food consumption. But this

1 Neville Edirisinghe, "Food Stamp Scheme in Sri Lanka: Costs,
Benefits, and Policy Options," Research Report forthcoming
(Washington, D.C.: International Food Policy Research Institute).
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expected relationship may be weakened by an insufficient knowledge on
the nutritional requirements and the prevailing disease conditions of
the children affecting proper utilization of the food consumed or the
level of consumption itself. An insufficient awareness of the nature
and amount of nutrients required by children for satisfactory growth
performance may be compounded by strong traditions and beliefs that may
restrict the types and quantities of food given to children. In this
section, the apparent energy intake levels of preschool-aged children
are examined as they relate to the observed nutritional status based on
anthropometric measurements.

As mentioned at the outset, food consumption data pertaining to
preschool-aged children were recorded on the basis of mother’s recall
of the previous day’s food consumption by the children. The possible
errors that may arise out of such procedures and the relative merits
and demerits of this procedure vis-a-vis direct weighing of food prior
to consumption are discussed elsewhere.l In general, the recall method
may lead to substantial measurement errors while on-the-spot weighing
of food prior to consumption may lead to distortions in the usual
consumption patterns. The usual problem of assessing the quantity of
breastfed milk consumption by children was avoided by not including
this form of food consumption. This certainly would underestimate the
level of calorie intake assessed in the case of children under 12

months of age. In some of the analyses that follow, children under 12

1 see National Research Council, Nutritional Adequacy (Washington,
D.C.: National Academy Press, 1986).
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months of age were dropped from the sample to minimize the impact of
this bias.

Per capita daily calorie consumption by preschool-aged children in
different age groups and expenditure classes is reported in Table 3.2.
Few tendencies are discernible from this information. One is the
positive impact of higher levels of resources on the calorie consump-
tion levels in a given age group. For example, children in households
with the lowest food expenditure level consume 250-300 less calories
per day than their counterparts in the highest food expenditure class
in the same age group. Increased calorie adequacy ratios are thus
observed as expenditure levels increase. Another observable tendency
is the relatively low rates of increase in the per capita calorie
consumption levels as children grow older, leading to relatively low
calorie adequacy ratio across age groups, irrespective of the expendi-
ture level. Earlier, reference was made to the controversy whether
child malnutrition may arise due to insufficient resources to feed
children or due to insufficient knowledge of the nutritional and
health-related requirements of the children. Indications in Table 3.2
point to the latter as the more important of the two determinants.
This issue 1is addressed in the framework of intra-familial food
distribution in a later section.

The relationship between the degree of shortfall of children’s
energy intake from recommended allowances and their being identified as
nutritionally at-risk can be examined for any consistent association.
Such a bivariate association is provided in Table 3.3 where the

percentages identified as nutritionally at-risk related to height-for-
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Table 3.2--Per capita daily calorie consumption of preschool-aged
children, by age group and food expenditure class

a
Food Expenditure Age_Group
Quintile 1 2 3 4

(per capita daily ca]ories)b

1 699 774 613 781
(65.2) (62.6) (43.1) (50.5)

2 575 746 712 852
(53.4) (50.3) (50.1) (54.6)

3 993 859 850 996
(92.6) (69.5) (60.1) (64.3)

4 972 942 985 1,024
(90.6) (76.1) (69.4) (65.8)

5 900 1,106 1,054 1,270
(84.0) (89.4) (74.7) (82.0)

Al 785 896 831 1,006

(73.2) (72.4) (58.7) (64.8)

41 = 12 months < child’s age < 24
2 = 24 months < child’s age < 36
3 = 36 months < child’s age < 48
4 = 48 months < child’s age < 60

b The calorie adequacy ratio = (observed calorie consumption/
recommended allowance) is given in parentheses below the calorie
consumption figures.
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Table 3.3--Percent of nutritionally at-risk, by the level of calorie
adequacy

Percent of all Percent of Percent of Percent of

Ratio of Calorie in Calorie HAZ Less WHZ Less WAZ Less
Adequacy Adequacy Class Than -2.0 Than -2.0 Than -2.0
Less than 60 percent 44 .4 41.5 14.9 43.6

Between 60 and 80
percent 25.9 36.4 10.9 34.5

Greater than 80
percent 29.7 25.4 6.3 23.8
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age, weight-for-height and weight-for-age indicators by different
levels of energy adequacy are given. This table provides a broad
indication that preschool-aged children withlower calorie adequacy
ratios--defined as the ratio of apparent energy intake of individual
children to their age- and sex-specific recommended allowances--are at
higher risk of being malnourished than those who have higher calorie
adequacy ratios. The negative relationship between calorie adequacy
ratio and percent identified as being nutritionally at-risk is observed

in the case of all three anthropometric indicators.

HOUSEHOLD SIZE AND COMPOSITION AND CHILD CARE

Household Size and Composition

In resource-comparable households, the household size may be
expected to adversely affect the nutritional welfare of preschool-aged
children, provided per capita availability of resources and children’s
welfare are positively correlated. The relationship may be not as
simple as so described due to existence of economies of scale in the
provision of goods and services for household consumption. Economies
of scale can arise in such areas as marketing, storage, and energy use
in cooking.

Household composition 1is an equally important consideration.
Total nutritional requirements of a household can vary according to
household composition, since age and gender are important determinants
of the nutritional requirements. If comparisons are to be made between

households in a given stratum, household compositions will have to be
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first standardized. In nutritional welfare comparison, the standard
procedure is to express all households in adult equivalent units. The
weights for each individual is derived from the age- and sex-specific
recommended allowances of energy in a given level of activity.
Although the suitability of exogenously determined nutrient "require-
ments" to assess nutritional welfare of a given population is under
debate, the recommended allowances are used as reasonable proxies for
requirements in comparative analysis.

Tables 3.4 and 3.5 show the mean values of the household size and
adult equivalent wunits pertaining to households with children having
Z-scores less than -2.0 and greater than -2.0 with respect to height-
for-age and weight-for-age. The average size of the household and
adult equivalent units in households with children having height-for-
age Z-scores less than -2.0 were not significantly different from the
average household size and adult equivaient units in households where
the Z-scores were greater than -2. On the other hand, the differences
observed in the case of the overall means }e]ated to the weight-for-age
variables were significant at 5 percent level of probability. It is
apparent from Tables 3.4 and 3.5 that the higher mean values of the
demographic variables 1in the lowest segments of the expenditure
distribution may have coniributed to the overall significance of these
two variables.

The potential impact of another demographic variable, the birth
order of the preschool-aged children is indicated in Table 3.6. The
overall mean birth order of children with height and weight Z-scores

less than -2.0 is significantly higher than the mean birth order
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Table 3.4--Mean household size, by Z-score classification and per
capita expenditure class

Per Capita
Expenditure
Quintile HAZ <-2.0 HAZ >-2.0 WAZ <-2.0 WAZ >-2.0
1 7.83 7.50 7.64 7.70
2 6.06 6.30 6.53 6.03
3 6.15 6.53 6.84 6.17
4 6.31 6.16 6.21 6.21
5 4.71 5.02 4.43 5.02
ATl 6.40 6.22 6.70 6.07

Table 3.5--Mean adult equivalent units, by Z-score classification
and per capita expenditure class

Per Capita
Expenditure
Quintile HAZ <-2.0 HAZ >-2.0 WAZ <-2.0 WAZ >-2.0
1 6.09 5.80 5.95 5.93
2 4.43 4.67 4.80 4.46
3 4.69 4.74 4.98 4.57
4 4.79 4.66 4.79 4.67
5 3.31 3.57 3.00 3.58

ATl 4.80 4.61 5.04 4.50
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Table 3.6--Mean birth order of preschool-aged children, by per capita
expenditure class and Z-score level

Per Capita
Expenditure
Quintile HAZ <-2.0 HAZ >-2.0 WAZ <-2.0 WAZ >-2.0
1 4.54 3.67 4.04 4.17
2 3.12 2.80 3.18 2.77
3 2.92 2.58 2.84 2.57
4 3.19 2.32 3.57 2.21
5 1.79 2.09 1.57 2.07

A1l 3.28 2.62 3.29 2.63
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observed for the rest of the children. The birth order variable may
affect children’s nutritional welfare in a similar manner as the
household size does. A high birth order may be indicative of a
relatively large household; thus, its impact may be mostly felt through
relative reductions in the per capita or per adult equivalent resource
availability. The "crowding" effect of large households may also be
felt on nutritional status of preschool-aged children.

The possible impact of the total number of children in a household
on their nutritional status was examined through the child dependency
ratio variable. Tnis variable is defined as the ratio of the number of
children under 14 years of age to the total number of all others in the
household.  Tr" wvariable may capture the impact of the number of
children on the household size as well as the perception of household
decisionmakers on the nutritional requirements of the nonproductive or
minimally productive members of the household. The overall mean values
of the child dependency ratios pertaining to the two groups of pre-
school-aged children based on Z-scores indicate a significantly higher
child dependency ralios in the groups who are at greater nutritional

risk than the others (Table 3.7).
Child Care

In an earlier section, a preliminary examination of the relative
proportions of children who may be nutritionally at-risk in different
age groups and household resource levels indicated a somewhat weak
relationship between the level of resources and nutritional status of

preschool-aged children, particularly in the case of middle-income
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Table 3.7--Mean child dependency ratios, by Z-score classification
and per capita expenditure class

Per Capita
Expenditure
Quintile HAZ <-2.0 HAZ >-2.0 WAZ <-2.0 WAZ >-2.0
(child dependency ratio: percent)
1 117.56 112.71 116.79 113.33
2 147.50 106.50 141.81 109.72
3 91.54 102.22 106.38 94.96
4 100.16 74.53 101.72 75.42
5 92.50 86.76 81.42 89.56

A1l 112.10 95.69 113.98 94.92
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households. These observations bring to focus the need to understand
the intermediary processes that 1ink resource availability with the
nutritional status of the children. The role of child care is crucial
in this respect.

The term "child care" is used in this discussion to include
actions required to (i) ensure effective allocations of the food needs
of the children in terms of quantity, quality, and required diversity
of nutrients; (ii) ensure proper feeding practices related to timing
and sanitation; and (iii) ensure proper health care practices aimed at
minimizing or eliminating the exposure of children to health hazards
which may negatively influence the nutritional status of children.

Child care is wusually treated as the responsibility of the
mother, which in turn brings to focus, among other factors, the lovel
of nutritional knowledge of the mother, her attitudes and beliefs
related to physical upbringing of children, and her relative command
over household resources as key determinants of nutritional welfare of
children. It is likely that even the extent to which the command over
resources may have an impact on child nutrition may be largely in-
fluenced by the level of nutrition-related knowledge the mother may
possess. It is thus not surprising that the nutrition education factor
has received wide attention among researchers as well as policymakers
in relation to child nutritional welfare.

Notwithstanding the importance of the role of nutrition education,
it is very important to distinguish between the processes of acquiring
nutrition-related knowledge and processes of effectively implementing

such knowledge. In other words, nutritional knowledge in many cases,
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may be a required condition but not a sufficient one to ensure petter
nutrition to the needy children. This distinction is demonstrated in
Figure 3.1. In this figure, the vertical axis represents the levels of
children’s nutritional welfare, and the horizontal axis, the level of
resource availability in the households. The curve WW is based on the
assumption that the above two variables are positively correlated such
that the higher the resource availability, the better would be the
children’s nutritional welfare. The curve W'W" represents a policy
objective--a technically determined Tlevel of nutritional welfare
perhaps representing some minimum nutritional achievements. Being a
goal technically determined, it 1is independent of the 1level of
resources.

According to Figure 3.1, households having resources greater than
Yo are able to meet the policy objective, and those below Y, cannot.
Of course, in reality there may be some households beyond Yy, which
have children not meeting W* level of nutrition. It is also possible
that some households below Yp also may have children meeting the W*
level of nutritional welfare. Increa:ed nutrition-related education
may be most effective in the case of households beyond the Y; level of
resources who have children below W* level of nutrition.

Reallocation of resources to provide greater nutritional benefits
to children may occur without difficulty among these households when
convinced of the need for such a change. For households not providing
nutritional welfare corresponding to W* below Yo Tevel of resources,
substantial changes in the current patterns of intrahousehold resource

allocations may be required, if W* is to be reached. In particular, a


http:Increa.ed

-32-

Figure 3.1--A view of the relation between children's nutritional
welfare and the level of household resources
Nutritional
Welfare
of Children

2 Household Resources
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movement toward W* from any point in W will be difficult to achieve
because of the intrinsic relationships that may exist -between the
perception of requirements and the existing level of resources. It is
likely that at most, a single program like the one designed to enhance
nutritional knowledge of parents, may enhance nutritional welfare of
children to a limited extent. The shaded area in Figure 3.1 is an
attempt to depict this possibility. For example, it shows that a
household allowing children’s nutritional welfare at point a in the WW
curve may be "educated" to provide a welfare level denoted by b, at
most. Any additional reallocations may cause serious disruptions to
the consumption patterns which these households perceive as "optimal"
given the resource constraints. Additional allocations to currently
nonproductive members, such as children, may be viewed as leading to a
reduction in the overall resource-earning capacity of the househdld
through reduced nutrition to productive members of the household.
Changes, however desirable they may appear, may not be adopted; and if
adopted, may not be sustained, unless they help to maintain or increase
the previous degree of stability.

A nutritional education program may be run with the expectation
that a reallocation of food within the famimly may be poccivie if
sufficient information is provided to the decisionmakers. This goal
may be realized if the reallocation does not significantly disrupt the
initial preference structure. Such practices as adding a little oil to
baby foods particularly at the weaning period, using iodized salt,
adding a few green leaves or Tleafy vegetables to children’s diets,

increased feeding of breast milk and the like, may be possible without
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adding significantly to the cost structure. However, actions, such as
buying more milk foods for children, may require disruptions in the
existing preference structure which may have been formulated under
strong influences from the intergenerational re]ationships.l

In this study, the effect of nutritional knowledge on child
nutrition is examined through the level of formal education achieved by
the mothers of preschool-aged children. Formal schooling by the mother
is expected to expose her to knowledge and education which may assist
in better management of available resources, gather either directly or
indirectly information which may have a positive impact on child
rearing, and become more receptive to new information and change.

Table 3.8 shows the mean number of years of schooling by the
mothers of preschool-aged children who are classified into two groups
based on the Z-scores for height-for-age and weight-for-age anthropo-
metric measurements. The overall mean number of years of mother’s
schooling in the category of children having height-for-age Z-scores
less than -2.0 was significantly higher than the mean number of years
of mother’s schooling observed for the group of children with height-
for-age Z-scores greater than -2.0. In the case of the weight-for-age
variable, the minimal difference observed in the overall mean number of
years of schooling between the two categories was not significant. The
average number of years of mother’s schooling in different expenditure
classes do not provide a consistent picture. An important characteris-

tic emerge from this data: the average number of mother’s schooling in

1 The implications of changing resource allocations within households
under current preference structures will be examined in the section
on intrahousehold food allocations.
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Table 3.8--Mean number of years of mother’s schooling, by Z-score
classification and per capita expenditure c]ass_

Per Capita
Expenditure
Quintile HAZ <-2.0 HAZ >-2.0 WAZ <-2.0 WAZ >-2.0
(years of mother’s schooling)
1 5.29 6.22 5.54 5.96
2 6.12 5.90 7.00 5.40
3 5.85 6.26 5.88 6.30
4 5.28 6.67 5.67 6.44
5 8.07 7.79 8.43 7.77

ATl 6.00 6.60 6.22 6.47
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each of the categories is well over the level of primary education.
What appears to be lacking is nutrition-specific education rather than
formal education.

Nutrition education may be expected to play a significant role in
reducing weanling malnutrition. The relatively sharp increases in the
deficiencies of height and weight achievements among children in
weanling age categories were previously discussed. From this study as
well as from previous studies, one could infer the problem of child
malnutrition in Sri Lanka to be closely related to food inadequacies
when children are introduced to solid foods. Three components of the
problem of weanling malnutrit.ca are (1) the age at which solid foods
are introduced, (2) the qu.ntity of food given, (3) and the quality of
food given.

Traditions and beliefs that may have arisen duc to relatively low
levels of technological development associated with low levels of
economic development in the distant past may find acceptance in present
times too due to many reasons. These include lack of effective
information flows to undermine the continued perceptions that some of
the reasons leading to such beliefs and practices are still valid.

Data on the weanling age of children and the number of years of
mother’s formal education are classified into four groups each and
presented in Table 3.9. According to this sample, only about one-
eighth of the children have been introduced to solid foods at the ages
between 3 and 6 months. This age interval 1is suggested as most
suitable for this purpose. The bulk of the children--about 63 percent

--had received their first solid food when they were between 6-11
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Table 3.9--Percent of children in four weanling age categories by level
of mother’s education

Weanling Age Number of Years of Mother’s Schooling (Years) Row
Cotegories 0 1-5 6-8 >9 Total
3-6 months Column % 3.3 9.4 15.8 17.3 12.7
Row % 4.0 20.0 24.0 52.0 ---

7 months Column % 40.0 26.4 28.9 32.0 31.1
Row % 19.6 22.9 18.0 39.3 ---

8-11 months Column % 20.0 30.1 42.1 30.6 31.1
Row % 9.8 26.2 26.2 37.7 ---

> 12 months Column % 36.6 33.9 13.1  20.0 25.1
Row % 22.4 36.7 10.2 30.6 ---

Column Total 15.3 27.0 19.4 38.2 100.0
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months old. One-quarter of the children have had to wait until they
are a year or more old to receive solid foods. In this sample, only 15°
percent of the mothers have had no formal education, while 58 percent
have had six or more years of schooling. As indicated in Table 3.9,
mothers who have had six or more years of schooling have a substan-
tially jtarger share of the total number of children whose weanling ages
were between 3 and 6 months than mothers who have had no formal
education. An opposite phenomenon appears to have taken place with
regard to childi'en whose weanling age was reported to be 12 months or
more. This evidence of the association of mother’s education with the
weanling age of their children was further examined in a multivariate
analysis. The estimated model for this purpose is as follows:

Weanling Age = 9.86 - 0.19 (years of mother’s education)
(14.5) (2.8)

- 0.00006 (per capita food expenditure)
(0.2)

+ 0.19 (birth order) - 0.01 (birth interval)
(1.2) (0.9)

RZ = 0.05

Pr > F = 0.0401

F value = 2.56

Mean of weanling age = 8.8 months

As indicated by the very low coefficient of determination of this

multiple regression, the observed variations in the weanling age of
preschool-aged children in this sample are explained only minimally by
the explanatory variables included in the model. Different specifica-
tions of the model provided no better results. However, these esti-

mates point to a highly significant negative coefficient related to the
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number of years of mother’s schooling. Although the sign of the
coefficient is indicative of Tower weanling ages associated with higher
levels of mother’s education, the magnitude of the impact appears to be
extremely small. Considering the fact that the average weanling age in
this sample is 8.8 months, it should require a gigantic effort to
reduce the overall weanling age to a suitable degree, such as 3 to 6
months, through the provision of formal education. Investment on
programs to transfer nutrition-related information and guidelines, such
as on the relevance of pioper weanling practices, may prove more
effective to the extent they are adaptable under present Tevels of
household resourccs. A test of this hypothesis not possible in the
present study.

To what degree a proper timing of the introduction of solid foods
to children may assist in reducing the proportion of children nutri-
tionally at-risk is another question. In this study, an examination of
the relation botween the percent who may be identified as nutritionally
at-risk based on Z-scores, and the age at which weanling took place,
showed a tendency for a lower percentage of children who had L.ch
introduced to solid foods at lower ages, to be among the category
identified a:c nutritionally at-risk (Table 3.10). A Chi-square test
for association between two variables proved significant. However,
when the weanling age was used as a continuous explanatory variable in
multivariate analysis, it failed to be a significant variable in
explaining the probability of finding a child in the category defined

as nutritionally at-risk.
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Table 3.10--Distribution of children in a given weanling age category
between two Z-score categories

Weanling Age (Months)

<5 6 7-8 > 8
% having HAZ less than -2 20.7 22.2 38.5 41.3
% having HAZ greater than -2 79.3 77.8 61.5 58.7

Total (100.0)  (100.0)  (100.0)  (100.0)
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What would be the impact of mothers having a relatively long
exposure to formal education on their perceptions of nutritionally
desirable foods for children? Reported in Table 3.11 are the responses
by mothers of preschool-aged children to the question as to what they
considered are the foods that are most suitable to bring about better
nutrition to their children. Total number of responses for each food
item is reported as a percent of all responses pertaining to all food
items reported. These responses were classified according to two
classes, one being the responses by mothers who have had no formal
education, and the other, the responses by mothers with some years of
formal schooling. The hierarchy of the foods in order of their
perceived relative importance is virtually same under both classifica-
tions based on the level of education. Both groups perceive protein-
aceous foods, such as eggs, meat, and fish, to be most imporfant,
followed by foods rich in micronutrients.

Table 3.12 reports the calories from each fcod item as a percent
of total calories consumed by the preschool-aged children between 12
and 60 months. The average calorie shares of most of the food items
are quite similar in the two educational categories, except in the case
of Tentils where a significant difference is observed. Rice and wheat,
though perceived as being in the lower end of the hierarchy of nutri-
tious foods, provide a little over 50 percent of total child calories
irrespective of the level of mother’s education. There are few items--
meat, fish, cow milk, and Lutter--which are not consumed by children
whose mothers have had no formal education, although they are perceived

as high priorities by the same mothers. These data in general do not
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Table 3.11--Housewives’ indication of the hierarchy of nutritious foods
desirablz for children, by educational level

Mother’s Education Cateqgory

Without With
Food Item Formal Education Formal Education ATl
(as a percent of total responses)
Eggs 23.25 19.11 19.92
Meat 17.61 14.66 15.24
Fish 15.94 15.73 15.76
Cows Milk 10.96 13.18 12.73
Fruits 9.30 7.50 7.85
Milk Powder 3.99 2.22 2.57
Leafy Vegetables 3.32 6.18 5.61
Butter 3.32 4.04 3.89
Vegetables 2.99 4.45 4.16
Thriposha 2.32 3.54 3.30
Lentils 1.32 2.39 2.18
Soup 1.0 1.15 1.12
Potato 2.33 1.00 1.25
Marmite 0.67 1.40 1.25
Vitamins 0.33 1.73 1.45
Rice and Rice-Based 0.00 0.25 0.20
Wheat and Wheat-Based 0.33 0.66 0.59
A11 Other 1.00 0.9] 0.92
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Table 3.12--Calorie shares of different food items consumed by children
between 12 and 60 months of age, by mother’s education

lTevel v
Mother’s Education Cateqory
Mother Without Mother With
Food Item Formal Education Formal Education A1l

(food item’s calorie share as a % of total cal.)

Eggs 2.32 2.94 2.85
Meat 0.00 0.04 0.03
Fish 0.00 0.12 0.10
Cows Milk 0.00 1.60 1.33
Fruits 3.61 4.19 4.11
Milk Powder 19.57 21.15 20.92
Leafy Vegetables 0.02 0.06 0.05
Butter 0.00 0.10 0.09
Vegetables 0.30 0.24 0.25
Thriposha 3.80 4.07 4.03
Lentils 5.34 2.91 3.26
Potato 3.80 1.69 2.02
Rice-Based 30.15 29.57 29.65
Wheat-Based 21.51 21.39 21.40

A1l Other
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indicate deficiencies in the awareness of what foods are nutritious and

conducive to better nutrition of children, to be a problem.

THE ROLE OF GOVERNMENT TRANSFERS

The main food-related government transfers which may have an
impact on the nutritional welfare of children are effected through the
food stamp scheme, the Thriposha program, and the school biscuit
distribution program.l Although thec major focus of the Kandy case
study was on the operational aspects of the food stamp -cheme, some
information related to the Thriposha program was also collected. No

information on school biscuit program was collected in this survey.

IMPACT OF FOOD STAMP PROGRAM

Enhancement of nutritional welfare of children is not explicitly
stated as a policy objective in the food stamp program. However, the
program has been designed in such a manner as to provide the highest
individual income-transfer benefits to the children in food stamp
recipient households. The food stamps which are issued to individuals
in a family carry the highest value of Rs 25 per month when issued to
children under 8 years of age. Children between 8 and 12 years of age
receive Rs 20 per month, and others receive Rs 15 per month. An

additional indication of this indirect intention to provide assistance

1 A detailed discussion on the food- and health-related government
transfers is found in F&NPPD, Nutritional Status, Its Determinants,
and Intervention Programs (Colombo, January 1983).
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to needy children is the inclusion of powdered milk as one of the food
commodities that could be purchased using the food stamps. -

Although food stamps are technically issued to individuals in a
family, they are controlled either by the male head of the household or
the spouse.l Food stamps are thus treated as additional income to the
household. Whether incomes from food stamps, being directly food-
related, may have a higher impact on household nutrition compared with
the impact due to other forms of income was examined in a previous
study. This hypothesis was tested on large sample of households from
an island-wide survey. The test failed to provide statistical evidence
of the existence of a differential impact.2 In other words, households
receiving food stamecs view income from this source as any other form of
income received into the household. This implies that any positive
effect of the food stamp scheme on the nutritional welfare of children
should operate through the income effect it has on food consumption.

Data from the Kandy survey allow us to examine the impact of the
food stamp incomes on the calorie consumption of two groups of members
in stamp-receiving households--the preschool-aged children who form the
focus of the present study, and all other members of the recipient
households.3 Calorie consumption data for the preschool-aged children

and for the entirc household have been collected separately. The

1 see Edirisinghe, ibid.

2 See Edirisinghe, ibid. The same statistical model was tested using
data from the Kandy survey but it failed to show a significant
difference in the impact of food stamp income and other income on
food consumption.

3 A1l members of a hcusehold other than the preschool-aged children
will be denoted as "all other members" in the following sections.
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amount of calories consumed by all other members was estimated by
subtracting-the calories consumed by preschool-aged children from total
household calories. These data were used to estimate calorie consump-
tion functions separately for the two groups and examine the impact of
food stamps via their income effect on the consumption of calories.

The estimated calorie consumption functions for preschool-aged
children and all other members in food stamp-recipient households are
given in Tables 3.13 and 3.14, respective]y.1 The t-ratios related to
coefficients in the preschool-aged children’s regression (Table 3.13)
indicate only per capita expenditures and birth order of the child to
be significant variables explaining variations in the calorie consump-
tion levels of the preschool-aged children. At a Tlower level of
confidence, the age variable also can be treated as being significant.

Data related to evaluation of the impact of food stamp incomes on
calorie consumption of preschool-aged children and all other members in
stamp-recipient households are presented in Table 3.15. Households in
the Towest quartile and next higher quartile of the expenditure
distribution receive 11.8 percent and 10.3 percent, respectively, of
their total disposable incomes from food and kerosene stamps. However,
it should be noted that these estimates may be somewhat biased upward

due to the possibility of an underestimation of total expenditures dis-

1 In the regressions reported in Tables 3.13 and 3.14, the natural log
of the expenditure variable is used as an explanatory variable,
giving a semi-log functional torm for the consumption function. It
allows the marginal propensities (MPC) and calorie elasticities with
respect to expenditures to decrease with increasing levels of
expenditures and calories. These properties conform to expectations
in consumption behavior and this functional form provided the best
"fit" for the data in use.
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Table 3.13--Estimate of the calorie consumption function for preschool-
aged children in food stamp-receiving households

Explanatory Variables Regression Estimates
(Intercept) 617.26
(0.98)
Log of Per Capita Expenditure 286.56
(2.52)
Level of Mother’s Education -2.65
10.23)
Age of Child 3.98
(1.40)
Birth Order of Child -38.96
(1.94)
Child Dependency Ratio -1.18
(0.64)
R? 0.20

Note: Dependent variable: daily calories per child.
t-ratios are shown below the coefficients in parentheses.
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Table 3.14--Estimates of calorie consumption function for all other
members of household in food stamp-receiving households

Explanatory Variables Regression Estimates
(Intercept) -3598.8

(2.1)
Log of Per Capita Expenditure 1099.6

(3.5)
Household Size -81.6

(1.46)
Child Dependency Ratio 2.74

(1.46)
R2 0.17

Note: Dependent variable: per capita calorie consumption by all
other members.
t-ratios are shown below the coefficients in parentheses.
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Table 3.15--Expenditures, calorie consumption elasticities, and impact of food
stamp income on calorie consumption of preschool-aged children and
all other members in food stamp-recipient households

Per Capita Expenditure Quartile
1 2 3 4 Al

Total Expenditure (Rs/mo.) 900.00 934.00 1,369.00 2,169.00 1,343.00
Household Size 7.17 6.20 6.30 6.69 6.56
Total Food Stamps (Rs/mo.) 107.43 96.56 88.65 92.08 96.18

Per Capita Food Stamps
(Rs/mo.) 14.24 15.61 14.00 13.76 14.66

Food Stamps as a Percent of
Total Expenditure (%) 11.8 10.3 6.4 4.2 7.2

Preschool-Aged Children
(Per Capita Calories

per day) 623.00 622.00 838.00 898.00 744,00
A1l Others

(Per Capita Calories

per day) 1,176.00 2,129.00 2,065.00 2,243.00 1,913.00

Expenditure Elasticity for
Calories: Preschool-
Aged Children 0.45 0.45 0.34 0.31 0.38

Expenditure Elasticity for
Calories: A1l Other
Members 0.93 0.51 0.53 0.48 0.57

Calories due to Food
Stamps: Preschool-Aged
Children (percent) 5.4 4.7 2.2 1.3 2.7

Calories due to Food Stamps:
A1l Other Members (percent) 10.91 5.25 3.39 2.01 4.10
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cussed earlier in this paper. Nevertheless, this bias will not affect
the relation between expenditure elasticities of the two consumer
groups within the households. The overall average contribution of food
stamps to recipient household expenditures is 7 percent. In this
context, it should be noted that the value of the kerosene stamp was
increased by over 100 percent during 1984 while nr rhange occurred in
relation to food stamp entitlements.

A noteworthy characteristic of the expenditure elasticities
estimated from calorie consumption functions is the relatively higher
magnitude of the elasticities observed for all other members category
compared with the elasticity estimates relevant to preschool-aged
children. This implies that the percent increase in calorie consump-
tion by all other members in response tc a 1 percent increase in per
capite expenditures is higher than the percent increase observed for
the preschool-aged children when a similar increase in expenditures
occurs. This difference in the calorie response to expenditure changes
is largest in the case of the lowest expenditure quartile. A 10
percent increacc in expenditures in this range may lead to 9.3 percent
increase in all ot..er members’ calorie consumption compared with a 4.4
percent increase indicated for the preschool-aged children. Beyond the
first quartile, the gap in the calorie elasticities begin to narrow
down substantially.

The underlying reascns for this phenomenon are examined in the
section on intrafamilial food distribution. These elasticities when
related to the marginal increases in expenditures that occur due to

«00d stamp receipts provide an indication of the contribution of the
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food stamp incomes to calorie consumption of the two groups. Food
stamps received in the household appear to have increased caloria
consumption of preschcol-aged children by 5.4 percent and calorie
consumption of all others by 10.9 percent among households in the
Towest quartile. As expenditure levels increase, the relative contrib-
ution of food stamps to calorie consumption of the two groups tend to
decrease.

An important issue related to child nutrition emerges from these
results: that government transfers may have a differential impact on
certain groups or members in a household, although the overall impact
of the food-related transfers of incomes may not be any different from
any other form of income. Two implications are clear: first is the
inadequacy of viewing child nutritional welfare through household
welfare, and the second is the need to clearly understand the percep-
tions and factors contributing to these perceptions of nutritional

welfare of children by those who manage resources in households.

IMPACT OF THE THRIPOSHA PROGRAM

The Thriposha supplementary feeding program has been in existence
for over 15 years. Its major objective has been the reduction of
protein-energy malnutrition, nutritional anaemia and xerophthalmia by

providing supplementary nutrients to following categories:l

1 Food and Nutrition Policy Planning Division of the Ministry of Plan
Implementation, An Evaluation of the Thriposha Programme, Publication
No. 14 (Colombo, Sri Lanka, 1983).
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1) Infants of 6-12 months and preschool-aged children of 13-72
months who fall within the second and third degree of PEM and display
clinical manifestations of Kwashiorkor and Marasmus;

2) Ante-natal mothers who show a tallquist reading of 50 percent
and below;

3) Lactating mothers who show clinical signs of anaemia or having
difficulty in breastfeeding their children; and

4) Ward patients--infants, preschoolers, pregnant and lactating
mothers--falling within the criteria Tisted above.

Recipients of this supplementary feeding program are selected
exclusively by medical personnel. No income criteria are stipulated
for selection. The program expects recipients to consume 50 grams of
Thriposha per day which quantity is expected to provide 190 calories,
10 grams of protein, and 3 grams of iron.]  These contents as a
percentage of the recommended allowances for preschool-aged children

are shown below:

Daily recommended allowances of energy, protein,
and iron supplied by 50 grams of Thriposha

Child Category Energy Protein Iron
(percent)

6-12 months 23.2 52.6 30

1-3  years 15.7 41.7 30

4-6 years 11.5 32.3 30

Source: Food and Nutrition Policy Planning Division of the Ministry of
Plan Implementation, An_Evaluation of the Thriposha Program,
Publication No. 14 (Colombo, Sri Lanka, 1983).

1 Food and Nutrition Policy Planning Division of the Ministry of Plan
Implementation, ibid, p. 16.
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Only a partial evaluation of the effectiveness of the Thriposha
supplementary feeding program is undertaken in this study. A more
rigorous evaluation would require differ«nt procedures for sampling and
testing of hypotheses. In particular, given the criteria adopted for
selection of beneficiaries, a proper evaluation of the impact of the
Thrigosha feeding on recipients’ nutritional status would require, at
the minimum, monitoring of the recipients’ nutritional status along
with a control group. Si3ce only childr n in second and third degree
malnutrition in Gomez scile are “technically" entitled to receive
Thriposha, the observed nutritional status of the recipients relative
to others would always tend to be worse than the others, if all the
children in the sample have been screened for Thriposha entitlements.
In g2neral such comprehensive screening is not urdertaken. This allows
a very broad comparison of the recipients with the others in the
sample, as shown in Table 3.16.

According to Table 3.16, only 45 percent of the Thriposha recip-
ients in the sample under study fall within the second and third degree
malnutrition categories. One cannot conclude that this may be due to
mistargeting of the benefits. The operating instructions of the
program require that the recipients be provided with Thriposha for 3-6
months.l One can thus hypothesize that the 6.6 percent of the recip-
ients found as having norma) weight-for-age and 48.3 percent in first
degree malnutrition category are a reflection of an improvement in

weight achievement due to continued stay in the program. However, a

1 Focd and Natrition Policy Planning Division of the Ministry of Plan
Implementation, ibid, p. 4.
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Table 3.16--Percent of preschool-aged children in different categories
of the Gomez classification and Z-scores among Thriposha
recipients and others )

Thriposha Recipients Others
N=60 N=137
(percent)

1

Gomez Classification
Normal 6.6 10.2
First Degree 48.3 56.2
Second Degree 43.3 32.8
Third Degree 1.6 0.7

Z-Score Classification

Height-for-Age less than -2 45.0 35.0
Weight-for-Age less than -2 43.3 35.0
11.6

Weight-for-Height less than -2 13.3

1 F. Gomez et al., "Mortality in Second and Thirc Degree Malnutri-
tion," Journal of Tropical Pediatrics and A“rican Child Health
(1956).
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rigorous test of this hypothesis is not possible under present data
availability.

In comparing the percentages of recipients and non-recipients in
the four categories of Gomez classification, a statistically signif-
icant difference was found only in the category of second degree
malnutrition. That a greater incidence of second degree malnutrition
occurs in the case of recipients is compatible with the selection
criteria discussed earlier.

Perhaps the more important aspect in an evaluation of thg
Thriposha program is the potential "leakage" to other members of the
recipients’ households either directly or indirectly or both. A direct
Teakage occurs if the Thriposha supplements provided to a child are
shared by others in the family. An indirect leakage may be said to
occur when the normal food allocations to the Thriposha recipient child
in the family are reduced because of his or her being in the Thriposha
feeding program. If receipt of Thriposha to a household member is
viewed as an addition to the total household income, the income effect
of the Thriposha supplement would be to increase the level of household
food consumption. However, this income effect would materialize only
if food allocations to the recipient child is withdrawn to the extent
of the perceived income effect.

The hypothesis that the income effect of the Thriposha receipts
may diminish the expected impact of the supplementary feeding program
can be tested in a somewhat less rigorous manner than what it requires
to test such a hypothesis, using presently available data. Data in

Table 3.17 are provided for this purpose. Daily calorie consumption
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Table 3.17--Mean calorie consumption of children between 12 and 60
months of age in Thriposha-receiving households and in
others i

Thriposha Recipients Others

Overall Mean Calories:

Adult Equivalent 1,966 1,758
Per Capita 949.9 846.2

Thriposha Calories:

Adult Equivalent 248 26

Per Capita 119.5 12.5
A1} Other Calories:

Adult Equivalent 1,718 1,732

Per Capita 830 833.7

Mean Adult Equivalent Unit 0.4832 0.4814
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levels of the preschool-aged children above 12 months of age are
presented in both adult equivalent units and per child basis.

The presentation of data on adult equivalent basis is useful to
allow comparability between groups having different age compositions.
In this sample, however, the age structures of children in Thriposha-
receiving households and all other households do not appear to be any
different from one another. Both groups have adult equivalent umts of
around 0.48 for the children under consideration.

What the data in Table 3.17 point to is a higher level of calorie
consumption by Thriposha-recipient households than the ion-receiving
households. The difference of 103 calories when overall per capita
calories were compared was found to be statistically significant at 10
percent Tevel of probability when a one-tailed test is conducted to
test the hypothesis that Thriposha recipients do not have higher
calorie consumption level than others. This hypothesis was further
tested in a multivariate analysis where, in a children’s calorie
consumption function, a dummy variable related to Thriposha recipients
was included. The multiple regression result shown in Table 3.18
indicates that the intercept term would be higher for Thriposha
recipients than for others. The coefficient for the dummy variable is
significant at 10 percent level of probability in a one-tailec test.
One may infer from these data that the higher level of calorie consump-
tion by the Thriposha recipients is achieved by the additional calories

received from the Thriposha program.! Evidence from these data allows

1 These data show that some households not in the Thriposha program
also provide Thriposha to their children, apparently having purchased
from the commercial sales program of the Thriposha program.
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Table 3.18--Regression estimates of children’s calorie consumption

function

Coefficient T-Ratio
Intercept -293.2 (0.9)
Thriposha dummy 82.4 (1.3)
Log of per capita expenditure 200.2 (3.8)
Age 5.1 (2.4)
Mother’s education 10.8 (1.4)
Birth order -38.7 (2.1)
Child dependency ratio -0.92 (1.8)

R2 = 0.23
F = 7.8
Pr>F = 0.0001

Note: Thriposha dummy takes value of

and a value of zero, otherwise.

1 if child is Thriposha recipient
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one to conclude, at least tentatively, that the Thriposha program as a
supplementary feeding program may have a positive impact on calorie
consumption levels of the beneficiaries. Further research specifically

on the Thriposha program is required to confirm this finding.
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4. MULTIVARIATE ANALYSIS OF THE DETERMINANTS

Previous sections examined some of the important variables which
are expected to affect the nutritional status of preschool-aged
children. The focus was on the expected relationship between a given
variable and the nutriticnal status indicator providing basically a
bivariate analysis. However, most of the variables are interrelated
which make it necessary to allow any interactions among variables to be
reflected when estimating the impact of a given variable. Multivariate
regression techniques are useful in this context.

The procedure for the multivariate analysis used in this section
is to estimate the impact of a number of explanatory variables on the
probability of finding a child nutritionally at-risk. Accordingly, the
assigned value of the dependent variable becomes 1 if the calculated Z-
score is less than -2, 0. The value of the dependent variable would be
zero if the calculated Z-score is greater than -2. This limited
dependent variable amounts to a probability measure because its limits
are at 0 and 1. In the estimation of the probabilities as they are
affected by given variables, the functional form used is based on the
lTogistic curve. This is to ensure that all predicted probabilities lie

between 0 and 1.1

1 For a description of this model, see Neville Edirisinghe, "A Prelimi-
nary Analysis of the Determinants of Nutritional Welfare Among
Preschoolers in Sri Lanka," presented at Seminar on Nutritional
Status and Socioeconomic Survey Findings, Food and Nutrition Policy
Planning Division, Colombo, 1985.
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In the Togit model specification, seven variables were used as the
major variables affecting the probability of finding a given level of a
Z-score related to height-for-age and weight-for-age. Of the seven
"explanatory" variables, the one which is expected to broadly reflect
the impact of the resource availability was allowed to take two
different forms, viz. the amount of calories consumed by the child and
the adult per capita expenditure level. These two variables were run
separately with other variables. The other variables were the level of
mother’s ecucation (defined as the number of years of schooling of the
mother), age of the child in months, child dependency ratio (defined as
the ratio of children under 14 years of age to rest of the household),
participation in the food stamp scheme (expressed as a dichotomous
variable when it receives a value of 1 if participation occurs and
zero, otherwise), the availability of toilet facilities (also expressed
as a dichotomous variable), and participation in the Thriposha program
expressed as a dichotomous variable. The mean values of these vari-
ables are given below:

Mean Values of Variables Used in the Logit Model

Full Sample Lower-Half

Percent with height-for-age Z-score less than -2 35.00 40.00
Percent with weight-for-age Z-score less than -2 32.00 47.00
Amount of child calories (number per day) 846.00 726.00
Per capita food expenditure Rs 293 Rs 145
Mcther’s education level (years in school) 6.36 5.93
Age of child in months 33.47 33.44
Percent receiving food stamps 55.00 69.00
Percent having toilet facilities 91.00 69.00
Percent receiving Thriposha 28.00 26.00
Child dependency ratio 103.41 121.27

Regression estimates of the coefficients of each variable, the

t-ratio pertaining to the coefficients and the derivatives related to
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each variable, are given in a number of Tables in the sections below.
The t-ratio, which is the quotient when the coefficient is divided by
the asymptotic standard error of the estimate of the coefficient, gives
a statistical indication whether a coefficient estimate is in fact
different from zero. Since most of the variables used have a priori
expectations as to the direction of the impact they may have on the
dependent variable, one-tailed t-tests for significance of the estima-
ted coefficients are permissible related to such variables. Given the
size and the nature of the sample, a 10 percent level of significance
for one-tailed test where an absolute t-value of 1.26 or larger
indicates statistical significance of the estimate, was chosen to
examine the impact of the varijables.

The derivative of each variable reported in the tables shows the
expected change in the probability of finding Z-scores less than -2
given a unit change in the particular variable, holding other variables
constant.

The two important statistics given in Table 4.1 and in all other
tables giving results of the logit model estimation, are the t-ratios
and the derivatives. A value of more than 1.26 for the t-ratios shows
that the coefficient is significant at 10 percent level of probability
for a one-tailed test. A negative sign for the derivative shows that a
unit increase in the particular variable will decrease the probability
of obtaining Z-scores less than -2 by the amount shown in the deriva-
tive; a positive sign will indicate an increase in the probability.

A striking feature of the analysis based on the derivatives of the

variables is the relatively minor impact a unit change in each variable
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Table 4.1--Regression coefficients and derivatives based on the L?git
model related to height-for-age Z-scores (full sample)

Explanatory Variable Coefficient T-Ratiol Derivativel
(Constant) -0.70 1.21 -0.14609
Child calories (per day) -0.00059 1.52 -0.000123
Mother's education -0.0781 1.77 -0.01616
Age (months) 0.029 2.80 0.00645
Child dependency ratio 0.0036 1.62 0.00075
Participation in the food

stamp program (percent) -0.646 2.03 -0.1346
Availability of toilet

facilities (percent) -0.206 0.63 -0.042
Participation in Thriposha

program 0.5753 1.80 0.1195
1 See text for description of the model and definiticn of these

variables.
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of policy interest can have on the dependent variable. Conversely,
relatively large changes in these variables are required to expect a
significant reduction in the numbers presently at nutritional risk.
For example, if the average amount of calories consumed by preschool -
aged children per day is increased by 100 units, the probability of
height-for-age Z-scores falling below may be reduced only one percen-
tile point or from the sample mean of 35 percent to 34 percent. The t-
ratio for the coefficient of the per capita expenditure level variable
in Table 4.2 shows this variable as having no impact on the dependent
variable. This reflects a lack of a systematic relationship between
height achievements of preschoo’-aged children and the Tlevel of
resources, when the entire expenditure range is considered. in other
words, the reductions in numbers who are nutritionally at-risk at
higher expenditure levels are not sufficient enough to register a
significant impact of the resource level. The lack of statistical
significance of the resource variable does not mean it is an unimpor-
tant variable in this instance. On the other hand, it reminds one to
examine more closely as to what causes the results that are contrary to
expectations. This variable is further examined in relation to iower-
half of the expenditure distribution.

If the .verage number of years of mother’s schooling has beer ont
year more than the observed average of 6.36 years, this model predicts
that the probability of HAZ less than -2 may have been Tower by
approximately two percentage points. In other words, even if &ll
mothers in this sample had received general education through the 10th

grade, holding other variables constant, one may still expect to find
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Table 4.2--Regression coefficients and derivatives based on the LYgit
model related to height-for-age Z-scores (full sample)

Explanatory Variable Coefficient T-Ratiol Derivativel
(Constant) -0.803 0.208 -0.1678
Per capita expenditure
(Rs/mo.) -0.00093 0.232 -0.00019

Mother’s education level -0.073 2.05 -0.0174
Age (months) 0.0267 2.66 0.0055
Child dependency ratio 0.0033 1.52 0.00075
Participation in the food

stamp program (percent) -0.6373 1.98 -0.1228
Availability of tuilet

facilities (percent) -0.21 2.28 -0.043
Participation in Thriposha

program 0.47 1.50 0.098

1 see text for a description of the model and definition of these

variables.
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over a quarter of the preschool-aged children to have HAZ less than
-2.  Similarly, if the child dependency ratio is reduced to 50 percent
from the current 101 percent, the reduction in the probability of HAZ
less than -2 may not be more than 3 percentile points. The t-ratio
with respect to the frequency in the availability of toilet facilities
--somewhat vague proxy for proper sanitary practices--reveals that this
variable is not significant.

From the perspective of the present commitment of the government
to provide income transfers to needy households, the impact of partici-
pation in the food stamp scheme on nutiitional welfare of preschool-
aged children needs to be closely examined. In Tables 4.1 and 4.2, the
food stamp-related variable is seen to be highly significant as a shift
variable. The food stamp-related variable is included as a dummy
variable to account for any significant shift in the intercept, holding
the impact of all other variables constant. The results show that
preschool-aged children of food stamp-receiving households have a lower
probability of obtaining height-for-age Z-scores less than -2 than
their counterparts who are faced with similar levels of all other
variables used here as determinants of nutritional status. However, as
in the case of other variables, the impact is minimal. For example, an
increase of the incidence of food stamp recipients from the 55 percent
observed in this sample to 65 percent may bring down the percentage
children with HAZ less than -2 by about 1-1/2 percentage points.

Since most of the intended food stamp beneficiaries are expected
to be in the Tlower half of the expenditure range, the model was

reestimated using data from households in the lower half of the
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expenditure distribution. In this subsample, about 70 percent of the
households do receive food stamps, compared with the 55 percent in the
total sample. According to results shown in Table 4.3, if participa-
tion is increased by 10 percentile points in this subsample, the
probability of getting HAZ Tess than -2 may be reduced by 1.8 percent.
These results indicate that even if all households in the lower-half of
expenditure distribution were covered by the food stamp scheme, the
reduction that could be expected is less than 7 percentile points, from
about 39 percent observed to have HAZ less than -2 in this subsample.
In this subsample, the expenditure variable is also seen as having a
significant impact on the dependent variable. However, as in other
cases, the impact is relatively smail and large increases in the
expenditure levels are required to bring about any substantial changes
in the percent of nutritionally at-risk.

The derivative with respect to the Thriposha variable shows that
an increase in program participation may incr:ase the probability of
obtaining Z-scores less than -2 for the height-for-age variable. This
is realistic because of the selection criteria adopted in providing
Thriposha supplement. As discussed earlier, only the “truly" malnour-
ished are selected for this program based on current weights. It is
likely that these recipients have also serious under-achievements in
their linear growth. These results, in other words, show that the
selection criteria have been efficiently administered.

A similar exercise as above was conducted in relaticn to the
weight-for-age variable and the results are given in Tables 4.4 through

4.6. These results indicate the following features:
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Table 4.3--Regression coefficients and derivatives based on the Logit
mode]l r?1ated to bheight-for-age Z-scores (lower half of the

sample)

Explanatory Variable Coefficient T-Ratiol Derivatives
Constant 0.9918 0.82 0.2092
Per capita expenditure -0.0117 1.78 -0.002
Mother’s education level -0.0208 0.35 -0.004
Age (months) 0.03114 2.39 0.0072
Child dependency ratio 0.0005 0.19 0.0001
Participation in the food

stamp program (percent) -0.843 1.91 -0.1779
Availability of toilet

facilities (percent) -0.335 0.75 -0.0706
Participation in the

Thriposha program 0.0614 0.13 0.0129

1 see text for a cascription of the model and definition of

variables.
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Tavie 4.4--Regression coefficients and derivatives based on the LYgit
model related to weight-for-age Z-scores (full sample)

Fxplanatory Variable Coefficient T-Ratiol Derivativel
Constant 0.154 0.35 0.05447
Child calories (per day) -0.001 2.40 -0.00021
Mother’s education level -0.0326 0.81 -0.006863
Age (months) -0.00686 0.67 -0.001441
Child dependency ratio 0.0044 1.94 0.00092
Participation in the food

stanp program (percent) -0.3334 1.04 -0.0710
Availability of toiiet

facilities (percent) 0.006625 0.01 0.0025
Participation in the

Thriposha program 0.3821 1.18 0.0797

1 See text for a description of the model and definition of

variables.

these
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Table 4.5--Regression coefficients and derivatives lased on the L?git
model related to weight-for-age Z-scores (full sample)’

Explanatory Variable Coefficient T-Ratiol Nerivativel
Constant 0.4050 0.65 0.0675
Per capita expenditure -0.0031 2.47 -0.00065
Mother’s education level -0.0320 0.78 -0.0054
Age {months) -0.0156 1.50 -0.0032
Child dependency ratio 0.00403 1.90 0.000849
Participation in the food

stamp program (percent) -0.387 1.00 -0.086
Availability of toilet

facilities (percent) 0.104 0.27 0.0299
Participation in the

Thriposha program 0.243 0.76 0.506

1 see text for a description of the model and definition of these

variables.
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Table 4.6--Regression coefficients and derivatives based on the Logit
mode] rflated to weight-for-age Z-scores (lower half of the

sample)

Explanatory Variable Coefficient T-Ratiol Derivativel
Constant 0.340 0.2887 0.0804
Per capita expenditure -0.0046 0.64 -0.00095
Mother’s education level -0.0355 0.63 -0.00838
Age (months) -0.0070 0.53 -0.00167
Child dependency ratio 0.0030 1.11 0.00077
Participation in the food

stamp program (percent) -0.6382 1.51 -0.1506
Availability of toilet

facilities (percent) 0.1781 0.41 0.0420
Participation in the

Thriposha program -0.1356 0.30 -0.0320

1 see text for a description of the model and definition of these

variables.
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The -amount of calories consumed by tha child (Table 4.4) and per
capita expenditures (Table 4.5), are variables that s:gnificantly
affect the degree of weight achievement by the preschoolers.
However, when the sample is restricted to the lower %Yaif of the
expenditure distribution, the expenditure variable i shown to be
not significant.

The impact of a unit change in calorie consumption of preschool-
aged children and in child dependency ratio on the probability of
obtaining weight-for-age Z-scores less than -2 is almost the same
as in Lhe case of height-for-age variable.

The level of mother’s education does not appear to significantly
affect the wcight-for-age variable.

When the full sample is considered, the impact of the participa-
tion in the food stamp scheme on the probability of obtaining WAZ
less than -2 among pr .school-aged children is nct significant
(Tables 4.4 and 4.5). In the lower hLalf of the sample, however;
participation in the program appears t. significantly reduce the
probability of getting WAZ less than -2 (Table 4.6).

Availability of toilet facilities does not explain the variability
in weight achievements.

Participation in the Thripcsha program is not seen as a signif-
icant variable. This result has to be interpreted cautiously.
One may interpret the non-significance of the Thriposha variable
which is used as a dichotomous variable, as an indication of a
relatively positive impact on the weight achievements of the

recipients. In other words, what one may expect in the case of
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the Thriposha recipients is a significant coefficient with a
negative sign, given the selection criteria that only the malnour
ished are included in the program.

The indication given in these data as to the positive impact of
the food stamp transfers on nutritional welfare of preschool-aged
children needs further examination. The earlier report on the food
stamp scheme reported that incomes accruiny from food stamps do not
affect the marginal propensity to expend on food or consume calories at
the household level any differently from incomes received from any
other source.l If so, what mechanism is responsible for enabling the
probability of being nutritionally at-risk to be lower, though mini-
mally, in the case of food stamp recipients than others, after control-
1ing for other major determinants of child nutritional welfare? This
phenomenon observed in the multiple regression results, is compatible
with the lower percentages of children having Z-scores less than -2
related to height-for-age and weight-for-age among stamp recipients
than among others, discussed in an earlier section.

What are the food stamp program specific factors that may explain
the above phenomenon? One may be the specific types of food which are
induced to be purchased by the program and are conducive to children’s
nutritional enhancement. Another may be the regularity in consumption
which may be induced by the consistent income flows through the food
stamp program. The first hypothesis may be examined by comparing the

shares of calories provided by different food groups, in the case of

1 Neville Edirisinghe, "Food Stamp Schemes in Sri Lanka: Costs,
Benefits, and Policy Options," Research Report forthcoming
(Washington, D.C.: International Food Policy Research Institute).
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stamp recipients and non-recipients. Table 4.7 provides data for this
purpose.

Among children in the poorest quartile, the share of calories from
rice and rice-based products shows virtually no difference between
stamp recipients and non-recipients. Similar is the story of wheat and
wheat-based products and their calorie shares. It must be noted that
rice purchases constitute 75 percent of all purchases made out of food
stamps, with wheat and wheat products accounting for nearly 7 percent
of these purchases.l More pertinent perhaps is the role of milk and
milk products in the diets of the preschool-aged children under
consideration.  Their nutrition is significantly Tower among stamp-
recipient children than among non-recipients. Although the implied
expectation of providing a larger value of food stamps to children may
have been to induce Targer purchases of child-specific foods, such as
milk powder and milk foods, this survey found only 6 percent of
purchases are accounted for by these foods.?2

Given that the comparison is between children in similar economic
circumstances, the relative calorie shares of milk and milk products
provide somewhat sufficient ground to hypothesize that relatively high
levels of calories from all starchy foods and sugar may have enabled
reductions in milk food consumption. In other words, one may hypofhe-
size that the additional calories from carbohydrates which the food

stamp program may have made available have resulted in reductions in

1 Edirisinghe, ibid, p. 110.
2 Edirisinghe, ibid, p. 110.



Table 4.7—Sources of calories consumed by preschool-aged children in food stamp recipient

households ard in all other households

Per Capita FExpenditure ouartiles

Quartile 1

Recipients Others

Quartile 2
Recipients Others

All Households

Recipients Others

31.97
22.77
2.81
11.65
3.50
8.98
0.32
3.3C
2.31
7.70
0.73
0.09

=100.00

36.37
16.49
0.90
23.62
5.05
5.27
0.37
0.92
3.18
4.73
0.00
3.09

=100.00

39.74
21.57
0.50
15.06
3.05
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=100.00

19.25
21.43
5.96
36.21
1.43
4.85
0.13
4.72
3.75
0.97
0.00
1.28

=100.00

30.74
21.15
1.93
17.64
2.95
§.87
0.31
4.91
2.09
3.84
0.68
0.32

=100.00
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milk food expenditures. However, presently, a vigorous test of this
hypothesis is not possible.

Table 4.8 provides data to compare the calorie consumption levels
of children in food stamp-recipient households and other households by
expenditure quartiles. Given the potential impact of age on calorie
requirements, the more suitable variable for comparison between calorie
consumption levels of stamp recipients and others is the average adult
equivalent child calories than the per capita consumption Tevel.
Although the calorie consumption levels of non-recipients appear to be
higher than the recipients throughout the expenditure range, statisti-
cal testing for the differences in the means of adult equivalent
calories revealed no significant differences, except in the case of the
second quartile. It is apparent from per capita food :xpenditure data
that hardly any difference exists between the two groups. The incompa-
tibility of the calorie consumption data in the second quartile with
the patterns observed for other groups and other variables may thus be
caused by some structural data problem in this particular quartile.
However, the indication in general is that the composition of the
calorie sources may not be the factor causing the differences in the
probability of being nutritionally at-risk between stamp recipients and
non-recipients,

The second possible explanation is the regularity of food stamp
incomes and its impact on regularity of calorie consumption by the
stamp-recipient children vis-a-vis others. Whatever the food supplies
facilitated by the food stamp incomes are regularly available. These

supplies in fact are obtained during the beginning of the month of a



Table 4.8—Per capita and adult equivalent calories cansumed by children between 12 and 60 months of age
in food stamp recipient and other households

Per Capita Expenditure Ouartiles

(1) (2) (3) (4)

Recipients Others Recipients Others Recipients Others Recipients Others

Per child daily calories 608 701 677 899 810 822 895 1,045
Adult equivalent child

calories 1,394 1,717 1,579 2,231 1,694 1,952 2,061 2,253

Per capita food expenditure

(Rs/mo.) 109 104 158 15¢ 210 216 314 393
Adult equivalent wunits

of children 567 .618 .668 .594 .528 «565 « 601 .598

_LL_
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large majority of the recipient households.l The regularity of food
supplies from focd stamps may instill a greater regularity of food
consumption in frequency and quantity among recipient households
compared with non-recipient households with comparable 1levels of
overall resources. Data are not available for a continued period of

time to test this assumption.

1 Edirisinghe, ibid.
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5. INTRAHOUSEHOLD FOOD DISTRIBUTION PATTERNS

Understanding the distributional patterns of available food
resources within the households and identification of determinants of
these patterns have received wide attention in relation to problems of
malnutrition among particular members of households, such as children
and pregnant women and lactating mothers.!  The rationale for the
upsurge in this interest among researchers, development planners, and
programmers emanates from the premise that the av:ilability of re-
sources for acquisition of food alone may nct be a sufficient condi-
tion, though a necessary one, to redress the problem of malnutrition
among certain members of a household. It is suggested that "households
as a whole do not operate to promote the common good of all members"
and that "within conditions of chronic resource scarcity, some family
members consistently fare worse than others."?Z

Age and gender are the two factcors that are usually identified as

the basis for apparent discrimination in the distribution of food

-

1 For a discussion of the basic issues and a review of the literature,
see B. Rogers, "The Internal Dynamics of Households: A Critical
Factor in Development Policies" (Washington, D.C.: USAID, October
1983), mimeographed.

2 E, G. Miwoz and F. E. Viteri, "Studying Health and Nutrition Behavior
by Examining Househcld Decision Making, Intra-Household Resource
Distripution, and the Role of Women in these Processes, Food and
Nutrition Bulletin 7 (4) (1986).
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within a household.l In general, the pattern that has emerged is one
where adults are preferred over the children, males are preferred over
females, and sometimes a combination of both an age and a sex bias.
However, Lipton has shown the limitations to such generalizations on
the basis of statistical properties of the different case studies which
have led to these generalizations. He concludes, after evaluating
often-quoted case studies, that "it is rare to find food discrimination
against adult women in intra-family food allocation; slightly less rare
to find it against children as such; and at least rate to find it
against girls aged 0-4, though even this appears to be common only in
Bangladesh and Northern India."?

What one may see as a discriminatory distribution pattern from an
accounting sense,3 in fact may be what is perceived as most rational by
the household decisionmaking process given the particular resource
constraints and socioeconomic environment. What an insider may view or
assess as a discriminatory food distribution pattern may in fact be a
desperately poor family’s last resort--maximizing its prospect of

pulling through by feeding members most likely to earn incomes,

1 For a review of a number of case studies pointing to evidence of such
distributional patterns, see Nutrition Economics Group, "Intra-Family
Distribution: Review of the Literature and Policy Implication"
(Washington, D.C.: U.S. Department of Agriculture, Office of
International Cooperation and Development Technical Assistance
Division, March 1982); and Michael Lipton, Poverty, Undernutrition,
and Hunger, Staff Working Papers 597 (Washington, D.C.: World Bank,
April 1983). .

Z Lipton, ibid, p. 54.

3 This refers to the practice of matching expected proportionate
distribution of available nutrients with observed shares in households.
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currently or when they are older.l In such situations, there may be
very little that programs such as nutritional education can do if they
require structural changes in the current resource allocation patterns
in order to eliminate or minimize apparent "discriminations."

The above discussion points to the Tevel of resource availability
as the primary factor explaining intrafamilial food distributions. The
rationale of the distributional beiavior, on the other hand, may be
related not only to a given level of resources but also to a house-
hold’s desire to sustain it nresently and in the future. The emphasis
on the resource availabiiity factor implies that the food distrib-
utional behavier in resource-poor hruseholds has to be examined
separately from tha behavior of the non-poor. Understanding the
resource-induced behavior.i patterns may also help in designing
specific and effective intervention programs, where necessary.
However, this leads to the operational issue of distinguishing the poor
from the non-poor.

Figures 5.1, 5.2, and 5.3 portray three possible relationships
between the level of resource availability and nutritional welfare of a
given set of individuals. In these Figures, the calorie adequacy
ratio--the amount of calories consumed expressed as a percent of the
recommended energy ailowance--is depicted as a function of the level of
resources. Figure 5.1 represents an "structuralist" viewpoint of the
intra-famiiial food distribution behavior. It represents an extreme
situation where accumulated cultural, social, and institutional

relationship between child nutrition and the rest of the household

1 Lipton, ibid, p. 54.
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Figure 5.1--A resource-invariant pattern of intra-familial food
distribution
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Figure 5.2--A resource-variant pattern of intra-familial food distribution
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Figure 5.3--A resource-indifferent or "perfect distribution” pattern
of intra-familial food distribution

HCAR or
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(CCAR/HCAR)
(%)
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1 HCAR = Houselold Calorie Adequacy Ratio

CCAR = Child Calorie Adequacy Ratio
(CCAR/HCAR) = Child Calorie Adequacy Ratio + Household
Calorie Adequacy Ratio
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nutrition completely unresponsive to changes.in incomes or any other
variable. Using child .calorie adequacy ratio and othgr members’
calorie adequacy ratio as proxies for nutritional welfare, Figure 5.1
shows that the difference between the two ratios are unaffected by the
level of resources available to the household.

Figure 5.2 depicts a more realistic situation where more relaxa-
tion of constraints that may have led to behavioral rigidities lead to
a greater degree of equity in food distribution. Accordingly, there
would be some resource Tevel allowing complete equity. If Figure 5.2
is a realistic depiction of behavioral patterns, the increased resour-
ces to presently low-income households may lead to an enhancement of
child nutrition. The "resources" referred to in this discussion
involve all agents that can increase material wellbeing of the house-
hold, 1including monetary incomes, incomes in kind, education, and
health and sanitation Facilities and services. Different combinations
of these factors may yield different results in increasing chi]d
nutrition.

A perfect distribution of food resources within household member-
ship is depicted in Figure 5.3. Irrespective of the level of re-
sources, available food is distributed equitably according to require-
ments. In this situation, the ratio of child calorie adequacy ratio to
other household members’ calorie adequacy ratio would always equal 1,
except perhaps at relatively high resource levels. This may be because
after meeting basic energy needs of all members, any additional
calories that are brought into the households may be adult-specific
which would allow other household members’ calorie adequacy ratio to be

greater than 100 and above the child adequacy ratio. In other words,
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children may not be as "overfed" as adults would be at high resource
lTevels. In Figure 5.3, the curve representing child calorie adequacy
ratio as a percent of other household members’ calorie adequacy ratio
shows this relationship.

Based on the more realistic behavior depicted in Figure 5.2, the
point at which a significant change occurs in the pattern of intra-
familial food distribution may be identified by monitoring the
resource-induced changes in the calorie adequacy ratios. In parti-
cular, under the above hypothesis, one may expect the resource-induced
changes in the calorie adequacy ratio of the more productive members to
be larger than the changes related to less productive members until a
resource level where a satisfactory level of adequacy for the more
productive members is reached. This level may be perceived by the
household decisionmaking process as one where perceived minimum energy
requirements for productive members have been met, and beyond which
greater transfers to less productive members may be affected without &
negative impact on maintaining current and future productivity of the
more productive members.

Table 5.1 gives the calorie consumption levels of preschool-aged
children and all other members of the households based on data from the
Kandy survey. As mentioned earlier, individual food consumption data
were collected only in the case of preschool-aged children in this case
study. The calorie availability for the household members other than
preschool-aged children was derived by subtracting the total calories
consumed by the preschool-aged children from the total household

calorie consumption.



Table 5.1~—Mean calorie adequacy ratios of preschool-aged children ad all other members in the households, by
per capita expenditure class, Kandy District Survey, 1984

Preschool-Aged Children All Other Menmbers
Per Capita Per Capita Adult Equivalent Calorie Percent Increase Adult Equivalent Calorie Percent Increase

Expenditure Expenditure Calorie Consump- Adequacy Between Expendi- Calorie Consump- Adequacy Between Expendi- Equity

Quintile (Rs/mo. ) tion Level Ratio ture Classes tion Level Ratio ture Classes
(percent) (percent)

1 122 1,468 53.38 1,779 64.69 82.5
6.4 28.6

2 168 1,562 56.80 2,288 83.20 68.2
22.2 03.7

3 222 1,910 69.45 2,373 86.29 80.5
01.2 13.9

4 304 1,933 70.29 2,704 98.32 71.4
‘ 17.9 34.9

5 878 2,280 82.90 3,649 132.69 62.4

All 337 1,830 66.5 2,555 92.90 71.5

1 Equity measure = (calorie adequacy ratio of preschool-aged children/calorie adequacy ratio of all others) * 100.

-Lg..
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Calorie consumption of .preschool-aged children and all other
members are standardized by expressing each individual as an adult
equivalent unit based on the FAO/WHO recommendations, as shown in Table
5.2. This standardization was particularly necessary to correct for
the differences in the age distribution of preschoolers in different
expenditure classes.

A few important consumption relationships emerge from the informa-
tion shown in Table 5.1. First is the resource-induced increases in
the per adult equivalent calorie consumption levels of both preschool -
aged children and all other members.! Second is the relatively large
differences in the calorie adequacy ratios between the preschool-aged
children and all other members throughout the expenditure range. These
differences are least in the lowest level of resources and highest 1in
the highest level of resources, as indicated by the equity measure
shown in Table 5.1. Third is the differences in the rate of change in
the calorie adequacy ratios in each of the two categories when moving
from one level of resource availability to a higher level. This last
cnaracteristic allows us to make the inference that in a relatively
resource-poor situations, intrafamilial allocations would tend to favor
the more produciive members of the household more as part of a survival
strategy than as a consequence of a lack of knowledge of the nutri-

tional requirements of the less productive members.

1 Children below one year of age are excluded from this analysis due to
difficulties in accounting for nutrient intake from breastfeeding.
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Table 5.2--Adult equivalent consumption units, by age and sex

Male Fémgle

Age (Years) A.E. Unit Calories A.E. Unit Calories
<1 . 0.27 742 0.27 742

1 0.39 1,0/2 0.39 1,072

2 0.45 1,237 0.45 1,237

3 0.52 1,430 0.51 1,402

4 0.57 1,567 0.56 1,540

5 0.62 1,705 0.60 1,650

6 0.67 1,842 0.63 1,732

7 0.71 1,951 0.67 1,842

8 0.75 2,062 0.70 1,925

9 0.79 2,172 0.74 2,035
10-12 0.87 2,392 0.78 2,145
13-15 0.97 2,667 0.83 2,282,
16-19 1.02 2,805 0.77 2,117
Adult 1.00 2,750 0.73 2,007

Source: Adult equivalent consumption units and calorie allowances are
based on data from FAO, Energy and Protein Requirements:
Report of a Joint FAO-WHO Expert Group (Rome, 1972).
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In this instance, the calorie adequacy ratio of all other members
improve by nearly 28.6 percent when moving from the lowest expenditure
quintile to the next. Between the same expenditure categories, the
improvement observed for preschool-aged children’s calorie adequacy
ratio is only 6.4 percent. The increase for the former is nearly 450
percent over the latter.

The mean values of the calorie adequacy ratios observed in
different expenditure classes were further examined to test whether the
observed differences in the mean values were statistically significant.
Results of the relevant t-tests are reported in Table 5.3. The tests
with regard to all other members’ calorie adequacy ratios show the
difference between the adequacy ratio observed in the lowest expendi -
ture quintile and the next higher quintile to be significant, though
minimally, at a 10 percent level of probability for a one-tailed test.
The mean values of these ratios between expenditure quintiles 2 and 3
and 2 and 4 are not different from one another. Between quintiles 2
and 5, they are barely significant. In the case of preschool-aged
children’s calorie adequacy ratios, there is no difference between the
ratios in the expenditure quintile 1 and 2; a significant increase is
observed only when expenditures are at quintile 3.

What may be inferred from these observations is that it is only
after the older members of the household achieve 80 to 85 percent of

the recommended energy allowances that preschool-aged children begin to
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Table 5.3--T-tests for differences in calorie adequacy ratios between
expenditure classes

The Two Expenditure
Classes Compared

T-Statistics for the Difference Betyeen
Calorie Adequacy Ratios Compared

Preschool-aged Children

A1l Other Members

1 and 2

1
1

W W NN N

and
and
and
and
and
and
and
and

and

3
4
5
3
4
5
4
5
5

0.45
1.83
2.24
3.92
1.56
2.00
3.87
0.10
1.65
1.84

1.26
1.48
2.35
3.38
0.23
1.24
2.65
1.27
2.73
2.10

! see Table 5.1 for the calorie adequacy ratios.
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obtain significant increases in- their calorie consumption.1 In other
~ words, these observations on intrafamilial consumption behavior lend
support to the hypothesis that significant increases in the nutritional
welfare of relatively less productive members, such as children, could
be expected only after the more productive members have reached a
reasonable level of their nutritional welfare.

These results further provide an indication of how differently the
decisionmakers in the househoids view the energy requirements of
preschool-aged children, compared with the recommended allowances. For
example, even at the highest level of resource availability--in the
fifth quintile--where the older members receive over 130 percent of the
recommended allowance of calories, the preschool-aged children are
allocated oniy a little over 80 percent of the recommended allowance.
Since resource constraints do not appear as a problem in this range of
resources, the calorie consumption iavels of the preschool-aged
children perhaps provide an indication of the maximum requirements as
perceived by the decisionmakers in these households.

However, one could argue that the recommended allowances for the
preschool-aged children in Sri Lanka may be overstated. The 80 percent
level of adequacy observed in the most resource-constraint-free
conditions, such as in expenditure quintile 5 in Table 5.1, may be
indicative of the "actual” requirements. A basis for such an argument

can be found if recommended allowances for preschool-aged children have

1 Even if the calorie adequacy ratios between expenditure classes 1 and
2 are considered, for better statistical sigrificance in the case of
all other members, the rate of increase in their ravio i> signif-
icantly and substantially larger than the rate of increase observed
in the ratio pertaining to preschool-aged children.
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been "overstated" to allow catching-up with past inadequacies in linear
growth and weights.. A discussion on the issues related to "require-
ments" is beyond the scope of this paper. Even if the calorie require-
ments of the preschool-aged children are adjusted downwards by a
constant proportion, the relationship in the rate of change in the
adequacy ratios will not change. Fundamental to 1intrahousehold
allocation behavior and policy interventions to affect it, is the

resource-induced rates of change in the adequacy ratios.
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