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INTRODUCTION 

Pakistan's 6.7 percent average annual growth rate in GDP in the last decade 
can be described as impressive even by the standards of the rapidly growing 
economies in Asia [Government of Pakistan (1987)]. Recent evidence, however, 
shows that at the national level, the improvements in the social indicators have not 
kept pace with such economic transformation. The Pa:istan National Institute of 
Health's national nutrition surveys indicate that ie proportion of nalnourished 
children remained roughly the same between 1977 and 1985. In 198f, 10.8 percent 
of preschool children were below 80 percent of the standard WHO reference weight­
for-height (a measure of child wasting or being thin) compared to 8.6 percent in 

-1977. About 41.8 percent of the preschool children in 1985 were stunted (below 

90 percent of standard WHO height-for-age) compared to 43.3 percent in 1977. 
These trends appear perplexing given the conventional hypothesis about the 

direct and pcsitive effects from increases in incomes and availability of food on the 
nutritional welfare of the household. Expenditure elasticities for calories in urban 
areas in Pakistan, for example, were found to be about 0.22 on average and 0.40 for 
the poorest quartile, indicating quite high propensity to increase intake of calories 

given a rise in incomes especially for the poor [Alderman, Chaudhry and Garcia 
(1988)]. Similar magnitudes have been estimated for rural areas [Alderman (1989)1. 
In general, such data suggests that increases in income would automatically translate 
into the consumption of more quantities and higher qualities of food, and hence 
into better nutritional status. 

Food intake, however, is only one of a number of inputs into health produc­
tion. The effect of changes in food intakes on growth may actually be relatively 
small at the margin [Behrman et aL. (1988)]. There is, then, some question with 

respect to the role of incomes, prices, and education for increasing the use of inputs 
into health as well as uncertainty about the relative role of these inputs into the 

production of health and nutrition [see Alderman (1990)]. 
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In Pakistan, efforts are being made to find the appropriate policy levers to 
alleviate poverty and malnutrition. While the NIH's national nutrition survey of 
1985-1987 led to progress in assessing the extent of the problem, a substantial 
gap in our knowledge of the key factors exists that would lead to identifying appro­
priate policy design. Studies conducted in Karachi [Qureshi (1982)] used clinic. 
based data, and therefore biased towards the clinic-using population. 

In this paper, we present results of an inquiry into the patterns and determi­
nants of nutritional status utilizing data from rural households in five districts in 
Pakistan. The surveys were conducted by the International Food Policy Research 
Institute in 1986-1987 together with four collaborating Pakistani institutes - Appli­
ed Economics Research Centre (AERC) of the University of Karachi, Centre for 
Applied Economics Studies (CAPES) of the University of Peshawar, Punjab Economic 
Research Institute (PERI), and the University of Baluchi.ian. The data utilized for 
the present study is based on the first year survey of the three-year longitudinal 
study of 1,240 sample children from Badin (Sind), Dir kNWFP), Attock and Faisala. 
bad (Punjab) and Mastung/Kalat (Baluchistan). 

PATTERNS OF MALNUTRITION IN PRESC 1OOL CHILDREN 
When failure of growth occurs carly in life, it persists throughout the balance 

of life as a small stature and weight in comparison to the unconstrained populations.
In childrek, body weights and heights in relation to reference standards have long
been used to define the nutritional status. Although there is no uniform method of 
reporting nutritional measures, there is some consensus among analysts that one 
thould differentiate between acute and chroi:ci malnutrition. Acute malnourish­
ment is associated with recent weight loss (or absence of gain) and insufficient 
nutrient intake or bodily absorption. This is measured by the weight of the child 
relative to its height, or weight-for-height generally termed as wasting. Severe wast­
ing is clinically called marasmus (the word comes from Greek, meaning wasting),
 
which is a condition of'chronic semi-starvation resulting from a deficiency in calories.
 

Results given in Table 1 indicates that in 1986, the overall level of child wast­
ing (acute malnutrition) 
 is quite high at 7.4 percent in tie rural dibtricts and are 
higher than similar data from urban areas at 4.7 percent [Alderman, Chaudhry
and Garcia (1988)). The average wasting for all the rural districts and urban areas 
are lower than the 10.6 percent estimated from the NIH Survey of 1985-87, using 
the 80 percent weight-for-height cut-off. The IFPRI data is not, however, strictly 
comparable to a national sample. 

The age breakdown indicates that chronic malnutrition (stunting and under. 
weight) is low at less than six months and rises dramatically as the child gets older. 
Since chronic malnutrition is cumulative, stunting wil likely increase over the 
childhood, particularly where catch-up growth is not perfect. 
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ESTIMATION OF DETERMINANTS OF CHILD NUTRITION 

The etiology of malnutrition is complex. Poor nutritional status is a result of 
a combination of basic physiological developmental process's, genetic factors, family
factors, environmental conditions, and macro-level variables. In modeling the 
determinants of nutritional status in children, we start with the assumption that 
individual children lve within a multi-person unit cal;-e, a household, which 
maximizes a preference function: 

U = U (N', F', L, Z') i= 1 , 2,.. .n ... .. ... () 

Household preferences depend on the nutritional health (NL), food and nonfood 
consumption (F' and Z' respectively) and leisure (L') of individual . All these are 
defined as vectors with several dimensions. The utility derived by the household is 
maximized subject to (I) an icome or budget constraint at given prices (P), and (2)
the nutrition-production function. The health and nutrition of child i is produced by 
a number of explicit and implicit behaviour and characteristics relating to food
 
consumption (Fl), amount 
of time devoted to child care (T'), and individual child 
characteristics (A') - observed and unobs:rved - such as age, sex, genetic endow­ments, education, as well as household characteristics (M0)like parental education, 
parental genetic endowments and other observed and unobserved household and 
community factors (eL), including prices. The nutrition production function for 
child i may therefore be formalized in the following relations: 

N' = N' (F', T', A', M', e') where i = 1,2.... n ... (2) 

In the study below, the nutrition production function is conditional on i icome 
which may determine the level of complementary inputs not otherwise included in 
the equation. Note that income has an additional potential impact through the 
deman6 for the inputs that we indicated in Equation 2. The model then is of the 
following form: 

N' = f' (Y, T', A' , F', M , e) where i = 1, 2.... n ... (3) 

Equation (3) used in examiring the determinants of children's nutritional 
status is now fairly commonly used in recent literature. The main estimating equa­
tions derived from this model may be expressed as: 

Z - scores WTHT, HA = f (INCOME1 HH!SIZE MOMHT, CHSEX 
MOMEDUC, ILLDA YS DARDA YS , BHOSP BFED , VA CCN 
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YSIB , OLDSIBif AGEMO j, AGESQ,) ... (4) 

Since some inputs into the nutrition production function are endogenously 
determined, there is a potential for bias in estimates that use obsered level of 
inputs. In order to eliminate such bias, variables such as income (INCOME), disease 
incidence (ILLDAYSUi), vaccination (VACCN ) and birth at clinic or hospital 
(BHOSPJ)are predicted using instrumental variatles. 

The use of such instrumental variables is conceptually preferable although 
their empirical estimation is not straightforward because of the inherent identifica. 
tion problems. The estimation technique used in this study controls for the effect 
of the local environment (such as infrastructure and prices) and other unobserved 
endowments and backgrounds shared by children and households where these 
children reside. Identification of input regressors is achieved using community 
averages for the level of disease incidence, vaccination etc., as well as individual and 
family level variables. Details on such a methodology are contained in Alderman 
(1990a). 

We use predicted income, instead of actual observed short-run income [see 
Alderman (1989)] for estimates. This measure is expected to represent permanent 
income, which is a more stable indicator of resources as the transitory components 
are essentially removed. Incomes are predicted based on the households' assets, 
human capital, and demographic characteristics. 

Two variations Pf the model are also estimated to explore any (1) age-specific 
effects and (2) interaction effects of health with age. The age-specific variant of the 
model examines the hypothesis about the impact of growth impairment between 
early and late childhood, based on the generally claimed differences between the 
etiologic factors at various stages of child growth. 

REGRESSION RESULTS 

Estimates for Z-score for weight-for-height. and height-for-age are given in 
Table 2. The results using the reduced form model are discussed but not presented 
as a table.' 

The coefficients for predicted income are significant and positive for Z-score 
for weight-for-height (was'ing) but not for the long-term nutrition. We find strong 
evidence of a widespread negative impact of household size on both short-ru, and 
long-tern nutritional indicators. Mother's education is found to have positive 
association at 1 percent level to standardized height measures, and it ishypothesized 
that such impact is largely a result of the woman's efficiency in household'produc­

'Detailed results are available with the authors. 
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Table 2 

DeterminantsofChld NutritionalStatus inRuralPakistan,Fired-effects Estimates 

Independent Z-score Z-score 
Variables Weight-for-Height Height-for-Age 

Intercept -0.870 (-0.16) -6.978 (-3.81)** 
Household Size -0.031 (-2.29)** -0.067 (-3.73)** 
Mother's Height 0.017 (0.28) 0.030 (3.87)** 
Age -0.030 (-3.34)** -0.055 (--4.67)** 
Age Square 0.044 (4.28)** 0.040 (2.95)1 
Child Sex 0.07C (0.98) -0.037 (0.39) 
Mother's Education 0.064 (i.92)** 0.171 (1.88)* 
Income per Capita' 
Days Diarrhea 2 

Days Ill2 

0.010 (1.58)* 
-0.733 (-2.86)** 
-0.002 (-0.03) 

0.060 
-0.674 
-0.148 

(1.84)* 
(-2.01)*­
(-1.63)* 

Breastfed 2 

(I = Yes Exclusively) 0.881 (4.79)** 1.078 (4.51)** 
Birth at Hospital2 

(I= Yes) 0.033 (0.04) 1.457 (1.64)* 
Vaccinated' (1 = Yes) 0.498 (2.94)** 1.149 (5.22)** 
No. of Younger Siblings 0.019 (0.32) 0.336 (4.43)** 
No. of Older Siblings -0.178 (-2.91)** -0.053 (-0.67) 

FValue 6.92 8.63 

R 2 0.09 0.12 

N 1,077 1,0"7 

*Significant at 10 percent level. 
**Significant at Ipercent level. 

'Predic ted value. 
2Predicted values from village effects estimates. 

tion and tastes. 
Results also confirm the negative impact of health status on nutrition. Every 

eighth child in the sample had an episode of diarrhea at the time of the survey, with 
each episode la3ting from one to three days at a time. The instrumented length of 
diarrhea episodes decreased the weight-for-height Z-score, while the effects of other 
illness episodes were weak but negative. 

The coefficients of age (AGEMO) and its square term (AGESQ) clearly show 
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that the deviations from the normal growth path increases with age, with the 
problem of wasting and stunting increasing at the start of weaning after 6 months. 
The results using the age dummy2 confirm the vulnerability of children, particularly 
at the start of introduc#ion of solid food, and also when other milk used to supple­
ment breast milk from the mother is introduced. Significantly lower Z-scores are 
obtained for 13-24 month age group. The izegptive and significant age-diarrhea 
interactions are largely a product of the adverse effects from the child feeding and 
weaning practices in these areas. Although breastfeeding was initiated by most 
mothers, about a third were reported to introduce other milk, mainly buffalo milk 
in addition to mother's milk [Rizvi and Chaudhry (1988)]. From the age of six 
months, mothers started giving buffalo milk diluted with equal amount of water to 
infants. 

The coefficient estimates for gender (CHSEX) provides a weak negative associa­
tion on long.term nutrition. Girls' long-term nutrition appears to be statistically 
better than boys in the sample, although this is not observed for the short­
term nutritional indicator. This is in keeping with an urban study (Alderman, 
Chaudhry and Garcia, 1988) and laves open the explanation for the unquestioned 
higher female child mortality observed in Pakistan. 

There are strong positive immediate as well as long-term effects on nutuitional 
well-being if ihe child was born in the hospital, even controlling for level of income. 
These effects perhaps capture the positive influence of good pre-natal care, and of 
the ability to acquire associated information on child care from the doctor, clinic, 
or hospital. Quite surprisingly, VACCN was not significant. This may be due to the 
ambiguous construction of the variable since it is a composite of many types of 
immunization that cover DPT, measles, etc. and does not indicate whether the 
complete series was followed. 

Mother's height (MOMH), had large explanatory power on weight-ior-height 
equation. The observed large effects may reflect not only genetic factors but also 
the "environmental" influence during pregnancy.' This is an indirect effect of 
mother's health, although lagged a generation. 

POLICY IMPLICATIONS 

There are a few clear messages from the results of the multivariate analysis. 
Household resources, represented by predicted incomes, are important factors in 
solving short-term child wasting - that is, increases in household incomes will likely 
bring down wasting among children below six years of age. Increased incomes, 
however, show weak effects on children's stunting other than indirectly through 

2Not shown but available with authors.
 
3The mother's stature affects thi;,hfld through phenotype as well as genotype.
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improved health inputs and disease prevention. The low response of nutrition to 
income (or food) in this study may be due to the relative irreversibility of the growth 
path in latter years of the child's life. 

The results also strongly confirm the need for improving the mother's knowl­
edge with respect to coriect feeding and weaning practices. The strong negative 
13-24 month age group and diarrhea interactions provides a clear message towards 
interventions, particularly with respect to the proper introducton of diluted buffalo 
milk that supplements mother's milk. Poor bottle hygie, for buffalo milk has been 
associated with higher incidence of diarrhea starting at six months of age. Therefore, 
bottle feeding should be discouraged where hygiene cannot be assured. 

The adverse effects of a large household size on child nutrition clearly implies 
large pay-offs for population programmes. Also, the impact of breastfeeding is 
clearly positive; therefore, its promotion needs to be further encouraged. The 
inprovement in the educeticn of women is likely to bring dl-amatic improvements 
in the long-term nutrition of children. Apart from the-likelihood of effects on 
earnings, better educated mothers are more likely to absorb nutrition education 
information and expand knowledge on good child care and correct child feeding 
practices. 

In order to see the policy implications of the various determinants, a scenario 
analysis was undertaken using key variables. The effects are simulated by using 
specific cut-off levels of Z-scores, that is, proportions of children below the cut-off 
point, with versus without the interventions. The results indicate sizable effects of 
mother's education in reducing malnutrition. Bringing the level of education of the 
mother up to at least the primary level reduces child wasting by 6.8 percent. How­
ever, the impact of an increase from primary to secondary education produces 
diminishing returns, which implies that larger child nutrition pay-offs would be 
achieved by investing in basic primury level education. 

The size of effects from increasing per capita income is lower than the effect 
from better education or health improvements. A 20 percent rise in per capita 
income reduces child wasting by only 1.7 percent, whereas a reduction in the pre. 
dicted duration of diarrhea in a two-week period by one day reduces child wasting 
by 5.9 percent. Thus, in the short run, a substantial reduction in the level of child 
wasting would be achieved by improving the environment and sanitation (such as 
better water supply) that would likely reduce the risk of diarrhea and illness. Public 
goods may be as important as privy e resources for reducing rural malnutrition. 
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