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Abstract:  
Using household data of National Family Health Survey-III, the present study has 
explored the important socioeconomic and demographic factors causing under-nutrition 
among under-five children in India. Descriptive statistics of Z-Score (below -2 SD) 
indicate that 48.0%, 20.89% and 42.5% of the sample children are found to be stunted, 
underweight and wasted respectively. The ordered logit analysis shows that the 
probability of severe under-nourishment is significantly influenced by the age of child, 
second and higher order birth, mother’s education, mother’s underweight, wealth of the 
households, household size, and the presence of toilet in the households. The findings of 
the present study are assumed to have some important policy relevance in the context of 
future effective human capital formation by way of combating under-nutrition in India. 
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1. Introduction 
It has long been recognized that the well-being of a population is not solely captured by 
the levels and growth of consumption and income. Macro level health indicator such as 
life expectancy, infant and child mortality and educational outcome serve as 
complementary in economic development. Long term health-human capital is severely 
affected if the individual does suffer from under-nourishment which may cause an 
intergenerational vicious cycle, a worse health capital stock may be passed from adults to 
their children (Strauss and Thomas 1998; Alderman, Hoddinott & Kinsey 2006; World 
Bank 2006; Pathak & Singh 2011) as shown in Fig.1. There is enough evidence that 
health is positively associated with other dimensions of economic prosperity and the 
causality moves in both directions: people with higher incomes invest more in their 
human capital and hence health, while healthier workers tend to be more productive and 
achieve higher earnings (Thomas and Frankenberg 2002; Sala-i-Martin 2005). Such 
considerations are not new that basically originates from the efficiency theory of wages 
which presents one aspect of the transmission mechanism, goes back at least to 
Leibenstein (1957).  
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Figure1: The vicious cycle of poverty and under
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reproductive health and child under-nutrition causing higher incidence of mortality 
among children (Bhattacharya and Haldar 2014). Is our country ready to transform 
demographic dividend into economic dividend under the present circumstances of 
chronic under-nourishment? The answer lies in the fact that how quicker we are able to 
combat and eradicate under-nutrition from our country.   
Numerous studies have already been conducted pertaining to the determinants of under-
nourishment and its consequences in the developing countries especially in India (Armar-
Klemesu, Ruel, Maxwell, Levin, & Morris 2000; Barrera, 1990; Cuesta, 2007; Das and 
Sahoo, 2011; Gwatkin, Rutstein, Johnson, Suliman, Wagstaff, & Amouzou, 2007; Som, 
Pal & Bharati 2007; Haddad, Alderman, Appleton, Song, & Yohannes 2003; Hong, 
Banta & Betancourt 2006; Kanjilal et al 2010; Pal, 1999; Radhakrishna, & Ravi, 2004; 
Raghupathy,1996; Rosenzweig & Schultz,1982; Smith & Haddad, 1999; Strauss 1990). 
Using cross-country data, Smith and Haddad (1999) have argued that malnutrition is 
caused due to insufficient, excessive or imbalance consumption of dietary energy and 
nutrients. In a robust study, using household survey data from 12 countries, Haddad et al 
(2003) have found a strong effect of income at the household and national level in 
reduction of malnutrition. A multi-country study using Demographic and Health Survey 
(DHS) data from more than 50 developing countries Gwatkin et al., 2007 have found that 
the poorest quintile fares worse than better-off groups on nutritional status; on average 
stunting is three times more likely among children in the poorest quintile than among 
those in the wealthiest quintile. Higher incomes at the household level mean that families 
can invest more in food consumption, access to healthcare, good hygiene, clean water and 
effective childcare arrangements.  Radhakrishna, & Ravi (2004) have used NFHS-II data 
in the logit model and have observed that the risk of under-nourishment decreases with 
standard of living of the households but descriptive statistics suggest that it persists even 
among the top quintiles. Kanjilal et al.(2010) have used NFHS-III data and employed 
multi-level OLS for finding out the relationship between socio-economic status (SES) 
and nutritional status of children  across 15 major states and observed that children from 
the highest SES quintile posses 50 percent better nutritional status compared to those 
from the poorest quintile. Broadly speaking, these findings are more or less consistent 
with the findings of Das and Sahoo (2011) who have used NFHS-III data of Madhya 
Pradesh and employed logistic regression models which revealed that education of the 
mother, poverty, social group membership, birth order, nutritional status of mother etc are 
important predictors of child under-nutrition. Most of the studies on under-nutrition in 
India confirm a wide range of inter- state difference; but it is more pronounced in the 
states of Bihar, Uttar Pradesh, Madhya Pradesh and Rajasthan (Bharati, Chakrabarty, 
Som, Pal, Bharati 2010; Pathak and Singh, 2011; Kanjilal et al. 2010).  
Using household level data from Columbia, Rosenzweig and Schultz (1982) have argued 
for substitutability between education and availability of a health facility in a village as 
they believe that such services would narrow the educational differences in utilization 
behavior. Barrera (1990) has observed a substitutive relationship between mother’s 
education with community cleanliness and water connection in the Philippines, but there 
exists complementarities between maternal education and toilet connections as well as 
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with health care facilities (Raghupathy, 1996).  Community-based piped water provision 
and flush toilets have the greatest potential to reduce malnutrition in Philippines (Cuesta, 
2007). 
Most of the studies on under-nutrition so far conducted in India are based on either OLS 
or logistic regression. Only Pal (1999) has adopted ordered probit method in her model 
for finding out the nutritional status of children among the rural households in West 
Bengal.  Keeping in mind the heterogeneous socio-cultural and geo-political 
environment, state specific results may not always unravel the true causal factors of 
under-nourishment. Most of the studies have used logistic regression to explore the 
determinants of only one category (viz. either stunting or wasting or under-weight) of 
under-nourishment of children using NFHS-II data in India and have used logistic 
regression but no such studies do exist which deals with ordered logit or probit model 
applied on NFHS-III data for determining under-nourishment of different categories. 
Ordered logit model differs from univariate logit one in that the dependent variable is no 
longer a dummy variable but an ordered variable taking values 0,1, 2, 3 etc. The details 
about ordered logit model is given in methodology section. Following WHO (1995), we 
have considered Z score (0>Z>-2) which will help us to determine the predicted 
probability of being mild under-nourishment with higher proportion in addition to 
moderate and severe categories. An in-depth understanding of the determinants of under-
nutrition is useful in order to formulate strategic health intervention programmes in India 
at the aggregate level.  
 
2. Theoretical framework 
The nutritional status of children follows from the household production framework 
developed by Becker (1965), Strauss and Thomas (1995).  In this study it is assumed that 
a household has preferences that can be characterized by the utility function (U) which 
depends on consumption of a vector of commodities (C), leisure (L) and the quality of 
children represented by their nutritional status (CM):                                             3 = 4(6, 7, 68)……….. (1) 
 
Where CM is under-nutrition measured by Z score. The assumption in such a model is 
that good nutrition, as represented by the vector of nutritional status of children is 
desirable in its own right, and it is assumed that households make consumption decisions 
on the basis of reasons other than nutrition (Pitt and Rozenzweig, 1995). 
Household maximizes its utility from the quantity and quality of the children and also the 
consumption of other commodities subject to a budget constraint which, in turn, 
determines the optimal levels of consumption and also quantity and quality of children. 
Representative household maximizes a quasi-concave utility (assuming household's 
preferences are inter-temporally separable) as a function of average consumption (C) of 
commodities by household members and child under-nutrition index (CM) subject to 
current period budget constraints, including income constraints (which depends on 
household income or wealth and also prices of consumption and child health goods) and a 
time specific nutrition production function (which depends on age and sex of child, birth 
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characteristic, the duration of breast feeding, mother’s health conditions, child health care 
facilities and other household and community level factors). Along with determining the 
optimum value of average consumption (C), this constrained maximization exercise 
determines the household demand for i-th child's under-nutrition level CMi (in implicit 
form) as follows:  
 68� =  :(�(�; , �< , �= , >�)   ….(2)  
where Xc be the individual child characteristics (e.g., gender, age, birth character), Xp is 
the set of maternal health characteristics and Xh stand for the household and community 
level environment where the child is born. Assuming all the right hand side variables are 
exogenous; eqn. (2) can be considered as a reduced form of under-nutrition (Behrman 
and Skoufias 2004; Thomas and Strauss 1992).  
 
3. Data, Variable definitions and Methodology: 
The present analyses uses information on child nutritional status and its covariates, for 
about 51,556 children from NFHS-III, 2005-2006. Out of 51,556 children, 35,084 (68%), 
37,960 (74%) and 34,361 (67%) children are found to be under-nourished (negative z-
scores) related to height-for-age, weight-for-age and height-for-weight respectively. 
 
3.1  Variable definitions:   
Child Nutritional measures 
Following Conde-Agudelo, A., J. Belizan, & C. Lammers (2005); Strauss, & Henriques 
(1991); and Lanjouw, & Ravallion, (1995); WHO (1995, 2006), the present study has 
categorized the factors determining under-nutrition into three broad heads as outlined in 
Table-1. Wealth scores, the proxy for living standard of households, is derived using 
principal component analysis from 33 items of household requirement following the 
approach developed by Filmer and Pritchett (1998).  
 
Table 1: Definition of the variables for empirical analysis 
________________________________________________________________________ 
Variable                                                                                Definition 
________________________________________________________________________ 
Dependent variables 
Child Under-nutrition                                     Assessment of under-nutrition on a three-
point scale 
                                                                  1= Severe under-nutrition (z-score ≤ -3), 
                                                                  2= Moderate under-nutrition (-2 ≥ z-score > -3), 
                                                                  3= Mild under-nutrition (0 > z-score > -2)  
  Independent variables 

                        Variables Definition 
Child 

Characteristics 
Age in month Continuous ranging from 0-59 months, 

Age2 - 
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2nd Birth Order = 1 if child is second child, 0 otherwise. 
Higher Birth Order = 1 if child birth order is 3& more, 0 

otherwise. Birth Interval 0-24 
months 

= 1 if gap between two consecutive births is 
0-24 months, 0 otherwise. 

Birth Interval 25-48 
months 

= 1 if gap between two consecutive births is 
25-48 months, 0 otherwise. 

Female child = 1 if child is female, 0 otherwise. 
Very low size Birth = 1 if size of child birth is very low, 0 

otherwise. Low size Birth(< avg) = 1 if size of child birth is lower than the 
average but not very low, 0 otherwise. Maternal 

Characteristics 
Breastfeeding 

(months) 
Continuous in months, 

Mother age 1st birth Continuous in years, 
Underweight mother = 1 if the mother’s BMI of the child is < 

18.5, 0 otherwise. Mother’s education Continuous in completed school years, 
Square of Mother’s 

education 
- 

Household 
Level  

Variables 
 

Log Wealth-score Continuous 
Square of wealth-

score 
- 

Rural = 1 if child lives in rural area, 0 otherwise. 
Family size (<6) = 1 if number of family member including 

child is <6, 0 otherwise. Access to health 
facility  

= 1 if child visited health facility in last 3 
months, 0 otherwise. No safe Water facility = 1 if household not avail piped water or 

tube well, 0 otherwise. No toilet facility              = 1 if household has not proper 
toilet and sanitation facility, 0 otherwise. SC = 1 if household from scheduled caste 

category, 0 otherwise. ST = 1 if household from scheduled tribe 
category, 0 otherwise. OBC = 1 if household from scheduled tribe 
category, 0 otherwise. Muslim                 = 1 if household from Muslim 

community, 0 otherwise. Other Religion = 1 if household from other than Hindu and 
Muslim community, 0 otherwise. Source: Definitions are followed from NFHS-III, 2005-’06.  

 
Empirical specification for Ordered Logit Model:  
Following Greene (1995), let CMi be a continuous, latent variable which could be 
interpreted as representing the child under-nutrition. It is assumed, a linear dependence 
between the latent variable CMi and Xi, β and the random disturbance term vi and X does 
not contain a constant.  
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68� =  ∑ �� �� ��� + ∑ �@ @� �@� + ∑ �A A� �A� + B� ,  vi ~ N(0,σ2).   ….(3) 

where, β the set of regression parameters and v the random disturbance term following a 
normal distribution with zero mean and constant variance σ2. What we observe is as 
follows: 
 

                                                       68� = I 1 !" 68� ≤  K�         2 !" K� < 68� ≤ K� 3 !" K� < 68� 0    
 
where Ki are the unobservable thresholds or cut points which are to be estimated along 
with the regression parameters βs.  
 
4. Results and Discussion 
Due to inadequate data pertaining to under-nutrition in respect of stunting, wasting and 
underweight and their covariates, I have taken 41,306 numbers of children out of 51,556 
for our analysis. The descriptive statistics of under-nourishment in respect of stunting, 
wasting and underweight is reported in Table-2.  
 
Table 2:  Descriptive statistics of Child Under-nourishment and Corresponding 
Variables  

 Stunting(%)  Wasting (%)  Underweight (%) 

 Zh< -3 Zha < -2  Zwh < -3 Zwh <  -2  Zwa < -3 Zwa < -2  

Child level variables 
Age in month  
<6 8.4 20.4 12.8 29.9 10.9 29.5 
6--8 10.8 25.9 10.1 29.3 13.7 34.7 
9--11 12.8 32 10.9 28.9 14.1 35.9 
12--17 22.4 46.8 7.7 23.6 14.2 41.0 
18--23 31.4 58.8 7.6 22.2 19.2 45.9 
24--35 28.9 54.9 5.5 16.7 17.7 44.9 
36--47 27.3 54.3 4.7 15.5 16.6 45.8 
48--59 23.4 49.8 4.1 15.7 15.3 44.8 
Birth Order  
1 17.2 41.5 6.4 18.8 11.9 36.1 
2--3 24.1 49.3 8.1 21.2 14.4 44.9 
4-and above 36.9 58.5 8.9 24.6 23.8 53.4 
Birth interval 
1st birth 17.4 44.1 5.4 16.8 12.1 34.1 
<25 30.4 55.6 6.6 19.1 18.7 50.6 
25- 48 25.3 51.9 8.3 22.8 17.9 46.2 
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>48 22.9 46.7 6.9 20.4 14.5 39.3 
Size of birth 
Very small 30.0 55.6 9.6 28.7 23.9 54.8 
 Small 28.3 58.9 10.2 27.8 21.5 53.5 
Average and above 21.1 44.5 5.9 18.2 14.2 36.1 
Sex 
Female 23.4 48 6.9 21.1 18.6 44.1 
Male 23.9 47.1 6.3 19.5 15.3 41.9 
Maternal Characteristics 
Duration (month) of breastfeeding 
<6 11.3 30.3 5.8 20.7 13.3 29.3 
7--12 18.2 41.7 9.1 18.8 17.1 33.6 
13-18 21.6 49.3 10.6 16.87 20.8 29.7 
19 & above 22.3 78.8 13.6 28.6 19.8 48.4 
Mother age at first birth 
< 21 year 23.2 50.7 9.6 28.7 23.8 53.4 
>21 years 6.5 19.8 5.4 17.8 15.3 31.9 
Under weight mother 
BMI<18.5 27.3 53.5 7.9 25.2 20.9 52 
Mother education 
Illiterate  32.0 59.2 8.8 23.5 21.4 52.6 
Primary 23.5 52.4 6.9 20.8 15.6 44.8 
Secondary 14.6 37.8 4.97 16.87 9.4 33.4 
Higher 7.3 22.2 4 12.8 4.5 17.9 
Household and Community level Characteristics 
Wealth Index 
wq1 35.8 58.9 8.7 25 25.1 57.6 
wq2 28.3 55.3 6.7 22 20.4 50.1 
wq3 23.1 48.9 6.2 18.8 14.1 41.4 
wq4 15.9 40.8 5 16.6 9.5 32.6 
wq5 8.2 25.3 4.2 12.7 4.9 19.7 
Residence 
Rural  28.6 50.9 6.9 21.7 19.5 46.6 
Urban 15.6 37.6 5.4 15.9 10.0 31.7 
Household  size 
<6 30.8 68.2 6.9 20.8 24.9 54.5 
6 & above 12.4 30.1 4.6 16.2 13.7 34.4 
Access to health facility in last 3 month 
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Yes 12.4 29 5 21.6 15.6 33.2 
No 16.8 34.9 6.7 28.7 16.1 36.4 
No safe water 
Yes 20.8 46.6 6.1 24.5 18.9 43.4 
No 19.6 25.6 4.2 19.4 17.5 42.8 
No toilet facility 
Yes 35 72.7 13.6 28.6 33.8 63.4 
No 14.1 37.9 8.7 25 15.3 31.9 
Caste 
SC 26.9 54.2 7.2 22.1 18.9 46.8 
ST 29.1 53.9 9.3 27.6 26.9 55.5 
OBC 25.5 49.5 6.3 18.8 15.7 43.2 
Others 20.1 23.8 4.2 15.2 13.7 32.4 
Religion 
Hindu 21.6 48.6 6.1 20.0 17.1 44.2 
Muslim 28.2 52.3 6.9 19.4 15.1 43.8 
Other  17.9 41.3 6.1 19.4 15.6 34.5 
Source: Computed by authors using NFHS-III (2005-’06) unit level records. Total 
Sample Children, N=41306 
 
From Table 2, it is found that almost half of the children (48 percent) under five years of 
age are stunted and 43 percent are underweight. In India, 24 percent children are severely 
stunted and 16 percent are severely underweight. Wasting is also a problem in India, 
affecting 20 percent of children under five years of age. Proportion of children who are 
stunted or underweight increases with the age up to 18-23 months (see table 2). Under-
nutrition decreases thereafter for stunting and levels off for underweight. For both of 
these measures, under-nutrition reaches to its peak at age around 20 months. Wasting 
generally decreases as age increases. Even during the first six months of life, when most 
of the babies are breastfed, 20-30 percent of children are undernourished in respect of the 
three nutritional indices. It is noted that at age 18-23 months, when most of the children 
are being weaned from breast milk, 30 percent of children is found to be severely stunted 
and one-fifth is severely underweight. Overall, there is no significant difference between 
girls and boys in respect of under-nourishment. Under-nutrition is generally lower for 
first births than for subsequent births and consistently increases with increasing birth 
order for all measures of nutritional status. Short birth intervals are associated with higher 
levels of under-nutrition, except in the case of wasting. 
Under-nutrition is substantially higher in rural areas than in urban areas. Even in urban 
areas, however, 40 percent of children are stunted and 33 percent are underweight. 
Children having smaller size at the time of birth are more likely to be undernourished 
compared with those having higher than average size. Under-nutrition has a strong 
negative relationship with the mother’s education. Severity of underweight is more 
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pronounced among the children whose mothers are illiterate. Hindu and Muslim children 
are more or less equally undernourished, but children from other religions are found to be 
better-off. Children belonging to Scheduled Castes, Scheduled Tribes and Other 
Backward Classes have relatively higher levels of under-nutrition according to all three 
measures. Children belonging to Scheduled Tribes community have the poorest 
nutritional status in almost every measure.  
The nutritional status of children is strongly related to maternal nutritional status. Under-
nutrition is much more common for children of mothers whose body mass index is below 
18.5 than for children whose mothers are not underweight. All of the measures decrease 
steadily with an increase in the wealth index of the household.  
 
 Determinants of under-nutrition 
Instead of reporting coefficients, the odd ratios and the corresponding marginal effects  
have estimated of each explanatory variable in three types of under-nourishment in each 
of three cases (viz. mild, moderate and severe) as shown in Table-3(a), Table-3(b) and 
Table-3(c). If the odd-ratio (OR)<1, one can argue that the probability of being under-
nourishment increases, the opposite will happen if OR>1. There exists a non-linearity 
between age of the child and probability of under-nourishment in three cases.    
 

Table 3(a): Odd Ratio and Marginal Effects of Under-nutrition (z-score(h/a)) 
  Marginal  Effect  of  Stunting   
Variable Odd z-   Severe Moderate Mild  
Predicted Probability - - 0.18 0.27 0.55 
Age in month 0.98 -22.35 0.0024*** 0.0017*** -0.004*** 
Age2 1.00 21.13 -

0.0001*** 
-
0.0001*** 

0.0002*** 
2nd  Birth Order 0.71 14.60 0.051*** 0.032*** -0.084*** 
Higher Birth Order 0.63 4.50 0.068*** 0.045*** -0.113*** 
Birth Interval 0-24 months 0.64 -11.93 0.063*** 0.045*** -0.109*** 
Birth Interval 25-48 
months 

0.85 -4.67 0.024*** 0.016*** -0.04*** 
Female child 0.92 -3.97 0.012*** 0.009*** -0.021*** 
Very low size Birth 0.75 -6.48 0.044*** 0.026*** -0.071*** 
Low size Birth(< avg) 0.80 -7.42 0.033*** 0.021*** -0.055*** 
Breastfeeding (months) 0.998 -2.81 0.0003*** 0.0002*** -

0.0004*** Mother age 1st birth 1.02 7.62 -0.003*** -0.002*** 0.006*** 
Underweight mother 0.87 -6.39 0.020*** 0.014*** -0.034*** 
Mother’s education(y) 1.05 15.83 -0.007*** -0.005*** 0.012*** 
Square Mother’s 
education(y)  

0.999 -3.73 0.0001*** 0.0001*** -
0.0002*** Log Wealth-score 1.57 17.57 -0.065*** -0.046*** 0.112*** 

Square wealth score 1.15 8.90 -0.02*** -0.014*** 0.035*** 
Rural 1.10 5.11 -0.02*** -0.014*** 0.034*** 
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Source: Computed by author using NFHS 3 (2005-06) unit level records. Note: *** 
p<.01,** p<.05,  LR chi2(26) =4694.53***,   Pseudo R2= 1 - LU/LR=0.067, where LU is 
the unrestricted log likelihood values and LR is the restricted log likelihood values.  N = 
35084 
 

Family size(>6 persons) 1.19 7.93 -0.025*** -0.018*** 0.043*** 
Access to health facility 1.06 2.76 -0.009*** -0.006*** 0.015*** 
No safe Water facility 1.06 2.12 -0.008** -0.006** 0.014** 
No toilet facility 0.91 -3.54 0.014*** 0.010*** -0.024*** 
SC 0.63 -14.92 0.07*** 0.042*** -0.115*** 
ST 0.58 -16.67 0.089*** 0.047*** -0.136*** 
OBC 0.68 -14.36 0.058*** 0.037*** -0.095*** 
Muslim 0.88 -4.25 0.019*** 0.012*** -0.030*** 
Other religion 1.10 3.04 -0.014*** -0.010*** 0.024*** 

Table 3(b): Odd Ratio and Marginal Effects of Under-nutrition (z-score (w/a)) 
  Marginal  Effect  of   Underweight   
Variable Odd 

Ratio 
z- 
values 

Severe Moderate Mild  
Predicted Probability - - 0.12 0.34 0.54 
Age in month 0.99 -18.39 0.001*** 0.0019*** -0.003*** 
Age2 1.00 29.78 -

0.0001*** 
-
0.0002*** 

0.0003*** 
2nd  Birth Order 1.05 1.31 -0.005 -0.007 0.012 
Higher Birth Order 0.97 -0.94 0.004 0.005 -0.009 
Birth Interval 0-24 months 0.76 -7.59 0.03*** 0.038*** -0.067*** 
Birth Interval 25-48 
months 

0.90 -3.28 0.011*** 0.016*** -0.027*** 
Female child 0.89 -5.88 0.013*** 0.018*** -0.030*** 
Very low size Birth 0.64 -11.36 0.052*** 0.057*** -0.11*** 
Low size Birth(< avg) 0.68 -13.13 0.043*** 0.051*** -0.095*** 
Breastfeeding (months) 0.999 -1.65 0.0001 0.0002* -0.0003 
Mother age 1st birth 1.02 5.39 -0.002*** -

0.0025*** 
0.005*** 

Underweight mother 0.61 -22.23 0.053*** 0.067*** -0.123*** 
Mother’s education(y) 1.04 12.08 -0.004*** -0.006*** 0.011*** 
Square Mother’s 
education(y)  

0.999 3.63 0.0001*** 
 

0.0001*** -
0.0002*** Log Wealth-score 1.50 16.23 -0.042*** -0.059*** 0.101*** 

Square wealth score 1.07 4.50 -0.007*** -0.01*** 0.017*** 
Rural 1.11 3.86 -0.011*** -0.015*** 0.025*** 
Family size(>6 persons) 1.10 4.71 -0.01*** -0.014*** 0.025*** 
Access to health facility 1.03 1.27 -0.003 -0.004 0.007 
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Source: Computed by author using NFHS 3 (2005-06) unit level records. Note: LR 
chi2(26) =5422.35***,  *** p<.01,** p<.05,  Pseudo R2= 1 - LU/LR=0.073, where LU is 
the unrestricted log likelihood values and LR is the restricted log likelihood values.  
Iterations completed by 4 for all cases. N=37905. 
 
Table 3(c): Odd Ratio and Marginal Effects of Under-nutrition Z-score (w/h) 

No safe Water facility 1.04 1.49 -0.004 -0.006 0.009 
No toilet facility 0.88 -4.86 0.013*** 0.019*** -0.033*** 
SC 0.79 -7.65 0.026*** 0.033*** -0.059*** 
ST 0.86 -4.34 0.016*** 0.021*** -0.036*** 
OBC 0.83 -6.86 0.019*** 0.026*** -0.045*** 
Muslim 1.04 1.50 -0.004 -0.006 0.011 
Other religion 1.51 12.94 -0.038*** -0.062*** 0.10*** 

  Marginal Effect of Categorical   
Wasting Variable Odd 

Ratio 
z- 
values 

Severe Moderate Mild 
Predicted Probability - - 0.03 0.15 0.81 
Age in month 1.01 10.76 -0.0003*** -0.001*** 0.0015*** 
Age2 1.00 4.14 -

0.00001*** 
-
0.00003*** 

0.00004*** 
2nd  Birth Order 0.89 -2.37 0.004** 0.014** -0.018** 
Higher Birth Order 0.88 -2.70 0.004*** 0.015*** -0.02*** 
Birth Interval 0-24 
months 

1.13 2.54 -0.004*** -0.014*** 0.018*** 
Birth Interval 25-48 
months 

1.04 0.88 -0.001 -0.0044*** 0.006 
Female child 1.06 2.29 -0.002** -0.0075** 0.01** 
Very low size Birth 0.69 -7.76 0.014*** 0.048*** -0.063*** 
Low size Birth(< avg) 0.74 -7.94 0.011*** 0.037*** -0.048*** 
Breastfeeding (months) 0.999 -0.70 0.00002 0.00007 -0.0001 
Mother age 1st birth 0.994 -1.16 0.0002 0.0006 -0.0008 
Underweight mother 0.66 -14.37 0.015*** 0.050*** -0.065*** 
Mother’s education(y) 1.01 3.09 -0.0004*** -0.0015** 0.0019*** 
Square Mother’s 
education(y) 

1.0 2.29 0.00001** 0.00005** -0.00006** 
Log Wealth-score 1.14 4.41 -0.004*** -0.016*** 0.020*** 
Square wealth score 0.99 -0.74 0.0003 0.0012 -0.0015 
Rural 1.14 3.69 -0.004*** -0.015*** 0.02*** 
Family Size(>6 persons) 0.99 2.16 0.0003 0.0012 -0.0015 
Access to health facility 1.03 1.17 -0.001 -0.0038 0.005 
No safe Water facility 0.94 -1.96 0.002 0.0075 -0.009* 
No toilet facility 0.86 -3.99 0.005*** 0.017*** -0.022*** 
SC 0.76 -6.83 0.01*** 0.034*** -0.044*** 
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Source: Computed by author using NFHS 3 (2005-06) unit level records. LR chi2(26) 
=903.64***, Note: *** p<.01,** p<.05, Pseudo R2= 1 - LU/LR=0.03 where LU is the 
unrestricted log likelihood values and LR is the restricted log likelihood values.  
N=34360. 

 
Age of the child is positively related to the probability of stunting and under-weight (in 
case of severity and moderate but not in case of mild), as shown in Table-3(a) and Table-
3(b) but this is not happened in case of wasting. The marginal effects of the square of age 
in all three cases of under-nourishment are significant which means that the probability of 
under-nourishment falls as the child gets older; this is consistent with the study 
undertaken by Kabubo-Mariara, Ndenge, & Kirii, 2006. Chronic under-nutrition as 
revealed from our study is also compatible with earlier studies by Babatunde and Qaim, 
2011. Probability of stunting (moderate and severe) is found to be increasing with birth 
order, birth intervals, birth size and female child. Birth history of child has likely to 
increase probability of being severely stunted by 5.1% for 2nd birth order, 6.8% for higher 
birth order, 6.3% lower birth interval and 4.4% for very low size of birth.  The same 
result is obtained in case of under-weight (moderate and severe) except 2nd order birth; 
however, in case of wasting (moderate and severe) the opposite result is found in case of 
birth-intervals and gender.  Mother’s education has a significant negative impact on 
under-nourishment of a child, almost all the studies do support this evidence. It is 
observed that educated mothers are better aware about the nutritional requirements of 
their children and they usually provide improved healthcare as a result of their general 
awareness (Webb and Block, 2004). Our results also reveal that probability of under-
nutrition of all three types will decrease with better body mass index of child’s mother. 
This is expected as body mass index represents an indicator of the nutritional status of the 
mothers and their ability to adequately breastfed their children. This finding is consistent 
with the previous studies (Smith and Haddad, 1999; Pal 1999). Mother age at first birth is 
negatively related to the probability of stunting and underweight, no such significant 
impact is obtained in case of wasting. Duration of breastfeeding (in months) accentuates 
the probability of being stunted but no such significant impact is found in other two cases 
of under-nourishment.  
An increase in wealth-scores of households reduces the chances of under-nourishment. 
Unit increase in wealth score would decrease the chance of reporting severely stunted and 
moderately stunted by 6.5% and 4.6% points respectively as against only 1.1% increase 
in the probability of being mild under-nourished (h/a). The chance of reporting severely 
stunted and moderately stunted are more or less same for underweight (severe and 
moderate by 4.2% and 5.9% points respectively as against only 1.0% in mild underweight 
case) but much higher than wasting (severe and moderate by 0.4% and 1.6% points 

ST 0.64 -10.55 0.017*** 0.057*** -0.073*** 
OBC 0.82 -5.67 0.007*** 0.024*** -0.030*** 
Muslim 1.09 2.20 -0.003** -0.01** 0.013** 
Other religion 1.11 1.15 -0.003** -0.012** 0.016** 
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respectively as against only 2.0% increase in mild case). The probability of under-
nourishment increases in urban counterpart compared to rural children.   Probability of 
being stunted and underweight reduces as family size (>6 persons in a household) 
increases which is contrary to the earlier findings done by Lanjouw and Ravallion, 1995; 
Pal, 1999 but no such significant impact is observed in case of wasting. In a larger family 
size, the older persons generally look after the siblings which may reduce the probability 
of being under-nourished. Access to health facility reduces the probability of being 
stunted but no such impact is observed in case of underweight and wasting. Safe water 
facility at the household level reduces the chance of being under-nourished in case of 
stunting but it does not have any significant role in wasting and under-weight. Toilet 
facility at the household level is found to have a strong effect on all kinds of under-
nourishment. Probability of being under-nourished in all three cases is influenced by 
social class (SC/ST/OBC), this means that chances of under-nourishment increases 
significantly if the child either belongs to SC or ST or OBC community. A mixed result 
is found in case of religion; probability of stunting is found to be higher if the child 
belongs to Muslim community; contrary to this the probability of wasting is found to be 
declined if the child belong to Muslim but no such significant result is obtained in case of 
under-weight.    
    
 
 
Predicted probability of categorical Under-nutrition: 
Logit coefficients are in log-odds units cannot be read as regular OLS coefficients. The 
estimated coefficients (βi) shift the z-score by that amount, this may change the 
prediction of the category of the dependent variable, or it may not and this study deals 
with only the prediction of being in the same category of dependent variable.  
 

Figure 2: Interpretation of predicted probability 
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Table 4a: Predicted Probability (PP) of under-nutrition Z-score (h/a)  

  Severe S.E. Moderate S.E. Mild S.E. 

Child 
Level 

Variables 

Age in month 0.11 0.003 0.22 0.003 0.67 0.006 
Age2 0.22 0.003 0.30 0.003 0.48 0.004 
2nd Birth Order 0.21 0.005 0.30 0.003 0.49 0.007 
Higher Birth 
Order 

0.22 0.004 0.30 0.003 0.48 0.006 

Birth Interval 
0-24 months 

0.21 0.004 0.30 0.003 0.50 0.005 

Birth Interval 
25-48 months 

0.19 0.004 0.29 0.003 0.52 0.006 

Female child 0.18 0.003 0.28 0.003 0.54 0.004 
Very low size 
Birth 

0.22 0.008 0.30 0.004 0.48 0.011 

Low size 
Birth(< avg) 

0.20 0.005 0.29 0.003 0.50 0.007 

Maternal  
Characteristics 

Breastfeeding 
(months) 

0.17 0.003 0.27 0.003 0.56 0.004 

Mother age 1st 
birth 

0.25 0.012 0.31 0.005 0.44 0.016 

Underweight 
mother 

0.19 0.003 0.28 0.003 0.53 0.005 

Mother’s 
education(y) 

0.20 0.003 0.29 0.003 0.50 0.004 

Squire 
Mother’s 
education(y) 

0.17 0.002 0.27 0.003 0.55 0.003 

Household 
and 

Community 
Level 

Variables 

Log 
Wealthscore 

0.96 0.010 0.03 0.007 0.01 0.003 

Squire 
wealthscore 

0.17 0.002 0.27 0.003 0.56 0.003 

Rural 0.17 0.002 0.27 0.003 0.56 0.004 
Family size 0.16 0.003 0.26 0.003 0.57 0.004 
Access to 
health facility 
(<6) 

0.17 0.003 0.27 0.003 0.56 0.004 

No safe Water 
facility 

0.17 0.003 0.27 0.003 0.56 0.006 

No toilet 
facility 

0.18 0.003 0.28 0.003 0.54 0.004 

SC 0.24 0.005 0.31 0.003 0.46 0.007 
ST 0.25 0.006 0.31 0.003 0.43 0.007 
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OBC 0.22 0.004 0.30 0.003 0.49 0.005 
Muslim 0.19 0.004 0.29 0.003 0.52 0.007 
Other Religion 0.16 0.004 0.27 0.004 0.57 0.007 

Source: Computed by author using NFHS 3 (2005-06) unit level records, all P-P are 
significant. 
 
Table4b: Predicted Probability(PP) of under-nutrition z-score(w/a)  

  Severe S.E. Moderate S.E. Mild S.E. 

Child 
Level 

Variables 

Age in month 0.082 0.002 0.285 0.004 0.633 0.006 
Age2 0.159 0.002 0.391 0.003 0.450 0.004 
2nd Birth 
Order 

0.113 0.003 0.339 0.005 0.548 0.007 
Higher Birth 
Order 

0.119 0.003 0.347 0.004 0.534 0.006 
Birth Interval 
0-24 months 

0.140 0.004 0.373 0.005 0.486 0.007 
Birth Interval 
25-48 months 

0.124 0.003 0.354 0.004 0.521 0.006 
Female child 0.123 0.002 0.353 0.003 0.524 0.004 
Very low size 
Birth  

0.166 0.005 0.397 0.005 0.438 0.009 
Low size 
Birth(< avg) 

0.155 0.004 0.387 0.004 0.458 0.007 

Maternal 
Characteristics 

Breastfeeding 
(months) 

0.115 0.002 0.341 0.003 0.544 0.004 
Mother age 1st 
birth  

0.155 0.008 0.387 0.008 0.458 0.015 
Underweight 
mother 

0.154 0.003 0.387 0.003 0.460 0.004 
Mother’s 
education(y) 

0.133 0.002 0.365 0.003 0.502 0.004 
Squire 
Mother’s 
education(y) 

0.115 0.002 0.341 0.003 0.544 0.003 

Household 
and 

Community 
Level Level 
Variables 

Log Wealth-
score 

0.910 0.022 0.075 0.018 0.015 0.004 
Squire wealth-
score 

0.114 0.002 0.340 0.003 0.546 0.003 
Rural 0.113 0.002 0.339 0.003 0.548 0.004 
Family size 0.111 0.002 0.335 0.003 0.554 0.004 
Access to 
health facility  

0.115 0.002 0.342 0.003 0.543 0.004 
No safe Water 
facility  

0.114 0.002 0.340 0.004 0.546 0.005 
No toilet 
facility  

0.123 0.002 0.353 0.003 0.524 0.004 
SC 0.138 0.004 0.371 0.004 0.491 0.007 
ST 0.130 0.004 0.361 0.005 0.509 0.008 
OBC 0.130 0.003 0.361 0.004 0.509 0.005 
Muslim 0.113 0.003 0.339 0.004 0.548 0.006 
Other Religion 0.085 0.003 0.290 0.005 0.626 0.007 

Source: Computed by author using NFHS 3 (2005-06) unit level records, all P-P are 
significant. 
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Table 4c: Predicted Probability(PP) of under-nutrition z-score(w/h)  

 Severe S.E. Moderate S.E. Mild S.E. 

Child 
Level 

Variables 

Age in month 0.045 0.002 0.189 0.004 0.766 0.005 
Age2 0.036 0.001 0.159 0.003 0.805 0.003 
2nd Birth Order 0.037 0.002 0.161 0.005 0.802 0.006 
Higher Birth 
Order 

0.037 0.001 0.160 0.004 0.803 0.005 
Birth Interval 0-
24 months 

0.031 0.001 0.140 0.005 0.829 0.006 
Birth Interval 25-
48 months 

0.033 0.001 0.148 0.004 0.819 0.005 
Female child 0.033 0.001 0.147 0.003 0.820 0.003 
Very low size 
Birth  

0.047 0.002 0.196 0.007 0.756 0.009 
Low size Birth(< 
avg) 

0.043 0.002 0.183 0.005 0.774 0.006 

Parent 
Level 

Variables 

Breastfeeding 
(months) 

0.034 0.001 0.150 0.003 0.817 0.003 
Mother age 1st 
birth  

0.031 0.003 0.140 0.009 0.828 0.012 
Underweight 
mother 

0.044 0.001 0.185 0.003 0.771 0.004 
Mother’s 
education(y) 

0.036 0.001 0.157 0.003 0.807 0.003 
Squire Mother’s 
education(y) 

0.034 0.001 0.150 0.002 0.816 
0.002 

Household 
Level 
Variables 

Log Wealth-score 0.128 0.036 0.359 0.045 0.513 0.081 
Squire wealth-
score 

0.034 0.001 0.152 0.002 0.814 0.002 
Rural 0.032 0.001 0.146 0.002 0.822 0.003 
Family size 0.034 0.001 0.152 0.003 0.814 0.003 
Access to health 
facility  

0.033 0.001 0.149 0.003 0.817 0.003 
No safe Water 
facility  

0.036 0.001 0.157 0.004 0.808 0.004 
No toilet facility 0.036 0.001 0.159 0.003 0.804 0.003 
SC 0.042 0.002 0.180 0.005 0.778 0.006 
ST 0.049 0.002 0.200 0.005 0.752 0.007 
OBC 0.039 0.001 0.167 0.004 0.794 0.004 
Muslim 0.032 0.001 0.143 0.004 0.825 0.005 
Other Religion 0.031 0.001 0.141 0.005 0.828 0.006 

Source: Computed by author using NFHS 3 (2005-06) unit level records, all P-P are 
significant. 

 
 

In this section, the predicted probability of childhood under-nutrition of different degrees 
of z-scores of all three types of under-nutrition is calculated to interpret the significant 
effect of change in explanatory variable (Table 5a-5c). Out of all explanatory variables, 
as expected, household wealth score, mother’s educations are the crucial instruments of 
severity of under-nutrition. The present distribution of wealth in the population explain 
the fact that the probability of being in severe under-nutrition stunting are quite high 
stunting (96%) and underweight (91%) as against only 13% in sever wasting. Similarly, 
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birth history, mother’s education and age at first birth explains about 25% probability of 
being in severe stunting which are about 15% in severe underweight and 4% in severe 
wasting. The estimated probabilities of being in mild under-nourishment of all forms are 
found to be higher compared to moderate and severe under-nourishment. Probability of 
being in under-lnourished increases with decrease in birth interval and birth size. The 
predicted probability would decline from mild to severity for the following variables like, 
age of child, female child, underweight mother, access to health to health facilities, toilet 
facilities, family size etc. The similar trends will hold good for societal variables like 
Caste and Religion.  
 
5. Concluding Observations and Policy Suggestions 
The present analysis finds that 23.6%, 16% and 6.4% of the sample children are severely 
stunted, underweight and wasting respectively. The regression analysis has revealed that 
child’s variables (age and gender), mother’s variables (education and nutrition) and 
household-community level variables (wealth score, family size and toilet facility) are the 
significant predictors of child under-nutrition. The probability of persisting with the 
prevalence of under-nourishment is high in mild under-nutrition type irrespective of 
explanatory variables of all forms of under-nutrition only except wealth scores. Thus it 
include that part in our analysis over the previous analysis with the general cutoff level (> 
-2) of under-nutrition. It is found that female children are in disadvantageous in respect of 
stunting and under-weight whereas male are worse off compared to female in respect of 
wasting. Under-weight mothers and child under-nutrition is interlinked which generates 
some kind of health-poverty trap. This low level health-poverty nexus is augmented in 
presence of illiterate mother, poverty and low reproductive health status. In order to 
overcome from this health-poverty nexus, government has already been adopted various 
programmes like Integrated Child Development Services (ICDS), provision of Mid-Day 
Meal, Health for All, Janani Surakshya Yoyona (Mother Reproductive Security) under 
National Rural Health Mission, National Rural Employment Guarantee Act (NREGA) 
etc. The performance of all these programmes is not satisfactory as a result under-
nutrition persists in India even though income poverty (published by Planning 
Commission, Government of India) has reduced marginally from 36 % in 1992-93 to 
29.8 % in 2009-10. Poor oversight of nutrition programmes, faulty project design and a 
lack of focus on the most needy population groups (viz. SC/ST/OBC) are frustrating 
India’s efforts to reduce child under-nutrition (Ganapati 2009). Keeping in mind the 
importance of future effective human capital, eradication of under-nutrition should be our 
prime objective. Therefore, in order to get rid of the problem, the study suggests 
allocating more funds in social sector for strengthening the existing policies and 
programmes. A proper monitoring is needed to the existing programmes.         
 
………………………………………………………………………………………………

……… 
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Notes : 1. The NFHS-3 is the third pan-India survey conducted in 2005-’06 (started since 
1992, covering 2,00,000 people from 15-54 years, and the definitive guide to Indian 
health statistics). 
2. Wealth score is derived on the basis of the following 33 assets and housing 
characteristics: household electrification; type of windows; drinking water source; type of 
toilet facility; type of flooring; material of exterior walls; type of roofing; cooking fuel; 
house ownership; number of household members per sleeping room; ownership of a bank 
or post-office account; and ownership of a mattress, a pressure cooker, a chair, a cot/bed, 
a table, an electric fan, a radio/transistor, a black and white television, a colour television, 
a sewing machine, a mobile telephone, any other telephone, a computer, a refrigerator, a 
watch or clock, a bicycle, a motorcycle or scooter, an animal-drawn cart, a car, a water 
pump, a thresher, and a tractor. 
…………………………………………………………………………………………… 
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