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ABSTRACT 
 

A growing body of evidence suggests that supplementary feeding programs have a positive 

effect on reducing malnutrition prevalence in developing countries. In India, despite substantial 

funding of its early childhood development program, which has a large supplementary feeding 

component, levels of child malnutrition have fallen only slightly. Using propensity score 

matching to identify impacts in data from the National Family Health Survey (NFHS-3) 

collected between 2005 and 2006, this paper finds that India’s Integrated Child Development 

Services scheme does not have a significant effect on malnutrition rates. Further, a 

heterogeneous treatment effect on nutrition outcomes indicates that quality of water is more 

important in reducing malnutrition prevalence than the feeding program itself. These findings 

point to the importance of investing in water and sanitation, and educating the public about 

hygiene to promote health knowledge and better child outcomes. As importantly, such 

investments have the potential of making the feeding program more effective. 
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1. INTRODUCTION 
 

 
 With 46 percent of its children severely undernourished (Kandpal and McNamara, 2008), 

India has one of the highest percentages of malnourishment in the worlda. Apart from the 

immediate problems associated with being malnourished, a person suffering from malnutrition 

benefits less from schooling, because severe undernourishment hinders motor, sensory and 

cognitive development, leading to lower educational attainment and lifetime earnings (Alderman, 

Hoddinott, Kinsey, 2006). These problems become even more apparent when seen across 

different demographic and socio-economic groups. Underweight prevalence in India increases 

from 38% in urban areas to 50% in rural areas, and is higher for girls than boys (Gragnolati et al, 

2005). In addition, malnutrition greatly increases the risk of infant and child mortality (Behrman, 

Alderman and Hoddinott, 2004). 

 

 Even as per capita income in India has doubled in real terms in the last 15 years (WDI, 

2007), Table 1 shows that malnutrition among children has only slightly decreased.  High 

malnutrition rates have been persistent and come in the way of India achieving its Millennium 

Development Goal targets of reducing the under-five mortality rate by two-thirds.  

 

 

 

 
                                                
a Severe undernourishment is a defined as being two or more standard deviations below the WHO international 
reference population mean of weight for age and height for age. 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 To improve the nutritional status of children in India, it is essential to assess which 

interventions are likely to be most effective. The commonly held assumption is that food 

insecurity is the primary cause of malnutrition, which has resulted in programs for increasing 

access to food. These programs include fair price shops through the Public Distribution System, 

income support in the form of food-for-work programs, and direct feeding programs including 

the mid-day meal program and supplementary nutrition programs (Gragnolati et al., 2005). The 

biggest by far has been the Integrated Child Development Services (ICDS) scheme - India’s 

integrated early childhood program, with a supplementary nutrition component - launched in 

1975 as ‘the foremost symbol of India’s commitment to her children’ (Ministry of Women and 

Child Development Web site, n.d.)   

 

 Table 1. Percentage of malnourished children (up to age 5) and GDP growth rate in India 
  1992-93 1998-99 2005-06 

    
GDP growth rate 5.5 6.2 9.3 

Stunting (Male) 47.6 44.1 37.7 

Stunting (Female) 46.6 47.0 39.2 

Underweight (Male) 52.8 45.3 44.9 

Underweight (Female) 50.9 48.8 47 

Wasting (Male) 21.0 15.7 19.5 

Wasting (Female) 17.5 15.2 18.7 

Source: National Family Health Surveys, DHS and World Bank, World Development Indicators. 
Notes: Severe malnourishment is defined as being two or more standard deviations below the WHO 
international reference median of weight for age, height for age and weight for height. 
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 However, nutrition and feeding programs are not the only approach to improving the 

health of India’s children. Approximately 170 million people in India do not have access to safe 

or improved water (Water Aid home page, n.d.). These statistics have pushed the Indian 

government to commit itself to improving water supply as well as its sanitation sector. The 

Millennium Summit in 2000 specified the interrelated goals of reducing child mortality and 

increasing access to safe water. Evidence suggests that access to safe water is associated with 

better child health.  

 

 This paper evaluates whether the ICDS scheme is more effective at reducing child 

malnutrition if individuals have access to clean water, and whether access to services from the 

ICDS scheme are more or less effective at reducing malnutrition than access to clean water.  The 

paper seeks to understand if there is something that the ICDS scheme does not incorporate which 

could make the program work better. This is done using matching techniques to address the 

potential bias caused by unobserved program heterogeneity.  

 

 The paper is organized as follows. Section 2 gives an overview of the features of the 

ICDS program. Section 3 describes the literature on effects of supplementary feeding programs 

and water quality on different outcomes. Section 4 outlines the research question, theoretical 

framework and design of the research. Section 5 describes the dataset and methodology used; 

section 6 describes the preliminary analysis from the descriptive statistics; followed by section 7 

which analyzes the results from matching. Lastly, section 8 discusses the conclusions for policy. 
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2. OVERVIEW OF THE ICDS PROGRAM 
 

 The Government of India initiated the Integrated Child Development Services (ICDS) 

Scheme in 1975 to provide nutrition and education services for preschool children, and pregnant 

and lactating mothers.  The objectives of the program are achieved through an integrated 

package of services including supplementary nutrition, immunization, health check-ups, 

referrals, non-formal preschool, and health and nutrition education. This integrated approach is 

delivered through angadwadi centers located in poorer areas that are most in need of primary 

health care and nutrition. The program is coordinated at the village, block, district, state and 

central government levels. The primary responsibility for implementation lies with the Ministry 

of Women and Child Development. 

 

 Although the ICDS scheme is the largest early childhood development program in the 

world, its success in achieving its primary goal of reduction in child malnutrition has remained 

uncertain. While the program intends to serve those most in need, there seems to be a gap 

between program objectives and implementation. Even though the ICDS budget was 1.5 billion 

dollars in 2008 (Lokshin et al., 2005), studies evaluating the program have failed to show that it 

is effective. For example, a by Bhasin et al. (2001) study of the long-term nutritional effects of 

ICDS showed that attending an anganwadi center is associated with no significant effect on 

malnutrition. 
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 In addition Table 2 shows that utilization of the ICDS scheme is far from universal. For 

example, immunization rates range from 2.7 percent in Punjab to 37.8 percent in Madhya 

Pradesh, even though immunization should be relatively complete if the program was 

functioning properly. Use of supplementary nutrition component ranges from only 4.2 percent of 

children under six in Bihar to 58.4 percent of children under six in Chhattisgarh, and the national 

utilization rate is only 26.3 percent. This evidence suggests that the ICDS scheme is not 

sufficient for reducing malnutrition. Since resources for development are limited, it is imperative 

to pinpoint areas and sectors that would complement as well as supplement the program. 
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Table 2. Utilization of ICDS services by children under 6, percentages by state 

  Any services Supplementary 
nutrition Immunizations Health check-

ups 

Mother 
received 

counseling 
      

India 32.9 26.3 20.0 15.8 48.9 

Andhra Pradesh 30.5 28.0 14.9 15.5 56.5 

Assam 29.8 28.0 6.5 4.9 36.0 

Bihar 9.9 4.2 7.7 0.8 3.6 

Chhattisgarh 65.2 58.4 4.6 32.2 48.1 

Gujarat 43.9 31.7 33.9 26.5 45.1 

Haryana 27.6 22.3 17.2 14.8 44.1 

Jharkhand 41.7 36.5 26.5 11.9 45.9 

Karnataka 35.5 28.0 26.2 17.1 52.5 

Kerala 30.8 24.7 9.0 17.6 56.1 

Madhya Pradesh 49.8 36.4 37.8 31.5 61.8 

Maharashtra 49.5 42.4 33.4 36.2 40.2 

Orissa 65.8 52.5 41.6 43.1 29.6 

Punjab 1.1 13.0 2.7 5.2 16.7 

Rajasthan 21.1 17.3 12.9 9.6 37.2 

Tamil Nadu 42.5 32.3 33.7 25.5 75.7 

Uttar Pradesh 22.3 14.7 13.5 2.7 38.1 

West Bengal 42.3 40.2 11.6 24.8 48.7 

            
Source: National Family Health Survey 3 
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3. LITERATURE REVIEW  
 
 

 This paper seeks to expand on the existing literature pertaining to the impact of programs 

for early childhood development, specifically the supplementary nutrition component of such 

programs. While previous studies have evaluated early childhood development programs that 

include supplementary nutrition components, this paper will attempt to isolate the effect of water 

quality in determining whether supplementary feeding programs have significant effects in 

reducing malnutrition among children.  

 

3.1 Supplementary feeding programs 

 Despite the program’s longevity, evaluation studies have yet to produce conclusive 

evidence of the impact of India’s ICDS scheme on outcomes directly related to childhood 

nutrition. 

 

 Evidence from a study on the long-term nutritional effects of ICDS by Bhatia et al. 

(2001) using multiple regression analysis indicates that attending an anganwadi center is 

associated with no significant effect on malnutrition. Using univariate analysis, however, they 

find that ICDS has a significant positive association with malnutrition.b As a result, once other 

factors are controlled for, ICDS appears not to have a significant effect on malnutrition. 

 

                                                
b p <0.005 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 Another study of 1286 pre-school children in urban, rural and slum areas of Chandigarh 

(Swami et al., 2001) shows that the prevalence of protein energy malnutrition is higher among 

ICDS beneficiaries than non-beneficiaries. Das Gupta et al. (2005) contradict this finding and 

show that the program has a positive and significant effect on health outcomes. However, once a 

more rigorous propensity score matching technique is used, the effect is insignificant for ICDS 

villages compared to similar non-ICDS villages.  

 

 Early research by B.N. Tandon (1989) investigated the impact on the nutritional status of 

the target population of ICDS beneficiaries compared to non-ICDS groups, with nutritional 

status, measured by weight-for-age z-scores. Tandon found that between 1976 and 1985, the 

drop in severe malnutrition for children covered by ICDS was substantial and statistically 

significant. Although the study corrected for endogenous program placement, it did not control 

for confounding factors that could bias his results. 

  

 This is not to say that nutrition programs are never found to be effective. In fact, 

evaluations of nutrition interventions around the world show that supplementary feeding 

programs can have an influence on indicators of malnutrition. An evaluation of the impact of 

Programa de Educación, Salud y Alimentación (PROGRESA), a large Mexican rural anti-

poverty program, shows statistically and substantively significant impacts of supplementary 

nutrition on child height.  Incorporating unobserved heterogeneity, the program is associated 
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with a reduced probability of a child between the ages of 1 and 3 years being stunted and an 

increased growth in height of one sixth (Behrman and Hoddinott, 2005).   

 

 A study conducted by Philip Gleason and Carol Suitor (2003) examines the impact of 

participation in the National School Lunch Program (NSLP) on micronutrient intake in the US. 

Controlling for selection bias, they find that participation in the NSLP increases intake of 

calcium, magnesium, phosphorus, zinc, vitamin B-12 and riboflavin. Similarly a randomized 

experiment in Peru (Jacoby, Cueto and Pollitt, 1996) shows that a breakfast program 

significantly increased dietary intake of energy by 15.2%, protein by 16.1% and iron by 60%. c A 

study of the dietary impacts of the school breakfast program in the United States  (Devaney and 

Fraker, 1989), demonstrated that program was associated with a positive impact on calcium 

intake, magnesium intake, and lower intake of cholesterol. However, iron intake was negatively 

associated with the program.d 

 

 Existing literature on supplementary feeding programs in India is based mainly on 

indirect measures of impact, such as household income, school attendance and cognitive 

abilities. Evaluations of school meals on school participation show improvements in the 

participation rates of girls, reducing gender disparity (Afridi, 2007); whereas an evaluation of the 

same mid-day meal program suggests that the program’s effect on cognitive ability remains 

ambiguous (Veermersch and Kremer, 2005).  

                                                
c p<0.1 
d Prevalence of anemia among children from low-income families participating in the program indicates that the 
program does not address this issue within its target population. 
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 In an assessment of the Mid Day Meal Program in Karnataka (Laxmaiah, et al, 1999), 

beneficiaries of the program were associated with better educational and nutritional status than 

non-beneficiaries. Another study using data collected on the school meal program in India 

(Afridi, 2009) finds that at a cost as low as 3 cents per child per school day, the program had a 

substantive and significant effect on reducing hunger and protein-energy malnutrition.  

 

 In summary, evidence from the literature suggests that once one controls for confounding 

factors and unobserved heterogeneity caused by endogenous program placement, the ICDS 

scheme does not seem to have a significant effect on child nutrition outcomes. Through its 

package of services, the ICDS program has the potential to end poverty and malnutrition for 

future generations. Enhancing the program with other necessary interventions could make it 

more effective.  

 

3.2 Water quality 

 Although there are clear channels by which poor water quality would affect a child’s 

nutritional status, evaluations of effects of improved water supply on malnutrition are virtually 

non-existent in the development literature. It is well known that diarrhea is one of the leading 

causes of malnutrition in India and that clean water is critical to contain the spread of diseases, 

many of which hinder growth (World Bank, 2002a). Data from Brazil shows that diarrhea 
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hampers gains in weight and height of children and leads to severe malnutrition (Guerrant et al., 

1992).  

 

 Using propensity score matching, a study by Jalan and Ravallion, estimates significantly 

lower prevalence of diarrhea and infectious disease for children under five in rural Indian 

households with piped water. This was, however, not true at village level (2003).  More broadly, 

analysis by Esry et al. (1985) of 67 studies showed that in poorer areas, improvement in water 

supply and sanitation is associated with a median reduction of 22% in diarrhea morbidity rates, 

thereby increasing nutritional status.  Research by Tomkins et al. (1978) suggests that, in 

addition to household interventions such as hygiene and sanitation, factors relating to water 

supply are very important in the genesis of protein-energy malnutrition and gastro-enteritis 

complex.  

 

 These findings clearly show that water quality is important to childhood nutritional 

status. This paper attempts to understand whether the benefits to ICDS recipients differ 

depending upon the quality of water supply available to them. 
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4. CONCEPTUAL FRAMEWORK 
 

 4.1 Proposed hypothesis 

 The purpose of this paper is to answer the following question: Is the Integrated Child 

Development Services scheme more effective at reducing the prevalence of child malnutrition if 

individuals have access to an improved water source?  

 

 Child malnutrition is often measured by weight-for-age, height-for-age, and weight-for-

height z-scores. A child is considered malnourished if they are 2 or more standard deviations 

below the median of the reference population (World Health Organization, 2011). Being 

“stunted”, measured by a low height-for-age score, indicates chronic malnutrition and is a long-

term measure of malnutrition. Being “wasted”, measured by a low weight-for-height score, 

indicates acute malnutrition and is a more short-term measure. Being “underweight”, measured 

by a low weight-for-age score, indicates general malnutrition (World Health Organization, 1995; 

World Health Organization, 1996).  

 

 Access to an improved water source is defined as having access to a household 

connection, public standpipe, bore-well, protected well, protected spring or rainwater (Human 

Development Report UNDP, 2006). 

 

 This study considers the ICDS scheme as the nutrition intervention and as such it 

measures the impacts of ICDS on nutrition outcomes i.e., the nutrition scores noted above. My 
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hypothesis is that, everything else equal, children who are beneficiaries of the Integrated Child 

Development Services scheme have higher health and nutritional outcomes and I expect to see 

significant effects of the program in areas where better quality water is available to beneficiaries. 

 

4.2 Theoretical framework 

 For many years feeding programs, such as the ICDS scheme, have been working under 

the premise that they would lead to gains not only in nutritional indicators but other linked 

outcomes. Given the literature and the tremendous amount of development aid put into feeding 

programs in general, it is important to rigorously evaluate why the ICDS program is insignificant 

in reducing malnutrition while most other feeding programs seem to work. The question that 

needs to be answered is why there is a non-result for the ICDS scheme and how to make it more 

effective? A meta-study conducted by Bjorn Lomborg shows that nutrition interventions are the 

most cost effective way of improving development (Copenhagen Consensus, 2004).  So if the 

ICDS scheme does not work, it is important to ask why. 

 

 This paper helps understand if the non-result is caused because the current scheme is 

necessary, but not sufficient, to reduce malnutrition prevalence. It must be analyzed whether 

there is something important that is lacking from the program that could have an effect on 

malnutrition rates. Malnutrition is typically exacerbated by diarrhea, while malnourished 

children are more prone to diarrhea, forming a vicious cycle of sorts. While health services and 

food supplements need to be made available to tackle infectious diseases as a cause of 
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malnutrition, it is equally important to promote improvement in water and sanitation, breast-

feeding, and other educational programs to promote hygiene.  

 

4.3 Research Design 

 This study will compare nutritional indicators of children who participate in the ICDS 

scheme to those who are not beneficiaries. Since we cannot have an ideal counterfactual these 

will serve as the treatment and control group respectively. The research will test the hypothesis 

using anthropometric measures of child nutrition – stunting, wasting and being underweight. The 

analytical model is specified as: 

Nutritional status = F (Ci, Pi, Hi, Ui, T) 

Where nutritional status is a function of: 

Child’s characteristics (Ci): gender, age, caste, and health status in the previous period; 

Parent’s characteristics (Pi): education, height and weight; 

Household characteristics (Hi): family income, and household location (urban/rural), cooking 

habits, household cleanliness; 

Community characteristics (Ui):  community sanitation, water prevalence; and 

Treatment (T): whether they were beneficiaries of ICDS.  

 
The analysis will look at households with at least one child under 6 years of age in states where 

there are ICDS beneficiaries. I remove states with no ICDS beneficiaries because I want to 

ensure that the comparison group is comparable to the treatment group. Children in states with 
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no ICDS beneficiaries may not be comparable to children in states with ICDS beneficiaries due 

to differences in poverty status or for other reasons. 

 

 Although I initially estimate the impact of the ICDS scheme and improved water supply 

on malnutrition indicators using an ordinary least squares (OLS) regression, one might be 

concerned that endogenous program placement bias might affect the results. If poorer areas are 

systematically targeted and not adequately controlled for in the OLS regression, a negative bias 

on coefficients would result. Therefore, I use a propensity score matching technique of program 

evaluation to better control for unobservable differences between treatment and control groups. 

The idea underlying propensity score matching is to construct a comparison group by matching 

treatment households to the comparison group based on observable characteristics. If, in 

expectation unobservable factors were then no different between the matched groups, any fixed 

systematic differences between the control and treatment groups would be removed rendering 

unbiased estimates.  

 

 Heckman, Ichimura and Todd (1997) and Heckman et al. (1998) show that matching 

methods provide reliable, low-bias estimates of program impacts provided that the same data 

source is used for participants and non-participants, that participants and non-participants have 

access to the same markets, and that the data includes meaningful explanatory variables capable 

of identifying program participation and outcomes. In the present study, all three of these criteria 

are met. The data comes from the same survey, meeting the first criterion. Removing districts 
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where no household is a member of ICDS scheme fulfills criterion 2. And the NFHS is a rich 

dataset with a large number of variables, thereby fulfilling criterion 3. 
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5. DATA AND METHODS 
 
 

5.1 Data source 

 India’s National Family Health Survey 3 (NFHS-3)e is a conducted under the auspices of 

the Ministry of Health and Family Welfare. The survey is representative at both the national and 

state level. 109,041 households were interviewed with a response rate of 97.7%. 124,385 women 

and 74,369 men between the ages of 15 and 49 were interviewed. The response rates for women 

and men were 94.5% and 87.1%, respectively.  

 

 For the purpose of this analysis, I use only households with at least one child under 6 

years of age. Of this group, I remove households from villages where there are no beneficiaries 

so as to ensure better comparisons between the treatment and control groups. The data used for 

this analysis consists of 6,280 individuals who received supplementary nutrition from an ICDS 

center and are the designated treatment group, and 19,710 individuals that had access to an 

improved water source (Table 3). 

 

  

 

 

                                                
e It contains information on the health and nutrition of households in each of the 29 states of India collected by 
International Institute for Population Sciences, the main agency for National Family Health Surveys. The NFHS-3 
fieldwork was conducted between December 2005 and August 2006 by 18 research organizations. USAID, UK 
Department for International Development, the Bill and Melinda Gates Foundation, UNICEF, and UNFPA, funded 
the NFHS-3 survey and Macro International provided technical assistance for the project. 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Table 3. Frequency of observations for this study 
Variable of interest Frequency 

  
Height for age (Male) 12,101 
Height for age (Female) 11,346 
Weight for age (Male) 12,259 
Weight for age (Female) 11,531 
Weight for height (Male) 12,262 
Weight for height (Female) 11,542 
Received supplementary nutrition from ICDS 
center 6,280 

 Access to an improved water source 19,710 
 

 While 24.7 percent of the sample had access to improved water and were beneficiaries of 

the program, only 6 .1 percent were beneficiaries but did not have access to improved water 

supply. Although more children have access to clean water than not, there are still over 1,000 

children in each cell, providing plenty of potential matches (Table 4).   

 

 

 

Table 4. Frequency table of beneficiaries    

  

Individual has access 
to an improved water 
source 

Individual does not 
have access to an 
improved water source Total 

     
Individual received 
supplementary nutrition 
through ICDS 

4,917 1,243 6,160 

     
Individual did not receive 
supplementary nutrition 
through ICDS 

9,467 4,271 13,738 

Total 14,384 5,514 19,898 
Source: NFHS 3    
Notes:  Improved water source is defined as per the Human Development Report including household 
connections, public standpipes, boreholes, protected springs, protected wells and rainwater. 
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5.2 Analysis 

Dependent variables 

 This analysis begins by running an ordinary least squares regression on three nutritional 

status outcomes – weight-for-age, weight-for-height and height-for-age z-scores. These variables 

measure the extent to which a child is underweight, wasting or stunting in standard deviations 

from the WHO reference population. 

 

Independent variables 

 The main independent variables in the analysis are: i) a binary variable for whether the 

respondent received supplementary nutrition through an angadwadi center in the past 12 months 

and ii) the quality of water source available to the respondent’s household. 

  

 The first variable of interest measures the impact of the ICDS supplementary feeding 

program on health outcomes using an “intention to treat” effect. Since there is a negative 

selection bias, we would expect to find a negative coefficient on OLS estimates. However these 

estimates may be due to targeting of the program and not the program itself. 

 

 Therefore we need to find other variables that are observable and correlated with the 

nutrition measures. As discussed in the conceptual model, child specific factors, namely age and 

gender, are necessary to control for while running the regression. In addition, studies have shown 

that a woman’s education level has a significant effect on her children’s health outcomes. A 
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study by Victoria et al. of 6000 Brazilian children suggests that maternal education has a 

significant effect on child health (1992). In order to control for this in this paper we use a 

continuous variable measuring the number of years of education attained by the mother. Given 

that a child’s height and weight will depend on that of their parents, my model will also control 

for mother’s height well.  The regression controls for the wealth index of the household and 

whether the household is located in an urban or rural area. A study in Ecuador shows that 

economic inequality has a harmful effect on stunting (Larrea and Kawachi, 2005).  It also seems 

reasonable that the larger the number of children under 5 in the household, the greater the 

prevalence of malnutrition would be. Horton analyzed the effects of family size on child 

nutrition in the Philippines and found that although there were strong birth order effects, larger 

families had significantly lower child nutritional status (Horton, 1986). The present model, 

therefore, takes this into account by controlling for number of children less than 5 years of age in 

the household. In addition, the model will control for fixed effects across the difference states. 
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6. DESCRIPTIVE STATISTICS 
 
 

 To initially examine whether potential impacts exist, I begin by examining malnutrition 

rates as defined above by both access to improved water and whether individuals are 

beneficiaries of the ICDS scheme. The descriptive statistics for each measure of malnutrition 

(Table 5 through Table 7) suggest that either the program is not effective, well targeted, or both. 

Regardless of the measure of malnutrition, malnutrition prevalence is greater among ICDS 

beneficiaries than among non-beneficiaries. 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

Table 5. Underweight Prevalence, percentage of children (up to age 5) 

  

Individual has access 
to an improved water 
source 

Individual does not 
have access to an 
improved water source 

   
   
Individual received 
supplementary nutrition 
through ICDS 

45.68%  50.14% 

   
Individual did not receive 
supplementary nutrition 
through ICDS 

42.19% 51.06% 

      
Source: NFHS 3   
Notes: (i) WHO Global Database on Child Growth and Malnutrition recommends a 
marked z score of <−2 to classify low weight-for-age (underweight). (ii) Improved 
water source is defined as per the Human Development Report including household 
connections, public standpipes, boreholes, protected springs, protected wells and 
rainwater. 
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Table 6. Wasting Prevalence,  percentage of children (up to age 5) 

  

Individual has access 
to an improved water 
source 

Individual does not 
have access to an 
improved water source 

   
   
Individual received 
supplementary nutrition 
through ICDS 

18.86% 22.15% 

   
Individual did not receive 
supplementary nutrition 
through ICDS 

16.37% 16.66% 

      
Source: NFHS 3   
Notes: (i) WHO Global Database on Child Growth and Malnutrition recommends a 
marked z score of <−2 to classify low weight-for-height (wasting). i(i) Improved 
water source is defined as per the Human Development Report including household 
connections, public standpipes, boreholes, protected springs, protected wells and 
rainwater 

Table 7. Stunting Prevalence,  percentage of children (up to age 5) 

 

Individual has access 
to an improved water 
source 

Individual does not 
have access to an 
improved water source 

   
   

Individual received 
supplementary nutrition 
through ICDS 

38.17% 38.18% 

   
Individual did not receive 
supplementary nutrition 
through ICDS 

35.55% 37.90% 

   
Source: NFHS 3   
Notes: (i) WHO Global Database on Child Growth and Malnutrition recommends a 
marked z score of <−2 to classify low height-for-age (stunting). (ii) Improved water 
source is defined as per the Human Development Report including household 
connections, public standpipes, boreholes, protected springs, protected wells and 
rainwater. 
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 Among children with access to improved water, we notice a decrease in malnutrition 

prevalence by some measures, but not others. For example, we observe lower rates of 

underweight prevalence, but little difference in stunting. This finding is consistent with research 

showing that diarrhea prevalence often declines with exposure to improved water sources. 

However, it is also suggests that other problems are more important factors in explaining long-

term malnutrition.  

 

 Table 8 shows that stunting prevalence drops from 49.09 percent to 14.36 percent if the 

mother has been to high school compared to recipients whose mothers have no education. 

Similarly, wasting and being underweight prevalence drops substantially as maternal education 

increases. Additionally there is a considerable difference in malnutrition prevalence between 

urban and rural areas. This difference is bigger for longer-term malnutrition indicators (e.g. 

stunting) than shorter-term indicators (e.g. underweight). We also find that wealthier families 

tend to have a lower prevalence of malnutrition. Again, this has a larger effect for stunting than 

for wasting. On the other hand, we find that there is little difference in all three malnutrition 

indicators based on gender. While underweight prevalence is 45.73 percent for males, it is 47.39 

percent for females. Interestingly malnutrition prevalence increases for some measures but has 

only a slight change for others as number of children in the household increases. Chronic 

malnutrition increases from 35.72 percent to 43.60 percent as number of children in the 

household increases from one to four, while acute and general malnutrition stay almost 

unchanged. 
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Table 8. Malnutrition Prevalence Rates for children under 6, By Demographic Characteristics 
  Wasting Underweight Stunting 

Demographic characteristics     
Male 17.46% 44.76% 39.29% 
Female 16.89% 47.17% 39.68% 
    
Urban 15.88% 38.80% 33.19% 
Rural 17.59% 48.17% 41.47% 
    
Individual received 
supplementary nutrition 
through ICDS 

19.46% 46.49% 38.75% 

Individual did not receive 
supplementary nutrition 
through ICDS 

16.70% 43.29% 36.09% 

    
Individual has access to an 
improved water source 16.68% 45.08% 39.14% 

Individual does not have 
access to an improved 
water source 

19.72% 50.55% 41.30% 

    
Number of children (aged 5 
and under) in the 
household:       
One 16.73% 42.65% 35.29% 
Two 17.75% 48.39% 41.85& 
Three 16.79% 46.39% 41.84% 
Four 17.45% 46.51% 43.25% 
    
Mother’s highest level of 
education:    

No education 19.90% 56.21% 49.09% 
Primary 18.28% 48.04% 41.81% 
Secondary 14.29% 36.93% 31.24% 
Higher 12.56% 20.19% 14.36% 
    
Wealth Index (household):    
Poorest 22.18% 61.36% 51.67% 
Poorer 18.47% 52.97% 46.39% 
Middle 16.89% 44.86% 40.50% 
Richer 14.88% 38.61% 32.84% 
Richest 11.63% 25.16% 19.97% 
    
Source: NFHS 3    
Note: (i) WHO Global Database on Child Growth and Malnutrition recommends a marked z score of 
<−2 to classify low weight-for-age (underweight), low height-for-age (stunting) and low height –for-
weight (wasting). Improved water source is defined as per the Human Development Report including 
household connections, public standpipes, boreholes, protected springs, protected wells and rainwater. 
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7. RESULTS 
 
 

 To assess the effectiveness of the ICDS program in improving nutrition indicators of 

children up to 5 years of age, this paper defines its population of program subjects based on 

whether a child received supplementary nutrition from an angadwadi center in the past 12 

months. One of the central activities of the scheme is providing supplementary food for children 

and pregnant and lactating women. The expectation is that it would do better than other 

supplementary nutrition programs, since although supplementary nutrition is the primary use of 

the ICDS program, the scheme consists of a package of services. Using the definition noted 

above, approximately 30 percent of the sample were beneficiaries of ICDS.  

 

 I initially analyze the effect of ICDS in combination with access to improved water by 

running an OLS regression. For all three indicators, the model controls for the independent 

variables described in section 6. Table 9 shows the effect of the scheme on the three nutritional 

indicators: height-for-age z-scores, weight-for-age z-scores and weight-for-height z-scores. 

 

 The most striking result is the lack of evidence that, at the individual level, the ICDS 

scheme returns any benefits to beneficiaries. Using OLS, I do not find evidence of any 

significant effects, regardless of whether the participants had access to an improved water 

source. Evidence from this analysis of the ICDS scheme does not support the underlying 

hypothesis that participation in a supplementary feeding program increases health outcomes and 

reduces child malnutrition. However, as discussed earlier, it is possible that selection effects may 
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bias these results and my ability to make causal inference of the program’s impact. More 

specifically, there is a high chance of a negative selection bias where individuals with low 

nutrition indicators would be beneficiaries of the scheme, whereas those with good health 

outcomes would not.  
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Table 9. Regression results for nutritional indicators for children up to 5 years of age 

  
Height for age 

z-score 
Weight for age 

z-score 
Weight for height 

z-score 
    
Received supplementary 
nutrition from ICDS center 

-0.0132 
(0.082) 

-0.032 
(0.061) 

-0.053 
(0.055) 

    
Access to improved water 
source 

0.0152 
(0.072) 

0.027 
(0.054) 

0.023 
(0.049) 

    
Received supplementary 
nutrition from ICDS 
center*Access to improved 
water source 

-0.075 
(0.085) 

-0.041 
(0.064) 

0.007 
(0.059) 

    

Age of child -0.232*** 
(0.012) 

-0.181*** 
(0.009) 

-0.085*** 
(0.010) 

    

Male 0.002 
(0.038) 

0.039 
(0.027) 

-0.024 
(0.024) 

    

Urban -0.107*** 
(0.039) 

-0.074** 
(0.032) 

-0.013 
(0.029) 

    
Number of children under 5 
in the household 

-0.085*** 
(0.021) 

-0.051*** 
(0.017) 

0.004 
(0.019) 

    

Height of mother 0.049*** 
(0.003) 

0.034*** 
(0.002) 

0.006*** 
(0.002) 

    
Highest year of education of 
mother  

0.020** 
(0.008) 

0.029*** 
(0.006) 

0.018*** 
(0.006) 

    

Wealth Index (in decimals) 3.47e-06*** 
(2.54e-07) 

3.08e-06*** 
(1.93e-07) 

1.32e-06*** 
(1.77e-07) 

    
R-squared 0.1443 0.1809 0.0811 
    
Observations 17,333 17,550 17,559 
     
Source:  NFHS -3    
Notes: (i) Robust standard errors are in parentheses. (ii) Single (double) (triple) asterisk 
indicates significance at the .1 (0.05) (0.01) level, two tailed test. (iii) State fixed effects are 
included and the model allowed standard errors to be clustered geographically at the village 
(PSU) level. 
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7.1 Selection Effects 

 There are two possible sources of selection bias. First, individuals who choose to be 

beneficiaries of the ICDS scheme may be systematically different from those who do not. This 

bias is caused by these unobserved characteristics that affect the probability of participation in 

the program and are also correlated with our outcomes of interest. Second, endogenous program 

placement may remain in the sample. Not all individuals remaining in the data set may have 

access to an angadwadi center, either due to distance, their wealth, or some other unobservable 

factor.  

 

 With the hope of removing these systematic differences, I conducted a propensity score 

matching analysis. The idea behind propensity score matching is to compare outcomes across 

beneficiaries and non-beneficiaries who have a similar propensity of participating in the 

program, using a rich set of control variables. To estimate the propensity score, I use a probit 

model for participation in the program. Figure 1 shows the kernel density estimates for the 

propensity of an individual to be a beneficiary of the ICDS scheme by treatment status. It shows 

that after I control for unobservables, there is substantial overlap in the probability distributions 

of being beneficiaries of the scheme among the treatment and control group. 
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Figure 1. Kernel Density of Propensity Scores, by ICDS Treatment Status 
 

 

 

 Individuals were then matched using local linear matching, and bootstrapped standard 

errors were estimated. These estimates, shown in Table 10, indicate that even when I control for 

selection effects, we continue to find no evidence of a positive impact of the ICDS scheme. All 

three point estimates are negative, and in fact when I control for observable differences, I find 

that the ICDS scheme appears to have a negative impact on weight-for-age z-scores. 

 

 To test that this result is not the product of the specific kind of matching I employed 

(local linear) and to further test the robustness of these estimates, I calculate the average 
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treatment effect using nearest neighbor and kernel matching (Table 11). Again there is no 

evidence of positive program effectiveness and the only significant results are of the opposite 

sign than what is expected.  

Table 10. Selection into the ICDS program     

  
Height for age 

z-score 
Weight for age 

z-score 
Weight for height 

z-score 
Treatment     
Received Supplementary 
Nutrition from Angadwadi 
Centre 

 -0.092                     
(0.061) 

 -0.100**                      
(0.046) 

 -0.070                 
(0.047) 

Source: NFHS 3       
Note: (i) Each cell reports the estimated treatment effect on the treated (ATT).  (ii) Bootstrapped standard 
errors are reported in parentheses. (iii) All estimates are derived employing local linear propensity score 
matching of the PSMATCH2 module for STATA (Leuven and Sianesi, 2003). (iv) Single (double) 
(triple) asterisk indicates significance at the .1 (0.05) (0.01) level, two tailed test. 

 

Table 11. Robustness Checks     

  
Height for age 

z-score 
Weight for age 

z-score 
Weight for height 

z-score 
Nearest Neighbor Matching     
Received Supplementary 
Nutrition from Angadwadi 
Centre 

-0.060**                     
(0.030) 

-0.033                      
(0.024) 

0.000                 
(0.031) 

    
Kernel Matching    
Received Supplementary 
Nutrition from Angadwadi 
Centre 

0.065                     
(0.059) 

-0.029                     
(0.047) 

-0.100**                     
(0.043) 

Source: NFHS 3       
Note: (i) Each cell reports the estimated treatment effect on the treated (ATT).  (ii) Standard errors are 
reported in parentheses and do not take into account that propensity scores are estimated. (iii) All 
estimates are derived employing different ways of propensity score matching of the PSMATCH2 module 
for STATA (Leuven and Sianesi, 2003). (iv) Single (double) (triple) asterisk indicates significance at the 
.1 (0.05) (0.01) level, two tailed test. 
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7.2 Heterogeneous Treatment Effects on Health Outcomes 

 In addition, I identify subgroups, based on observables, to test if the estimated treatment 

effect varies among them. And, in fact, it does. The estimates of the average treatment effect on 

health outcomes for two subgroups, based on whether they have access to an improved source of 

water, show sizeable variation in the impact of the ICDS scheme across the two groups. The 

estimated treatment effect shows that ICDS is beneficial, although mostly insignificant, for those 

who do not have access to an improved water source. In contrast, the treatment effect is 

significant, but negative, for those who do have access to an improved water source. This 

suggests that the treatment effects are somewhat heterogeneous, and that access to an improved 

water source may be more important for improving nutrition indicators than being part of the 

ICDS scheme. With a larger, more targeted dataset, it is possible to identify a significant positive 

treatment effect on height-for-age z-scores for children without access to improved water. 

Table 12. Heterogeneous Treatment Effects of ICDS scheme on Health Outcomes 

  
Height for age 

z-score 
Weight for age 

z-score 
Weight for height 

z-score 
     
Access to an improved water 
source:    

Has access to an improved 
water source 

 -0.096***                      
(0.029) 

 -0.122***                      
(0.045) 

 -0.058                    
(0.039) 

    
Does not have access to an 
improved water source 

 0.112                    
(0.117) 

 0.023                        
(0.090) 

 -0.129*                 
(0.075) 

    
Source: NFHS 3       
Note: (i) Each cell reports the differenced means between beneficiaries are non-beneficiaries of the ICDS 
scheme. (ii) Bootstrapped standard errors are reported in parentheses. (iii) Single (double) (triple) asterisk 
indicates significance at the .1 (0.05) (0.01) level, two tailed test (iv) All estimates are derived employing 
local linear propensity score matching of the PSMATCH2 module for STATA (Leuven and Sianesi, 
2003) Heterogeneous treatment effects are estimated using the procedure used in D. Gilligan and J. 
Hoddinott (2007) 
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8. CONCLUSIONS FOR POLICY 
 
 

 Increasing an individual’s nutritional status is an important step in raising their returns to 

education as well as raising future real incomes. The ICDS scheme was initiated in India to 

address child malnutrition and long-term poverty. The goals of the program are to reduce the 

intergenerational cycle of child malnutrition and its determinants, and as a result, improve early 

childhood outcomes.  

 

 This paper evaluated the performance of the program in reducing malnutrition, measured 

by weight-for-age, height-for-weight and height-for-age z scores. The evaluation was based on 

survey data collected in the National Family Health Survey 3. 

 

 Results of the evaluation suggest that the ICDS program has not been successful in 

decreasing the prevalence of child malnutrition in India. However, since the ICDS program is 

effectively targeted to individuals with a low nutritional status, one must be cautious when 

drawing conclusions regarding the effectiveness of the program. 

 

 Data from the NFHS – 3 indicates that 81 percentf of children up to 5 years of age were 

living in an area covered by an angadwadi center. This means that although there may be large 

coverage by angadwadi centers, after 35 years coverage is still not universal. What makes this 

                                                
f Calculated from the NFHS-3 dataset 



 

 
33 

 

picture even more dismal is that only 26 percentg of children received supplementary nutrition in 

the year the survey was conducted. Utilization of other ICDS services was equally poor. This 

participation rate can be improved, however, by shifting the scheme to an approach that is based 

on outreach. Evidence from Bangladesh on the use of community health workers to control 

tuberculosis shows that interventions involving outreach by community health workers show 

encouraging reductions in tuberculosis. When community workers go to people’s houses, they 

are able to speak with the entire family, which could have a good result in reducing malnutrition. 

 

 It is important to recognize that though the ICDS scheme has services targeting the 

different determinants of under-nutrition, in this analysis I used only the supplementary nutrition 

program to determine whether an individual is a beneficiary of the scheme. This fails to give 

attention to the scheme’s other potentially effective interventions for improving child nutritional 

outcomes, for example, educating parents on how to improve the nutrition of their children. 

However, as mentioned above, since utilization rates for these interventions are about the same, 

we would not find a significant difference if we included them. 

  

 A heterogeneous treatment effect indicated that improved water, when not paired with the 

ICDS scheme, has a positive effect on reducing cumulative nutrition (measured by height-for-

age z scores); however, the point estimate is not significantly different from zero. Further, the 

negative estimated impact of the ICDS implies that centers are unable to reduce malnutrition 

                                                
g Calculated from the NFHS-3 dataset 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when there is no access to an improved water source. Thus, a first step in improving the ICDS 

scheme is to improve prevention of diseases like diarrhea, as well as treatment in areas with 

limited access to improved water. Although the ICDS scheme is under the Ministry of Women 

and Child Development (MWCD), it is important that the scheme works in conjunction with 

other ministries such as the ministry of water and sanitation, education, and health. Continued 

measurement of inputs and monitoring of access to water and sanitation are extremely important 

to improve the program’s services. In addition, while recent research shows that access to an 

improved water source is vital, the amount of contamination of the water during transportation or 

storage is an important determinant of water quality. In this regard, recontamination should also 

be measured and monitored. 

 

 Additionally, my empirical analysis shows that both mother’s education and the number 

of children under 5 years in a household have a significant effect on nutrition indicators. 

Programs like the ICDS must be complemented with policies aimed at educating mothers (and 

even parents) about the importance of family planning, hygiene and sanitation, and the 

nutritional wellbeing of their children. The World Health Organization (WHO) in conjunction 

with United Nations Children’s Fund (UNICEF) has developed a strategy called the Integrated 

Management of Childhood Illness, which addresses nutritional status of children and under-five 

mortality rates among others. Adopting their holistic approach, which includes water and 

sanitation, as well as the education of parents might be a good way to improve the 

implementation and design of the ICDS scheme. 
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 Further research using data on sanitation and breastfeeding would be beneficial to 

measure the impact of enhancing the scheme to incorporate these interventions. It would also be 

valuable do the analysis using consumption data to get a better fit.  

 

 The ICDS scheme has enormous potential to improve the nutritional outcomes of 

children in India. However, without an improvement of and changes in the scheme’s design and 

implementation, it is unlikely to reduce the prevalence of malnutrition among India’s children. 

Experiences in other countries have shown that supplementary feeding programs can improve a 

child’s nutritional status. Based on the results of this analysis, I would suggest that the 

government enhance the ICDS scheme by offering it as a package with other interventions to be 

more effective. This can be tried as a pilot in some districts. A well functioning ICDS scheme 

which encompasses interventions - both necessary and sufficient - would therefore not only lead 

to better nourished individuals, but individuals with better cognitive abilities and overall lifetime 

earnings.  
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