
 

 

 

 

 

 
 

DEPARTMENT OF ECONOMICS 
 

ISSN 1441-5429 
 

DISCUSSION PAPER 12/16 
 

 

Do Shocks Experienced in the Mother’s Uterus have Adverse Effects on 

Child Health, and Can Welfare Schemes Ameliorate such Effects?-

Evidence from Andhra Pradesh, India 
 

Salma Ahmed1 and Ranjan Ray2 

 

January 2016 

Abstract: 
Indian children are among the most malnourished children in the world. The situation becomes 

desperate if the child suffers shocks in the mother’s uterus. This study on the YLS data from the 

Indian state of Andhra Pradesh provides evidence that uterus shocks experienced by the child have 

an adverse effect on her health. This study exploits an unique feature of the data set that allows 

distinction between different types of uterus shocks and reports that the adverse effect is the 

strongest in case of crop failure. Another distinguishing feature of this study is the comparison 

between the role of the Midday Meal Scheme (MDMS) and the National Rural Employment 

Guarantee Scheme (NREGS) in mitigating the adverse effect of uterus shocks. MDMS and NREGS 

were introduced around the same time, 2006. The study was conducted on panel data of children 

who were aged 6-18 months in 2002, 4-5 ½ years in 2007 and 7-8 ½ years in 2009. While the 

effectiveness of MDMS in mitigating the adverse effects on child health weakened between 2007 

and 2009, the reverse was the case for NREGS. Though not explicitly designed to protect and 

promote child health, unlike MDMS, NREGS was in 2009 playing a role that was more effective 

than MDMS in acting as a buffer against uterus shocks to the child. In contrast, MDMS was more 

gender sensitive than NREGS in protecting the girl child’s heath in case of uterus shocks. The study 

points to the need for both schemes and for greater coordination between the two in delivery and 

coverage, especially in rural areas that have experienced crop failures. At a time when the NREGS 

is being curtailed, the fact that it has been playing a role that it was originally not designed to do is 

a result of much significance. 
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1. Introduction 

 

The topic of child health has occupied a prominent place in the development literature.3 This 

reflects widespread appreciation of the fact that poor health of infant children, if not corrected 

in the early days, tends to persist into adulthood and this, in turn, entails costs of low 

productivity, low life expectancy and an unhealthy work force on the economy. Since today’s 

child is tomorrow’s adult, much of the nation’s welfare in the future depends on a healthy and 

well-nourished child of today. The topic is of particular importance in the Indian context where 

the mismatch between her impressive recent record on several macro indicators and the dismal 

state of her child health could not be greater.4 India’s record on child health is dismal in relation 

to several other developing countries that include not only high growth achieving Asian 

countries such as China and Vietnam,5 but also much poorer countries with inferior economic 

record in sub Saharan Africa. A significant feature of the dismal state of child health in India 

is her failure, until recently, to delink mother’s ill health from that of her offspring through 

welfare schemes directly targeted at the new born child. This stands in sharp contrast to early 

interventions in China, as discussed in Ray and Mishra (2012).   

 

The present study is on the health of Indian children in the southern state of Andhra Pradesh 

(AP). The principal motivation of this study is four-fold: (a) examine if shocks experienced by 

a woman in pregnancy have effects on the short- and longer-term health status of her child, (b) 

differentiate between the alternative types of shocks suffered by the child in the mother’s uterus 

and compare their health effects, (c) examine if the principal welfare schemes in India, namely, 

the Midday Meal Scheme (MDMS) and the National Rural Employment Guarantee Scheme 

(NREGS) help to ameliorate the adverse effects, if any, on child health,6 and (d) compare the 

strengths of the child health effects of these alternative schemes. The latter, that is, comparison 

between the alternative welfare schemes in their effect on child health is a key distinguishing 

feature of this study.   

 

The present study combines two strands in the literature. The first strand looks at the health 

effects of exogenous shocks on child health, while the second strand examines the effectiveness 

of government welfare schemes such as MDMS and NREGS. There is a large literature on 

each, but there is a limited literature on integrating the two as is attempted here. With respect 

to the former, the present study is in line with recent attempts to investigate the effects of 

various types of shocks, such as drought and influenza epidemic, on child health. Recent 

examples include Almond (2006), Neelsen and Stratmann (2011), Shah and Steinberg (2012), 

Currie and Vogl (2013), Dasgupta (2013), Datar et al. (2013), Lin and Liu (2014), Leight et al. 

(2014), Kumar et al. (2014) and Lee (2014). A significant feature of this recent literature that 

the present study shares is the tracing back of the shocks to the fetal origins (Barker, 1990, 

1995). The fetal origins hypothesis suggests that in utero exposure to adverse environments 

                                                           
3 See, for example, Dasgupta (1993 Ch. 4).  
4 See Maitra and Ray (2013).  
5 See Ray and Sinha (2015).  
6 Both these schemes came into force around the same time. The MDMS came into force around 2003, while the 

NREGS started to operate in 2005 following an Act of Parliament, namely, the National Rural Employment Act, 

2005.   
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affects the fetus and impairs fetal development with long lasting impact on child cognitive and 

non-cognitive skills. There could be two main channels through which early life shocks may 

impact health outcomes of the child in later years: (a) income shocks: weather shocks, along 

with crop failure shocks, death and illness of parent and/or adult household members could 

lead to unexpected negative income shocks, which in turn affect maternal and fetal nutrition 

through reduced consumption levels, and (b) disease shocks: child nutrition and health may 

also be affected through increased water contamination or vector-borne illnesses. However, the 

evidence on disease shocks is somewhat ambiguous. Water scarcity during drought seasons 

increases the prevalence of diarrhoea and infectious diseases (Bandyopadhyay et al., 2012). 

Theoretically, the opposite effect might also prevail since the incidence of water-borne diseases 

decreases during dry seasons (Rabassa et al., 2012). In the end, what happens to child health 

will ultimately depend on the relative strength of income shocks and disease shocks.7  

 

With respect to the second strand, the present study is in line with studies evaluating the 

effectiveness of government welfare schemes such as Dreze and Goyal (2003), Khera (2006b), 

Singh et al. (2014) on MDMS, and Dreze and Khera (2009), Reddy et al. (2010), Dutta et al. 

(2012), on NREGS. Earlier studies have pointed out that such schemes in India promote 

household welfare through income effects and thereby offset the early childhood shocks. In 

case of NREGS, the income effect is direct through the increase in spending power due to the 

employment under this scheme. In case of MDMS, the income effect is indirect through 

allowing the parents to save money on their children’s lunches and spend the money thus saved 

on other purchases. It is however important to note that the net effect of nutritional effect of 

welfare schemes is somewhat ambiguous. Notably the impact of school meals may even be 

negative if they are largely a substitute for food that was initially provided at home and if the 

quality of the school meal is inferior to the food that would have been consumed at home.8 

Similarly there could be negative effects on the children of participating household under the 

NREGS scheme since less labour time may be available for child care or preparation for food 

(Uppal, 2009). This is especially associated with women’s participation in labour intensive 

public works in poor households.9 

 

The present study is based on the rich information contained in the household panel data set -   

Young Lives Survey (YLS) from AP. The panel nature of the data10 over three waves proved 

particularly convenient as the first wave (2002) took place before either of the two schemes 

(MDMS and NREGS) came into effect, while both schemes had just come into existence at the 

time of the second wave (2007), but had spread in breadth and depth by the time of the third 

wave (2009). The (almost) concurrent nature of the two schemes, though aimed at different 

target groups, makes a comparison between their effects of particular policy interest.    

 

                                                           
7 Jacoby et al. (2013) note that income effects on health dominate the disease effect during extreme weather 

conditions such as drought in developing countries. 
8 See also Khera (2006a) on this point. 
9 It is important to note that NREGS was designed to counter this problem by providing child care facilities at all 

sites; however the availability of child-care centres on site is still very rare (Uppal, 2009). 
10 See Contoyannis et al. (2004) for UK evidence on the dynamics of health based on eight waves (1991-98) of 

the British Household Panel Survey.  
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The rest of the paper is organised as follows. The two welfare schemes are briefly described in 

Section 2. The data set is described in Section 3. The analytical framework and methodology 

are described in Section 4. The estimation results are reported in Section 5. Section 6 concludes 

the paper. 

 

2. The Midday Meal Scheme and National Rural Employment Guarantee Scheme 

 

The MDMS can be traced back to mid-1995 when the government of India launched the 

“National Programme of Nutritional Support to Primary Education”. Under this programme, 

all government schools and government aided primary schools were to offer midday meals 

within two years. Nothing much happened until November 28, 2001, when the Supreme Court 

ordered all state governments to provide cooked midday meals in primary schools within two 

years. Things now started to move, quickly in some states, less in others, and by 2006, the 

MDMS became the largest school feeding program in the world.  

 

The NREGS came into effect in February, 2006 with the enactment of the National Rural 

Employment Guarantee Act (NREGA, 2005). Under this scheme, that is restricted to rural areas, 

the government guarantees to provide at least 100 days of wage employment in a financial year 

to every household whose adult members volunteer to do unskilled manual work. A statutory 

daily minimum wage of Rs.120 at 2009 prices was specified for the 100 days of wage 

employment. A positive consequence of NREGA was that in districts where the scheme was 

in force, the statutory daily minimum wage acted as a floor in all types of employment 

including work outside NREGS. The period, 2006-08 witnessed a rapid expansion in the 

coverage of NREGS so that by 2010 the government hailed it as “the largest and most ambitious 

social security and public works programme in the world”. In Andhra Pradesh, the base for the 

present study, the expansion of NREGA across the Young Lives sample took place in three 

phases. As documented by Dasgupta (2013 Figure 1.1), only four districts in the Young Lives 

Sample were covered in Phase One (2006), namely, the districts of Cudappah, Anantpur, 

Mahbubnagar and Karimnagar. The district of Srikakulam was added in Phase Two (2007), 

and West Godavari was added in Phase Three (2008).  

  

While the two welfare schemes, MDMS and NREGS, moved in parallel, both were government 

sponsored, and both were designed to promote household welfare via income effects, there are 

some significant differences between them. NREGS was restricted to rural areas, unlike 

MDMS. MDMS was directed at school children and its effects didn’t extend to families without 

children enrolled in government schools. NREGS, in contrast, applied much more widely, even 

to households not involved in NREGA employment by raising wages and improving the 

general purchasing power and rural infrastructure in the districts where the NREGS is in force. 

Consequently, while the health effects on children are expected to be direct under the MDMS,11 

through the provision of a nutritional school feeding program, the child effects under NREGS 

are indirect and longer term, via the increase in the household’s spending power.  

 

                                                           
11 See Afridi (2010) for a careful documentation of the effects of the MDMS on child nutrition.   
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3. Data and Sample 

 

The present study is conducted on the household panel data set from the YLS in AP, India. It 

is a longitudinal data set collected through household surveys in three phases (2002, 2007 and 

2009-10). The present study is based on the panel of the younger children in the YLS who were 

born in 2001-02, were aged 6-18 months in 2002, 4-5½ years in 2007, and 7-8½ years in 2009.12 

Younger cohorts will be more appealing for our analysis since they were exposed to both 

MDMS and NREGS at a very young age. The sample comprises of 20 subdistricts (sentinel 

sites or ‘mandals’), which are the primary sampling units for the survey. 

 

A distinctive feature of this sample is that it provides information on the prevalence of different 

types of shock, namely, weather shock (droughts), crop failure shock and illness of household 

members when the child was at a fetal stage in the uterus. Although we use in utero shocks in 

general, we also test the sensitivity of the results to alternative types of shocks. The effects of 

shocks are analysed through anthropometric z-scores. YLS collects height and weight 

measurements, which are age-standardised according to WHO growth charts and converted to 

z-scores. We examine z-scores for weight-for-age, height-for-age, and BMI and exclude 

potential outlier cases with z-scores beyond the [-5, +5] range.  

 

For identifying variation of the effect of welfare schemes such as MDMS, we create two 

indicators from self-reported measures at the household level: (a) if a child has access to 

MDMS when the time of the survey is 2007 (i.e., when children in our sample start schooling) 

and thus referred to as MDMS 2007; (b) if a child has access to MDMS when the time of the 

survey is 2009 and referred to as MDMS 2009. Similarly, the current study utilises the variation 

of the phase wise expansion of NREGS, such as, NREGS 2007 and NREGS 2009, illustrated 

in Section 2. Since NREGS is implemented in rural districts, we restricted our sample to rural 

areas when the focus is on the impact of NREGS. We primarily use a dummy variable that 

takes the value of 1 if any member of the household was employed under the scheme in the 

past 12 months (i.e., an individual who had registered and taken up wage work under the 

scheme). We also test the sensitivity of the results to the alternative definition of NREGS 

exposure, which is a dummy for registering in the scheme in the past 12 months (i.e., an 

individual who had registered but not worked under the scheme).  

 

4. Conceptual Framework and Methodology 

 

The conceptual framework of this study relies on a child health production in which child health 

is embedded in a household utility function. We use standardised anthropometric z-scores as 

measures of child health. The health production model can be described as follows: 

 1H H N ,X , Z ,H , U (i 1,....., N; t 1,.....,T)
it it i it 1 it

  


   (1) 

 

                                                           
12 Overall attrition by third round was 2.2% (with attrition rate of 2.3% for the younger cohort) over the eight-

year period. Compare to international longitudinal study, attrition in the YLS is relatively low (see Outes and 

Dercon, 2008). 
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where  H
it

is the health of the child i at time t; N
it

is the child’s food intake or resources 

invested in caring for the child by parents or caregiver through the employment; X
i
is a vector 

of time-invariant demographic characteristics (gender, age, birth order, caste, parent’s or 

caregiver’s education, economic status); 
1Z
captures the in utero conditions such as shocks 

during pregnancy; H
it 1

 is a vector of child’s health state in the previous wave; and U
it

is a 

vector of unobserved attributes of the child, parents, household, and community, which could 

also affect child health. We hypothesise that access to MDMS and/or the NREGS, captured by

N
it

, affects child health through an increase in economic welfare at the household level (see, 

for example, Afridi, 2010; Dasgupta, 2013; Singh et al., 2014). However, we do not primarily 

include these policy variables in our main specification (as they might be endogenous) but 

include them in subsequent specifications to see if their inclusion offsets adverse effects. 

 

Based on the conceptual framework outlined in equation (1), we estimated the following three 

dynamic linear models: 

 

1H X H Z r1 2 3it i it 1 it
          


                       (2) 

-1H X H Z W r1 2 3 4it i it-1 it it
                     (3) 

  -1 -1H X H Z W Z W r51 2 3 4it i it-1 it it it
                             (4) 

 

Here, X
i
is a vector of child and household characteristics. All variables in X

i
are from round 

1 (2002). H
it 1

refers to previous period nutritional z-scores, 
1Z  refers to self–reported 

shocks during pregnancy and W
it

is a dummy variable referring to access to MDMS (or 

NREGS).  r  is a vector of region fixed-effect that is intended to control any region specific 

time invariant confounders. In equation (2), the primary coefficient of interest is 
3

 , which 

quantifies the impact of in utero shocks on health outcomes of the children. The two way 

interactions between 
-1Z  and W

it
 in equation (4) show whether welfare schemes are able to 

compensate for the effect of early childhood shocks. In light of policy interest, we also examine 

the heterogeneous effect of welfare schemes in mitigating adverse shocks and estimate 

equation (4) by gender of the child, and caregiver’s education. Standard errors in all regressions 

are clustered at the subdistrict level. 

 

The estimation of equations (2)-(4) presents a series of challenges. The first challenge is related 

to dynamics of child health. We included previous health status in our model in order to capture 

whether health status in the previous period affects the probability distribution of current health 

status. However, as discussed by Singh et al. (2014), lagged dependant variables are 

endogenous and thereby lead to inconsistent estimators. We do not think this likely to be a 
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major problem, given that revised estimates without lagged dependant variables are similar in 

sign (varying between -0.004 and 0.279) and statistical significance to those presented in the 

main text.13 This suggests our results do not depend on the inclusion of the lagged dependant 

variable. The similar issue arise with our shock measure, which is a self-reported binary 

variable that equals one if a mother or a primary caregiver reports having experienced any 

shock while pregnant and zero otherwise. As long as in utero shock is exogenous, that is 

-1E(Z ,ε ) = 0,
it

the coefficient estimate for 
3

 is unbiased and provides the causal impact of in 

utero shock on child health. However, there are several potential channels that nullify our 

identifying assumption such as selective mortality and selective migration. The former channel 

suggests that because we included sample of children who survived, this will understate the 

true negative effects of in utero shock (Currie, 2009). But since the pool of surviving children 

observed in the sample is positively selected with better health, this selection will most likely 

bias our results downward. Hence, we are less concerned about bias from selective mortality. 

The latter channel suggests that a household might migrate to another district prior to child 

birth in response to extreme weather conditions or women delaying fertility patterns during dry 

seasons. Consequently, the composition of children may change due to positive selection and 

would lead to potential bias in the estimates. However, between the first and second waves, 

about 80% of children included in the sample have never changed their district of birth. The 

low mobility in YLS is generally confirmed in the literature about shocks in early childhood 

(Dasgupta, 2013). 14   Nonetheless, in order to verify that our shock measures are not 

contaminated by any of the selection mechanisms, we progressively augment equations (2)-(4) 

with controls for parental and household characteristics, urban areas and region of residence. 

If shocks randomly affect households, the inclusion of parental and household characteristics 

should have little or no effects on the magnitude of the estimated impact of in utero shocks on 

child health. Furthermore, as an additional robustness check we reran regression using 

households who have resided in their current location since 2002 (results are discussed in 

subsequent section). 

 

Another potential challenge is related to self-selection mechanism. The enrolment of children 

in a public school instead of a private school in order to benefit from MDMS15 and voluntary 

participation from households into the NREGS16 might be endogenous and affected by the 

availability of the program, which could hinder a causal interpretation of our results. We 

address endogeneity problems caused by self-selection by estimating equations (3)-(4) with an 

instrumental variable (IV) method,17 which could reasonably handle other concerns such as 

unobserved household and child characteristics. The unobserved heterogeneity might directly 

                                                           
13 Full results are not presented here in the interests of space. 
14 In general, the extent of migration in India has been relatively low in recent years, as documented, for example, 

in Topalova (2010). 
15 Singh et al. (2014) noted that self selection can take place through several other mechanisms because of 

introduction of MDMS (p. 286). 
16 Uppal (2009) finds that households affected by drought were 10.7% more likely to register for the NREGS than 

other households. 
17 That is, we identify at least one variable that is likely to affect the decision to participate into the program (e.g., 

enrol in public school in order to benefit from MDMS or participate into the NREGS) but is unlikely to affect 

directly the nutritional outcomes of children. 
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affect child health, as outlined in our theoretical framework, and could be correlated with other 

regressors in equations (3)-(4). To achieve identification of MDMS, we use the distance to 

public schools from the child’s household residence in minutes and its square. These two 

instruments are reliable as they are less correlated with child health outcomes. However, we 

acknowledge that our instruments are not uncontroversial since households might migrate to 

areas with availability of public schools in order to benefit from the MDMS. But between the 

first and the second waves, the majority of households (88% of the sample) had never changed 

their district of residence. Of those who migrated had not explicitly listed school availability 

as a possible reason to move.18  

 

In our IV regression, we also included variables relating to political network of household 

members as IV for NREGS. Uppal (2009) noted that access to NREGS is largely depending 

on the social and political factors. That suggests the household would get work under the 

scheme if they are well connected politically. To capture household’s political behaviour we 

included two dummy variables: (a) whether or not a household member voted in the national 

elections; and (b) whether or not a household member participated in the political campaign. 

We hypothesise that both these identifying variables are unlikely have an impact on child health 

outcomes directly. Note that we measured IVs relating household’s political behaviour, which 

predate the implementation and expansion of the scheme. Importantly, we constructed dummy 

variables that equal to one if a household member voted in the national elections and 

participated in the political campaign between 2002 and 2006, and 0 otherwise as IV for 

employment under the NREGS reported in YLS 2007. Similarly, we constructed dummy 

variables that equal to one if a household member voted in the national elections and 

participated in the political campaign between 2006 and 2009, and 0 otherwise as IV for 

employment under the NREGS reported in YLS 2009. After having presented our benchmark 

results, we devote our discussion on IV estimates. Table A1 in the Appendix presents the full 

set of variables in the estimating sample.  

 

In Table 1, we present summary statistics for variables used in the regression. A significant 

percentage of children (44.1 %) in the AP YLS sample experienced ‘utero shock’, with the 

breakdown of this variable showing much of it was due to crop failures. The figures on midday 

meals show the steady increase in MDMS between 2006 and 2009 from 34.8% to 50.8%,19 

though nearly half the sample of children was either in private schooling or in government 

schooling with no MDMS.  Table 1 also shows that the coverage of MDMS and NREGS were 

of comparable magnitude in each year, and that the coverage of both schemes increased 

virtually identically over the period, 2007-2009. It is found that only 33% of the households 

are reported to have been employed under NREGS in 2006, by 2009, this number has increased 

                                                           
18 To further justify our claim that these two identifying variables are not instrumental in determining child health, 

we reran our analysis by including these two identifying variables along with other controls and conducted the 

Wald test (see also Ahmed and Ray, 2014). The null hypothesis is that coefficients for instruments are 

simultaneously equal to zero. We cannot reject this, and instruments are exogenous for the child health outcomes. 

In all specifications p-values vary between 0.69 and 0.92. 
19 Note that none of these children received MDMS in 2002 due to their age which meant that they didn’t start 

schooling until much later.   
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to 51%. This reflects the effectiveness of program targeting in increasing employment in rural 

areas. 

 

Table 2 provides means of child anthropometrics in each of the three waves of the YLS data, 

and split between children who experienced shocks in the uterus and those who didn’t. This 

table provides summary evidence that suggests that children who have experienced shocks in 

their mother’s uterus report inferior health status in all three waves than those who didn’t, and 

on all the three measures of child health. The difference is statistically significant in most cases. 

This table also shows that on all three measures child health has been deteriorating over time. 

Further evidence on the inferior health status of children experiencing uterus shocks is provided 

in Fig.1 which presents the picture disaggregated by wealth quintiles in each of the three waves. 

Fig.1 confirms that child health generally improves with household affluence, but also shows 

that child health has not been showing improvement over time. This is consistent with the 

means presented in Table 2. 

 

5. Estimation Results 

 

In Utero Shocks and Health Outcomes 

 

Table 3 presents the results of the three child health indicators in each wave on a variety of 

characteristics of the child, the caretaker and the household. To focus attention on the effect of 

uterus shock on child health, Table 3 reports only the estimated coefficient of the ‘shock’ 

variable in each wave under four alternative specifications. The evidence in favour of adverse 

effect of uterus shock on child health is generally quite strong in case of all the three child 

health indicators, though the effect in case of height-for-age is weak and insignificant under 

wave 1 (2002). Note, however, that in most cases, the effect weakens to insignificance once 

we include the child’s area and region of residence as a determinant. This suggests that the 

adverse effect of uterus shocks on child health is restricted to certain households residing in 

particular regions. These points to the need for targeted intervention to ameliorate effectively 

the adverse effects of shocks experienced by the child in the mother’s uterus.     

 

Table 4 reports the results from estimating equation (2), once we allow for autoregressive effect 

of child health in the previous two rounds. The results don’t change much–the adverse effect 

of uterus shocks on child health is still quite strong and significant in the first two specifications, 

but reduces in magnitude and weakens to insignificance after controlling for household 

characteristics or even reverses the sign of the effect and turns out to be statistically significant 

when we allow the full range of determinants. As mentioned, the reduction in the magnitude 

of the estimated impact of shocks after controlling for household’s characteristics suggests that 

part of this impact can be explained by the impact of household characteristics on child 

anthropometric z-scores. As such, shocks are disproportionately distributed among those 

whose observed characteristics are associated with a higher probability of malnourishment. 

Such households need to be identified and targeted for effective intervention to mitigate. The 

results also suggest that unobserved factors at the area or the regional level (e.g., access to 

health infrastructure) nullify the adverse shocks on child health (column 4). Furthermore, we 
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note that child health builds over time by reporting positive statistical significance of the 

autoregressive coefficient in each case, and find that the autoregressive effect is strongest with 

respect to the immediately previous period.  

 

A key feature of the YLS data is that it distinguishes between three different types of shocks 

experienced by the child in her mother’s uterus. This allows us to explore the robustness of the 

estimates in Table 4 to differences in the nature of such shocks. Table 5 reports comparison of 

the effects of three different types of uterus shocks on child health by disaggregating the 

estimates of Table 4 between weather shock, crop failure shock, and illness shock of a 

household member. Between the three, the effect of weather shock is the weakest; effect of 

crop failure is the strongest. This result acquires significance in the light of several cases of 

farmer suicides in India that has been blamed on crop failures20.  Since our results are robust 

to alternative measures used for defining utero shock, the apparent impact of different types of 

shock will not be discussed further. 

 

In Utero Shocks, Health Outcomes and Welfare Schemes 

 

Tables (6)-(9) show the results from estimating equation (3), once we allow for access to 

MDMS and NREGS in the analysis (when selection into welfare programs is accounted for). 

The instrumented results for all health measures are reported in column (5) of each table. As 

mentioned, we used four instruments: distance to public school and its square for the 

identification of MDMS and whether or not a household member voted in the national election 

or participated in the political campaign for the identification of NREGS. The relevant test 

lends strong credence to our use of identifying variables.21 Nevertheless, the over identification 

of IV regressions fails to reject the null of all instruments being exogenous at the 5% level. The 

results in Tables 6 and 7 suggest that there is a persistent effect of utero shock on the weight-

for-age and height-for-age, especially in the first two specifications even when we control for 

MDMS. This contrasts with Tables 8 and 9 which show that the adverse child health effect of 

uterus shocks weakens to insignificance when we introduce a dummy variable for NREGS. 

Nevertheless, dummy variables for MDMS and NREGS are mostly negative in both the non-

instrumented and instrumented models, but statistically significant only in the non-

instrumented models. The negative association between MDMS and child health is not causal-

it reflects the fact that children who are covered by MDMS are more likely to come from the 

poorer households. The same comment applies to the negative association between child health 

and NREGS. These findings are also consistent with our theoretical prediction. Note also that 

both these welfare measures capture the average impacts of welfare schemes on child health, 

not allowing for their buffering role in mitigating shocks in early life.22  

 

                                                           
20  See, for example, the report in http://www.theguardian.com/world/2016/jan/14/india-thousands-of-farmer-

suicides-prompt-1bn-crop-insurance-scheme which links farmers’ suicides to crop failures.  
21 We perform an F-test such that the coefficients on the instruments are jointly zero. The first stage F-statistics 

vary between 3.63 and 53.31. 
22 We checked our results with an alternative definition of NREGS capturing registration in the scheme. The 

results remain unchanged. 

http://www.theguardian.com/world/2016/jan/14/india-thousands-of-farmer-suicides-prompt-1bn-crop-insurance-scheme
http://www.theguardian.com/world/2016/jan/14/india-thousands-of-farmer-suicides-prompt-1bn-crop-insurance-scheme


11 

 

Next we turn to the results from estimating equation (4), which allows for interaction between 

welfare schemes and an indicator variable for utero shock. Thus, it provides direct evidence of 

whether welfare schemes are able to compensate the adverse impact of utero shock and 

consequently this is our preferred estimate. Tables (10)-(13) present results both with and 

without correcting for self-selection into welfare programs. The instruments are the same as 

those used in the equation (3). Additionally, we used interactions between utero shock and four 

instruments as valid IVs for interaction between welfare schemes and utero shock.23 All these 

instrumental variables have strong explanatory power in that they have a very high F-statistic. 

The instruments perform better with respect to overidentification tests, p-values are between 

0.11 and 0.98. The first stage results for the equation (4) are presented in Table A2. 

 

Taking into account different specifications, we find significant and negative effects of utero 

shock on all three health measures (with a few exceptions). As in the earlier Tables 6-9, the 

negative and significant coefficient estimate of the MDMS variable in Tables 10 and 11, and 

similarly of the NREGS variable in Tables 12 and 13 reflects the fact that children from the 

poorer households are covered by these schemes, and our earlier result (see Fig.1) of a positive 

correlation between household affluence and anthropometric child scores. Between MDMS 

and NREGS, however, the coefficient estimate in case of the former is generally higher in size 

and significance than in the latter. This suggests that MDMS is targeting the poorer (and more 

malnourished) children better than NREGS. On the other hand, positive and significant 

coefficients of interaction terms suggest that both welfare schemes help to ameliorate the 

adverse effects of shock on child health. This is particularly true for school feeding program in 

case of weight-for-age and height-for-age. Similar results have been found by Singh et al. 

(2014). No significant effects are found on child BMI. It is possible that, as mentioned, the 

nutritional aspect of school feeding program is direct and hence the impact in reducing the 

adverse effect is stronger in MDMS than in the NREGS. Nevertheless, between the school 

feeding programs in 2007 and 2009, comparison of the estimates of the interaction term in 

Tables 9 and 10 suggests that the role of MDMS in ameliorating the adverse effects of uterus 

shock on child health was stronger in 2007 than in 2009. In contrast, Tables 11 and 12 show 

that the effect of the interaction between NREGS and uterus shock is weak and insignificant in 

2007 but increases sharply in both size and significance in 2009.The heterogeneity in the effect 

of the school meal appears to suggest the scope of catch up growth among older children and 

consequently child health outcomes are less responsive to interventions with age (see Boersma 

and Wit, 1997 for detail). These results provide evidence that household’s response to utero 

shock through the employment under the NREGS 2007 is not relevant at all in mitigating the 

adverse effects, whereas the negative impact of utero shock is compensated through 

employment under the NREGS 2009 when the program was covered extensively. This is 

particularly seen in case of weight-for-age and child BMI and the estimates of both health 

measures rise substantially after correcting for self-selection. As with Dasgupta (2013), this 

finding reflects the fact that the duration of the NREGS program matters since the program 

                                                           
23 See also Singh et al. (2014) on this point. 
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delivery has improved with time (e.g., in general, the average days available under the scheme 

have increased with time).24 

 

Robustness checks 

 

We conducted a number of robustness tests on the obtained results. First, in Table 14 we 

provide evidence of robustness of the picture portrayed by Tables (10)-(13) to the gender of 

the child by presenting the estimates disaggregated between boys and girls. We find that boys 

and girls are both negatively affected by utero shock (see also Kumar et al., 2014), but the 

stronger effects for girls (in a few cases) cannot be entirely due to gender bias since the 

Government of India banned fetal sex discrimination in 1996. However, the practice of abortion 

of girl foetuses may still be prevalent, so its effect cannot be ruled out altogether. We also find 

significant mitigating impact of welfare schemes, such as MDMS 2007 and NREGS 2009, 

across both of these groups, but not for all health outcomes. Moreover, a central result in the 

earlier Tables 10-13, namely, the weakening over time in the role of MDMS in ameliorating 

the effects of uterus shocks on child health, and the very reverse in case of NREGS, is robust 

to the gender of the child. The latter is a significant result from a policy viewpoint since the 

NREGS was never explicitly designed to promote child health, especially in drought affected 

areas. However, as its delivery and coverage improved over time and the income effect became 

stronger, NREGS was performing a role that it was not explicitly designed to do.  This result 

acquires significance in the light of attempts by the new Modi government to scale down the 

NREGS program.  

 

Another interesting and significant result that comes out of the child gender disaggregated 

results in Table 14 is that if we take the more effective welfare schemes in ameliorating uterus 

shock effects on child health, namely MDMS 2007 and NREGS 2009, there is a gender based 

difference between them. While the ameliorative effect in case of MDMS 2007 was much 

stronger for the girl child than the boy child, the magnitude of the interaction coefficient is 

generally identical between the boy and the girl in case of NREGS 2009, especially in case of 

weight-for-age. Unlike the former, the latter works mainly through the income effect and this 

weakens the positive gender effect in favour of the girl child that one finds in case of MDMS. 

In other words, MDMS is more gender sensitive in favour of the girl child than the NREGS 

which is gender neutral. This feature should be seen against the background of the result that 

while over time the NREGS was becoming more effective in protecting child health from 

uterus shocks, MDMS was becoming less effective and needed better design and more targeted 

intervention.  

 

Further insights into the effect of uterus shocks and the effects of mitigation are presented in 

Table 15, which disaggregates the estimates by the education level of the caretaker’s education, 

namely, between households where the carer completed primary education and those where 

she didn’t. The ameliorative effect of MDMS 2007 in reducing the child health effect of shock 

is larger for children of mothers with less than primary schooling in case of weight-for-age, but 

                                                           
24 The results are unchanged when we used alternative definition of NREGS. 
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the reverse is true in case of height-for-age. This asymmetry could be due to the fact that while 

weight-for-age is an indicator of short term nutritional status of children, height-for-age is an 

indicator of long term health. In the Indian context, the two haven’t always moved in the same 

direction. What this suggests is that the ameliorative effect on the longer term child health 

indicators is much weaker. A similar effect is found for NREGS 2009. As in the earlier, tables, 

while the ameliorative effect weakened between MDMS 2007 and MDMS 2009 for both types 

of households that for NREGS strengthened over this same period. These findings reflect the 

particular importance of welfare schemes in ameliorating the adverse child health effects of 

uterus shocks in the households who have no formal education (see also Dasgupta, 2013). 

 

In additional analyses not reported here, we re-estimating equation (4) by including caretaker’s 

bad health during pregnancy and find that estimates are very similar to those presented in the 

main text. Next we reran our analysis by restricting the sample to children born in 2002 who 

may be exposed to 2002-03 draught.25 We find that the magnitude of the impact of in utero 

shocks is smaller than that of estimates reported in the text, but remain statistically significant 

(with a few exceptions). These two robustness tests suggest that utero shock including the 

interaction terms measuring the effects of mitigation are not contaminated by any additional 

channels. Finally, we restricted the sample to those households who have never changed their 

residence between 2002 and 2006 to limit bias due to migration; the substantial results do not 

change.        

 

6.  Conclusions and Discussion 

 

India has one of the most dismal sets of statistics on child health. Notwithstanding India’s 

impressive record on several macro indicators and on poverty reduction, Indian children are 

among the most malnourished children in the world. The situation becomes still more desperate 

if the child suffers shocks in the mother’s uterus. This study on the YLS data from the Indian 

state of Andhra Pradesh provides conclusive evidence that uterus shocks experienced by the 

child have an adverse effect on her health. This study exploits an unique feature of the data set 

that allows distinction between different types of uterus shocks experienced by the child, and 

reports that the adverse effect is the strongest in case of crop failure. The present results suggest 

that such measures should be supplemented by insuring the health of infant children of farmers 

experiencing crop failures. 

 

Another distinguishing feature of this study is the comparison between the role of the Midday 

Meal Scheme (MDMS) and the National Rural Employment Guarantee Scheme (NREGS) in 

mitigating the adverse effect of uterus shocks on child health. Both these schemes became 

effective around the same time, namely, 2006, both were government sponsored and moved in 

parallel, though their nature and their targets were quite different. While NREGS applied to 

only the children in the rural households, the reach of the MDMS was much wider, though 

restricted to government schools that offered midday meals. The study was conducted on panel 

                                                           
25 This draught affected the whole nation and was the worst probably since 1987. Children in our sample, on 

average, would have been around 1 year of age at the onset of the 2002-03 draught. So younger children could 

have been more affected by weather shocks than the older children in the YLS. 
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data of children from the YLS data from Andhra Pradesh who were aged 6-18 months in 2002, 

(i.e., before either scheme had come into effect), 4-5½ years in 2007 (when both schemes had 

just come into effect) and 7-8½ years in 2009 when both schemes have been in existence for a 

couple of years. The younger cohort was chosen in the YLS sample over the older cohort since 

the former were exposed to both schemes at a very early age. The comparison between MDMS 

and NREGS brings out several interesting and significant findings. While the effectiveness of 

MDMS in mitigating the adverse effects of uterus shocks on child health weakened between 

2007 and 2009, the reverse was the case for NREGS. Though not explicitly designed to protect 

and promote child health, unlike MDMS, NREGS was in 2009 playing a role that was more 

effective than MDMS in acting as a buffer against uterus shocks to the child. However, the fact 

that NREGS was working through augmenting the household income, while MDMS was 

targeted directly at the child, explains the result that the gender effects in favour of the girl 

child was much stronger in case of MDMS than for NREGS. The results also show that in case 

of both schemes the ameliorative effects on child health in the face of uterus shocks 

experienced by the child was much greater in households with carers with no primary education 

than those who completed such education. 

 

The results point to the role that either scheme can play in protecting the child from uterus 

shocks. There is a need for both schemes and, more crucially, for greater coordination between 

the two in delivery and coverage, especially in rural areas that have experienced crop failures. 

At a time when the NREGS is being curtailed, the fact that it has been playing a role that it was 

originally not designed to do is a result of much significance.  
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Figure 1: Child anthropometrics by in utero shock, by wealth quintiles and by wave 
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Table 1: Descriptive statistics 

Variable Observations Mean SD Min Max 

Age (years) 1793 7.505 0.500 7 8 

Male 1793 0.535 0.499 0 1 

Scheduled castes 1793 0.180 0.384 0 1 

Scheduled tribes 1793 0.146 0.353 0 1 

Backward classes 1793 0.467 0.499 0 1 

Other castes 1793 0.207 0.406 0 1 

MDMS 2007 1790 0.348 0.476 0 1 

MDMS 2009 1771 0.508 0.500 0 1 

NREGS 2006 1791 0.337 0.473 0 1 

NREGS 2009 1793 0.506 0.500 0 1 

MDMS 2007 and NREGS 2007 286 0.472 0.499 0 1 

MDMS 2009 and NREGS 2009 714 0.699 0.459 0 1 

Distance to school 1793 0.110 0.107 0 0.9 

Voted in the national elections 2002-06 1793 0.964 0.185 0 1 

Participated in the political campaign 2002-06 1793 0.080 0.271 0 1 

Voted in the national elections 2006-09 1793 0.969 0.172 0 1 

Participated in the political campaign 2006-09 1793 0.136 0.342 0 1 

In utero shock 1793 0.441 0.497 0 1 

In utero weather shock 791 0.508 0.500 0 1 

In utero crop shock 790 0.642 0.480 0 1 

In utero ill shock 790 0.375 0.484 0 1 

First born 1793 0.002 0.041 0 1 

BCG 1793 0.932 0.252 0 1 

Measles 1793 0.734 0.442 0 1 

Polio 1793 0.958 0.200 0 1 

Caregiver's education 1793 0.397 0.489 0 1 

Caregiver's bad health 1793 0.135 0.342 0 1 

Household head 1793 0.915 0.279 0 1 

Household size  1793 1.611 0.395 0.693 3.091 

Birth year 1793 0.532 0.499 0 1 

Wealth index 1793 0.409 0.203 0.007 0.907 

Urban 1793 0.248 0.432 0 1 

Coastal Andra Pradesh 1793 0.353 0.478 0 1 

Rayalaseema region 1793 0.301 0.459 0 1 

Telangana region 1793 0.346 0.476 0 1 

Dummy variables for being male, first born and child vaccination, types of shocks and different castes, urban 

areas and region of residence, as well as household and caregiver’s characteristics, and household wealth index 

are from round 1. 
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 Table 2: Child anthropometrics by in utero shocks and wave 

    In Utero Shock     

    Yes No Difference P-value 

Panel A: 2002 Weight-for-age -1.609 -1.403 -0.205 0.000 

  (0.037) (0.033)   

 Height-for-age -1.290 -1.249 -0.033 0.546 

  (0.052) (0.043)   

 BMI -1.166 -0.917 -0.248 0.000 

  (0.040) (0.034)   

Panel B: 2006 Weight-for-age -1.983 -1.736 -0.246 0.000 

  (0.029) (0.029)   

 Height-for-age -1.761 -1.519 -0.243 0.000 

  (0.031) (0.031)   

 BMI -1.239 -1.119 -0.120 0.007 

  (0.032) (0.031)   

Panel C: 2009 Weight-for-age -2.014 -1.698 -0.316 0.000 

  (0.033) (0.034)   

 Height-for-age -1.571 -1.321 -0.250 0.000 

  (0.032) (0.032)   

 BMI -1.484 -1.281 -0.202 0.000 

    (0.034) (0.035)     

Anthropometrics are z-scores. Standard errors in parentheses. 

 * significant at 10%; ** significant at 5%; *** significant at 1%. 
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Table 3: Child health outcomes by wave 

  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

 Wave 1 Wave 2 Wave 3 

Panel A Weight-for-age 

Age -0.269*** -0.270*** -0.283*** -0.279*** -0.106** -0.108** -0.117*** -0.115*** -0.092* -0.094* -0.113** -0.100** 

 (0.051) (0.051) (0.051) (0.051) (0.043) (0.043) (0.043) (0.043) (0.049) (0.049) (0.048) (0.048) 

In utero shock -0.186*** -0.136*** -0.079 -0.087 -0.224*** -0.181*** -0.130*** -0.110** -0.279*** -0.202*** -0.112** -0.026 

 (0.049) (0.050) (0.053) (0.058) (0.042) (0.042) (0.043) (0.048) (0.047) (0.047) (0.049) (0.053) 

Constant 0.971** 0.789** 0.721* 0.657 -0.700** -0.854** -1.118*** -1.099*** -0.580 -0.857** -1.211*** -1.279*** 

 (0.390) (0.392) (0.419) (0.420) (0.333) (0.336) (0.354) (0.359) (0.382) (0.381) (0.397) (0.399) 

Observations 1,793 1,793 1,793 1,793 1,793 1,793 1,793 1,793 1,793 1,793 1,793 1,793 

R-squared 0.068 0.078 0.088 0.092 0.054 0.064 0.080 0.083 0.081 0.106 0.138 0.150 

Panel B Height-for-age 

Age -0.486*** -0.487*** -0.502*** -0.484*** -0.001 -0.003 -0.013 -0.008 -0.026 -0.029 -0.041 -0.033 

 (0.069) (0.069) (0.069) (0.067) (0.045) (0.045) (0.044) (0.044) (0.047) (0.046) (0.046) (0.046) 

In utero shock -0.030 0.014 0.088 0.007 -0.214*** -0.159*** -0.097** -0.069 -0.230*** -0.159*** -0.087* -0.004 

 (0.067) (0.069) (0.071) (0.075) (0.044) (0.045) (0.047) (0.050) (0.046) (0.046) (0.047) (0.051) 

Constant 2.649*** 2.488*** 2.262*** 1.783*** -1.333*** -1.532*** -1.854*** -1.876*** -0.853** -1.109*** -1.498*** -1.447*** 

 (0.531) (0.533) (0.568) (0.557) (0.349) (0.349) (0.371) (0.373) (0.363) (0.359) (0.379) (0.381) 

Observations 1,793 1,793 1,793 1,793 1,793 1,793 1,793 1,793 1,793 1,793 1,793 1,793 

R-squared 0.061 0.065 0.076 0.134 0.055 0.070 0.095 0.099 0.072 0.095 0.125 0.136 

Panel C BMI 

Age 0.021 0.020 0.015 0.004 -0.142*** -0.142*** -0.146*** -0.148*** -0.130** -0.132** -0.146*** -0.135*** 

 (0.055) (0.055) (0.055) (0.054) (0.046) (0.046) (0.046) (0.046) (0.052) (0.051) (0.051) (0.052) 

In utero shock -0.230*** -0.198*** -0.181*** -0.127** -0.117*** -0.113** -0.103** -0.102** -0.167*** -0.127** -0.070 -0.033 

 (0.053) (0.054) (0.056) (0.060) (0.044) (0.045) (0.046) (0.051) (0.050) (0.051) (0.053) (0.058) 

Constant -0.792* -0.910** -0.814* -0.504 0.158 0.141 0.077 0.134 0.057 -0.087 -0.198 -0.347 

 (0.413) (0.417) (0.449) (0.448) (0.350) (0.355) (0.374) (0.380) (0.396) (0.400) (0.421) (0.423) 

Observations 1,793 1,793 1,793 1,793 1,793 1,793 1,793 1,793 1,793 1,793 1,793 1,793 

R-squared 0.024 0.027 0.028 0.060 0.015 0.015 0.016 0.018 0.033 0.039 0.049 0.056 

Child characteristics Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Caretaker's characteristics  Yes Yes Yes  Yes Yes Yes  Yes Yes Yes 

Household characteristics   Yes Yes   Yes Yes   Yes Yes 

Area and region of residence       Yes       Yes       Yes 

 Robust standard errors, clustered at site level, are in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%.   
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 Table 4:  Child health outcomes 

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

Panel A Weight-for-Age in 2009 

Age 0.025*** 0.022*** 0.010 0.021*** 

 (0.008) (0.007) (0.008) (0.007) 

Weight-for-age in R1 0.093*** 0.088*** 0.086*** 0.086*** 

 (0.011) (0.011) (0.011) (0.012) 

Weight-for-age in R2 0.858*** 0.853*** 0.843*** 0.841*** 

 (0.015) (0.015) (0.015) (0.016) 

In utero shock -0.069*** -0.035** 0.005 0.073*** 

 (0.015) (0.014) (0.014) (0.021) 

Constant -0.070 -0.198*** -0.330*** -0.411*** 

 (0.063) (0.052) (0.051) (0.062) 

Observations 1,793 1,793 1,793 1,793 

R-squared 0.707 0.713 0.719 0.727 

Panel B Height-for-Age in 2009 

Age 0.004 0.003 -0.001 0.010 

 (0.009) (0.008) (0.007) (0.006) 

Height-for-age in R1 0.060*** 0.060*** 0.059*** 0.078*** 

 (0.005) (0.006) (0.005) (0.005) 

Height-for-age in R2 0.770*** 0.763*** 0.755*** 0.739*** 

 (0.012) (0.012) (0.014) (0.012) 

In utero shock -0.064*** -0.039** -0.019 0.047** 

 (0.014) (0.014) (0.014) (0.016) 

Constant 0.015 -0.089* -0.231* -0.199 

 (0.050) (0.049) (0.115) (0.121) 

Observations 1,793 1,793 1,793 1,793 

R-squared 0.655 0.658 0.660 0.669 

Panel C BMI in 2009 

Age -0.045*** -0.046*** -0.057*** -0.045*** 

 (0.009) (0.009) (0.009) (0.009) 

BMI in R1 0.137*** 0.133*** 0.131*** 0.151*** 

 (0.007) (0.008) (0.009) (0.009) 

BMI in R2 0.622*** 0.624*** 0.623*** 0.616*** 

 (0.014) (0.014) (0.014) (0.013) 

In utero shock -0.062* -0.031 0.018 0.049 

 (0.033) (0.030) (0.028) (0.036) 

Constant 0.067 -0.054 -0.139 -0.353*** 

 (0.072) (0.067) (0.088) (0.078) 

Observations 1,793 1,793 1,793 1,793 

R-squared 0.422 0.426 0.433 0.448 

Child characteristics Yes Yes Yes Yes 

Caretaker's characteristics  Yes Yes Yes 

Household characteristics   Yes Yes 

Area and region of residence       Yes 

Robust standard errors, clustered at site level, are in parentheses. * significant at 10%; ** significant  

at 5%; *** significant at 1%. 
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Table 5: Other types of in utero shock 

    (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

Panel A Weight-for-Age in 2009 

Age 0.072*** 0.063*** 0.053*** 0.058*** 0.074*** 0.065*** 0.056*** 0.060*** 0.070*** 0.060*** 0.051*** 0.057*** 

 (0.012) (0.013) (0.013) (0.012) (0.012) (0.014) (0.014) (0.013) (0.011) (0.012) (0.012) (0.011) 

Weight-for-age in R1 0.129*** 0.121*** 0.119*** 0.120*** 0.130*** 0.123*** 0.122*** 0.123*** 0.128*** 0.121*** 0.120*** 0.122*** 

 (0.010) (0.010) (0.010) (0.007) (0.010) (0.010) (0.009) (0.006) (0.009) (0.009) (0.009) (0.006) 

Weight-for-age in R2 0.801*** 0.804*** 0.797*** 0.790*** 0.800*** 0.801*** 0.795*** 0.785*** 0.803*** 0.804*** 0.798*** 0.787*** 

 (0.010) (0.010) (0.010) (0.011) (0.009) (0.009) (0.009) (0.010) (0.010) (0.010) (0.010) (0.010) 

In utero weather shock -0.005 0.014 0.018 0.075***         

 (0.010) (0.010) (0.011) (0.017)         

In utero crop shock     -0.078*** -0.062*** -0.057*** 0.032***     

     (0.009) (0.008) (0.007) (0.008)     

In utero ill shock         -0.024** -0.028*** -0.022*** -0.036*** 

         (0.008) (0.008) (0.007) (0.009) 

Constant -0.543*** -0.580*** -0.619*** -0.621*** -0.497*** -0.533*** -0.599*** -0.655*** -0.526*** -0.548*** -0.604*** -0.620*** 

 (0.069) (0.076) (0.093) (0.091) (0.072) (0.077) (0.093) (0.090) (0.063) (0.068) (0.088) (0.082) 

Observations 791 791 791 791 790 790 790 790 790 790 790 790 

R-squared 0.690 0.695 0.697 0.714 0.692 0.695 0.697 0.714 0.690 0.695 0.697 0.714 

Panel B Height-for-Age in 2009 

Age 0.039*** 0.030** 0.024* 0.028** 0.040*** 0.031** 0.025* 0.029** 0.032** 0.023* 0.017 0.024* 

 (0.011) (0.011) (0.012) (0.012) (0.011) (0.011) (0.012) (0.011) (0.011) (0.011) (0.012) (0.012) 

Height-for-age in R1 0.066*** 0.062*** 0.061*** 0.060*** 0.065*** 0.063*** 0.061*** 0.061*** 0.059*** 0.056*** 0.055*** 0.059*** 

 (0.007) (0.007) (0.008) (0.008) (0.007) (0.007) (0.007) (0.008) (0.007) (0.007) (0.007) (0.008) 

Height-for-age in R2 0.781*** 0.779*** 0.775*** 0.765*** 0.783*** 0.780*** 0.775*** 0.763*** 0.788*** 0.784*** 0.779*** 0.765*** 

 (0.018) (0.018) (0.019) (0.017) (0.019) (0.018) (0.019) (0.017) (0.019) (0.018) (0.019) (0.017) 

In utero weather shock -0.041*** -0.023** -0.020** 0.035**         

 (0.009) (0.008) (0.008) (0.012)         

In utero crop shock     -0.076*** -0.061*** -0.057*** 0.019*     

     (0.010) (0.010) (0.009) (0.010)     

In utero ill shock         -0.071*** -0.074*** -0.070*** -0.083*** 

         (0.012) (0.012) (0.014) (0.015) 

Constant -0.204* -0.235** -0.256 -0.213 -0.174 -0.211* -0.243 -0.231 -0.158 -0.183* -0.206 -0.172 

 (0.097) (0.103) (0.150) (0.152) (0.102) (0.107) (0.154) (0.149) (0.093) (0.098) (0.139) (0.136) 

Observations 791 791 791 791 790 790 790 790 790 790 790 790 

R-squared 0.692 0.695 0.696 0.707 0.693 0.696 0.697 0.707 0.692 0.696 0.697 0.708 

 Continued 
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Table 5:  Continued 

Panel C BMI in 2009 

Age -0.041* -0.045* -0.056** -0.051** -0.040* -0.043* -0.054** -0.050** -0.042* -0.045** -0.055** -0.050** 

 (0.020) (0.021) (0.020) (0.019) (0.021) (0.021) (0.020) (0.019) (0.020) (0.021) (0.019) (0.019) 

BMI in R1 0.151*** 0.150*** 0.150*** 0.160*** 0.147*** 0.146*** 0.146*** 0.160*** 0.147*** 0.146*** 0.146*** 0.160*** 

 (0.005) (0.004) (0.005) (0.004) (0.005) (0.004) (0.004) (0.004) (0.005) (0.004) (0.005) (0.004) 

BMI in R2 0.577*** 0.578*** 0.576*** 0.570*** 0.578*** 0.580*** 0.577*** 0.569*** 0.579*** 0.581*** 0.579*** 0.570*** 

 (0.011) (0.011) (0.011) (0.012) (0.011) (0.011) (0.011) (0.012) (0.010) (0.009) (0.009) (0.010) 

In utero weather shock 0.059*** 0.068*** 0.075*** 0.069***         

 (0.008) (0.007) (0.009) (0.016)         

In utero crop shock     -0.016 -0.008 -0.002 0.040***     

     (0.012) (0.012) (0.012) (0.011)     

In utero ill shock         0.009 0.008 0.015 0.026* 

         (0.015) (0.014) (0.013) (0.014) 

Constant -0.143 -0.171 -0.197 -0.302* -0.097 -0.121 -0.178 -0.323** -0.103 -0.122 -0.188 -0.329** 

 (0.144) (0.148) (0.150) (0.144) (0.145) (0.148) (0.146) (0.143) (0.146) (0.150) (0.147) (0.143) 

Observations 791 791 791 791 790 790 790 790 790 790 790 790 

R-squared 0.426 0.427 0.430 0.440 0.425 0.426 0.428 0.440 0.426 0.427 0.430 0.441 

Child characteristics Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Caretaker's characteristics  Yes Yes Yes  Yes Yes Yes  Yes Yes Yes 

Household characteristics   Yes Yes   Yes Yes   Yes Yes 

Area and region of residence     Yes       Yes       Yes 

Robust standard errors, clustered at site level, are in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%. 
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  Table 6:  Child health outcomes and MDMS 2007 

  (1) (2) (3) (4) (5) 

 OLS IV 

Panel A Weight-for-Age in 2009   

Age 0.042*** 0.034*** 0.018** 0.026*** 0.029 

 (0.009) (0.008) (0.008) (0.008) (0.017) 

Weight-for-age in R1 0.093*** 0.090*** 0.087*** 0.088*** 0.088*** 

 (0.011) (0.011) (0.011) (0.012) (0.012) 

Weight-for-age in R2 0.860*** 0.854*** 0.844*** 0.841*** 0.839*** 

 (0.015) (0.015) (0.015) (0.015) (0.016) 

In utero shock -0.062*** -0.033** 0.002 0.069*** 0.069*** 

 (0.014) (0.013) (0.013) (0.020) (0.022) 

MDMS 2007 -0.115*** -0.088*** -0.054*** -0.041*** -0.055 

 (0.010) (0.010) (0.008) (0.010) (0.086) 

Constant -0.185** -0.268*** -0.355*** -0.425*** -0.439*** 

 (0.067) (0.057) (0.053) (0.063) (0.116) 

Observations 1,790 1,790 1,790 1,790 1,790 

R-squared 0.711 0.715 0.721 0.728 0.728 

Panel B Height-for-Age in 2009   

Age 0.015 0.010 0.002 0.010 0.011 

 (0.009) (0.008) (0.007) (0.007) (0.044) 

Height-for-age in R1 0.060*** 0.060*** 0.059*** 0.077*** 0.077*** 

 (0.005) (0.006) (0.005) (0.005) (0.005) 

Height-for-age in R2 0.773*** 0.765*** 0.757*** 0.740*** 0.740*** 

 (0.012) (0.012) (0.014) (0.012) (0.013) 

In utero shock -0.059*** -0.037** -0.019 0.047** 0.046*** 

 (0.015) (0.014) (0.014) (0.017) (0.014) 

MDMS 2007 -0.063*** -0.041*** -0.019* -0.001 -0.007 

 (0.011) (0.012) (0.009) (0.009) (0.248) 

Constant -0.058 -0.132** -0.245** -0.201 -0.207 

 (0.051) (0.051) (0.116) (0.123) (0.324) 

Observations 1,790 1,790 1,790 1,790 1,790 

R-squared 0.656 0.658 0.661 0.670 0.670 

Panel C BMI in 2009   

Age -0.030*** -0.035*** -0.051*** -0.038*** -0.015 

 (0.008) (0.008) (0.009) (0.009) (0.031) 

BMI in R1 0.137*** 0.133*** 0.132*** 0.153*** 0.153*** 

 (0.008) (0.008) (0.009) (0.009) (0.009) 

BMI in R2 0.621*** 0.623*** 0.622*** 0.615*** 0.615*** 

 (0.014) (0.013) (0.013) (0.013) (0.013) 

In utero shock -0.056 -0.029 0.015 0.043 0.040 

 (0.032) (0.030) (0.027) (0.035) (0.033) 

MDMS 2007 -0.111*** -0.088*** -0.052*** -0.056*** -0.184 

 (0.012) (0.012) (0.011) (0.012) (0.161) 

Constant -0.032 -0.110* -0.150 -0.363*** -0.473** 

 (0.070) (0.063) (0.088) (0.078) (0.185) 

Observations 1,790 1,790 1,790 1,790 1,790 

R-squared 0.426 0.429 0.435 0.450 0.450 

Child characteristics Yes Yes Yes Yes Yes 

Caretaker's characteristics  Yes Yes Yes Yes 

Household characteristics   Yes Yes Yes 

Area and region of residence       Yes Yes 

Robust standard errors, clustered at site level, are in parentheses. * significant at 10%; ** significant at 5%; *** significant at 

1%. 
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Table 7:  Child health outcomes and MDMS 2009 

  (1) (2) (3) (4) (5) 

 OLS IV 

Panel A Weight-for-Age in 2009   

Age 0.025** 0.022** 0.011 0.022*** 0.021** 

 (0.009) (0.008) (0.008) (0.007) (0.008) 

Weight-for-age in R1 0.091*** 0.088*** 0.086*** 0.086*** 0.087*** 

 (0.011) (0.011) (0.011) (0.012) (0.012) 

Weight-for-age in R2 0.851*** 0.848*** 0.841*** 0.839*** 0.840*** 

 (0.016) (0.015) (0.016) (0.016) (0.016) 

In utero shock -0.047*** -0.025* 0.008 0.081*** 0.079*** 

 (0.014) (0.013) (0.014) (0.020) (0.017) 

MDMS 2009 -0.143*** -0.104*** -0.052*** -0.066*** -0.026 

 (0.009) (0.007) (0.008) (0.009) (0.093) 

Constant -0.063 -0.171*** -0.303*** -0.374*** -0.394*** 

 (0.067) (0.057) (0.052) (0.057) (0.065) 

Observations 1,771 1,771 1,771 1,771 1,771 

R-squared 0.706 0.710 0.715 0.723 0.723 

Panel B Height-for-Age in 2009   

Age 0.001 -0.000 -0.006 0.005 0.005 

 (0.009) (0.007) (0.007) (0.006) (0.011) 

Height-for-age in R1 0.061*** 0.060*** 0.059*** 0.078*** 0.078*** 

 (0.005) (0.006) (0.005) (0.005) (0.005) 

Height-for-age in R2 0.765*** 0.760*** 0.753*** 0.737*** 0.735*** 

 (0.013) (0.013) (0.014) (0.012) (0.013) 

In utero shock -0.058*** -0.039** -0.019 0.049*** 0.049 

 (0.016) (0.016) (0.014) (0.017) (0.030) 

MDMS 2009 -0.030 0.005 0.043** 0.039** 0.033 

 (0.018) (0.020) (0.018) (0.015) (0.263) 

Constant 0.035 -0.071 -0.229* -0.191 -0.191** 

 (0.049) (0.049) (0.115) (0.120) (0.075) 

Observations 1,771 1,771 1,771 1,771 1,771 

R-squared 0.651 0.654 0.657 0.666 0.666 

Panel C BMI in 2009   

Age -0.037*** -0.038*** -0.049*** -0.034*** -0.034** 

 (0.009) (0.008) (0.009) (0.009) (0.013) 

BMI in R1 0.132*** 0.130*** 0.131*** 0.151*** 0.154*** 

 (0.007) (0.008) (0.008) (0.008) (0.008) 

BMI in R2 0.617*** 0.618*** 0.617*** 0.611*** 0.610*** 

 (0.014) (0.013) (0.013) (0.013) (0.013) 

In utero shock -0.027 -0.013 0.023 0.059 0.061 

 (0.034) (0.031) (0.028) (0.035) (0.046) 

MDMS 2009 -0.223*** -0.197*** -0.149*** -0.169*** -0.190 

 (0.015) (0.017) (0.014) (0.015) (0.178) 

Constant 0.040 -0.035 -0.095 -0.299*** -0.286*** 

 (0.076) (0.068) (0.097) (0.084) (0.083) 

Observations 1,771 1,771 1,771 1,771 1,771 

R-squared 0.425 0.426 0.430 0.446 0.442 

Child characteristics Yes Yes Yes Yes Yes 

Caretaker's characteristics  Yes Yes Yes Yes 

Household characteristics   Yes Yes Yes 

Area and region of residence       Yes Yes 

Robust standard errors, clustered at site level, are in parentheses. * significant at 10%; ** significant at 5%; *** significant 

at 1%. 
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Table 8:  Child health outcomes and NREGS 2007 

  (1) (2) (3) (4) (5) 

 OLS IV 

Panel A Weight-for-Age in 2009   

Age 0.048*** 0.045*** 0.042*** 0.043*** 0.039*** 

 (0.008) (0.008) (0.007) (0.007) (0.008) 

Weight-for-age in R1 0.083*** 0.080*** 0.080*** 0.079*** 0.079*** 

 (0.009) (0.008) (0.008) (0.008) (0.008) 

Weight-for-age in R2 0.845*** 0.845*** 0.843*** 0.840*** 0.841*** 

 (0.015) (0.015) (0.015) (0.015) (0.015) 

In utero shock 0.013 0.020 0.021* 0.036** 0.038** 

 (0.014) (0.012) (0.011) (0.014) (0.017) 

NREGS 2007 -0.035*** -0.021** -0.022** -0.002 -0.119 

 (0.009) (0.008) (0.008) (0.014) (0.170) 

Constant -0.347*** -0.399*** -0.487*** -0.489*** -0.481*** 

 (0.060) (0.061) (0.071) (0.069) (0.068) 

Observations 1,349 1,349 1,349 1,349 1,349 

R-squared 0.726 0.728 0.729 0.730 0.730 

Panel B Height-for-Age in 2009   

Age 0.036*** 0.035*** 0.034*** 0.036*** 0.032*** 

 (0.010) (0.010) (0.009) (0.008) (0.007) 

Height-for-age in R1 0.063*** 0.063*** 0.063*** 0.069*** 0.069*** 

 (0.006) (0.006) (0.006) (0.005) (0.005) 

Height-for-age in R2 0.773*** 0.772*** 0.771*** 0.761*** 0.760*** 

 (0.013) (0.013) (0.014) (0.014) (0.014) 

In utero shock -0.000 0.002 0.002 0.032 0.035* 

 (0.019) (0.018) (0.015) (0.020) (0.019) 

NREGS 2007 -0.105*** -0.101*** -0.102*** -0.024 -0.140 

 (0.014) (0.013) (0.012) (0.020) (0.153) 

Constant -0.295*** -0.311*** -0.380*** -0.324** -0.316** 

 (0.068) (0.065) (0.119) (0.112) (0.119) 

Observations 1,349 1,349 1,349 1,349 1,349 

R-squared 0.674 0.674 0.674 0.677 0.677 

Panel C BMI in 2009   

Age -0.037*** -0.039*** -0.044*** -0.043*** -0.039*** 

 (0.010) (0.010) (0.009) (0.008) (0.011) 

BMI in R1 0.126*** 0.123*** 0.124*** 0.147*** 0.147*** 

 (0.007) (0.006) (0.007) (0.008) (0.008) 

BMI in R2 0.604*** 0.607*** 0.605*** 0.591*** 0.591*** 

 (0.018) (0.017) (0.017) (0.016) (0.015) 

In utero shock 0.002 0.012 0.016 0.005 0.003 

 (0.032) (0.027) (0.022) (0.028) (0.029) 

NREGS 2007 0.065*** 0.082*** 0.081*** 0.013 0.141 

 (0.019) (0.014) (0.013) (0.020) (0.187) 

Constant -0.073 -0.145** -0.205** -0.307*** -0.316*** 

 (0.059) (0.065) (0.094) (0.090) (0.091) 

Observations 1,349 1,349 1,349 1,349 1,349 

R-squared 0.443 0.446 0.447 0.454 0.454 

Child characteristics Yes Yes Yes Yes Yes 

Caretaker's characteristics  Yes Yes Yes Yes 

Household characteristics   Yes Yes Yes 

Area and region of residence       Yes Yes 

Robust standard errors, clustered at site level, are in parentheses. * significant at 10%; ** significant at 5%; *** significant 

 at 1%. 
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 Table 9:  Child health outcomes and NREGS 2009 

  (1) (2) (3) (4) (5) 

 OLS IV 

Panel A Weight-for-Age in 2009   

Age 0.046*** 0.044*** 0.041*** 0.041*** 0.044** 

 (0.008) (0.008) (0.008) (0.008) (0.016) 

Weight-for-age in R1 0.081*** 0.079*** 0.079*** 0.079*** 0.079*** 

 (0.008) (0.008) (0.008) (0.008) (0.008) 

Weight-for-age in R2 0.845*** 0.845*** 0.843*** 0.839*** 0.840*** 

 (0.015) (0.015) (0.015) (0.015) (0.015) 

In utero shock 0.004 0.014 0.015 0.034** 0.037 

 (0.015) (0.013) (0.013) (0.015) (0.021) 

NREGS 2009 -0.058 -0.037 -0.033 -0.039 0.031 

 (0.039) (0.035) (0.036) (0.034) (0.294) 

Constant -0.321*** -0.378*** -0.465*** -0.450*** -0.520* 

 (0.064) (0.058) (0.064) (0.064) (0.292) 

Observations 1,349 1,349 1,349 1,349 1,349 

R-squared 0.727 0.728 0.729 0.731 0.730 

Panel B Height-for-Age in 2009   

Age 0.037*** 0.036*** 0.035*** 0.035*** 0.014 

 (0.011) (0.010) (0.009) (0.009) (0.013) 

Height-for-age in R1 0.059*** 0.059*** 0.058*** 0.069*** 0.069*** 

 (0.006) (0.006) (0.006) (0.005) (0.005) 

Height-for-age in R2 0.776*** 0.774*** 0.774*** 0.760*** 0.761*** 

 (0.013) (0.013) (0.014) (0.014) (0.014) 

In utero shock -0.026 -0.022 -0.022 0.031 0.016 

 (0.021) (0.020) (0.016) (0.021) (0.020) 

NREGS 2009 -0.050*** -0.042** -0.039** -0.034* -0.484** 

 (0.013) (0.016) (0.016) (0.016) (0.168) 

Constant -0.306*** -0.330*** -0.387*** -0.291** 0.174 

 (0.064) (0.062) (0.116) (0.109) (0.155) 

Observations 1,349 1,349 1,349 1,349 1,349 

R-squared 0.672 0.672 0.672 0.677 0.678 

Panel C BMI in 2009   

Age -0.044*** -0.045*** -0.049*** -0.045*** -0.018 

 (0.009) (0.009) (0.009) (0.009) (0.016) 

BMI in R1 0.124*** 0.122*** 0.123*** 0.147*** 0.148*** 

 (0.006) (0.006) (0.006) (0.008) (0.008) 

BMI in R2 0.604*** 0.607*** 0.605*** 0.590*** 0.592*** 

 (0.018) (0.017) (0.017) (0.016) (0.016) 

In utero shock 0.018 0.030 0.033 0.004 0.024 

 (0.034) (0.030) (0.024) (0.030) (0.039) 

NREGS 2009 -0.056 -0.033 -0.025 -0.042 0.543 

 (0.048) (0.041) (0.044) (0.041) (0.316) 

Constant 0.016 -0.053 -0.126 -0.263** -0.864** 

 (0.068) (0.064) (0.119) (0.109) (0.357) 

Observations 1,349 1,349 1,349 1,349 1,349 

R-squared 0.443 0.445 0.446 0.454 0.455 

Child characteristics Yes Yes Yes Yes Yes 

Caretaker's characteristics  Yes Yes Yes Yes 

Household characteristics   Yes Yes Yes 

Area and region of residence       Yes Yes 

Robust standard errors, clustered at site level, are in parentheses. * significant at 10%; ** significant at 5%; *** significant at 

1%. 
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 Table 10:  Heterogeneous effects of MDMS 2007 on child health outcomes 

 
Robust standard errors, clustered at site level, are in parentheses. * significant at 10%; ** significant at 5%;  

*** significant at 1%. 

(1) (2) (3) (4) (5)

IV

Panel A

Age 0.042*** 0.035*** 0.019** 0.027*** 0.023

(0.009) (0.008) (0.008) (0.008) (0.015)

Weight-for-age in R1 0.095*** 0.091*** 0.088*** 0.088*** 0.089***

(0.011) (0.011) (0.012) (0.012) (0.012)

Weight-for-age in R2 0.858*** 0.853*** 0.844*** 0.841*** 0.839***

(0.015) (0.015) (0.015) (0.015) (0.016)

In utero shock -0.117*** -0.077*** -0.029** 0.049** -0.151**

(0.013) (0.012) (0.013) (0.021) (0.069)

MDMS 2007 -0.190*** -0.147*** -0.095*** -0.069*** -0.298**

(0.016) (0.015) (0.014) (0.016) (0.127)

MDMS 2007 x shock 0.157*** 0.120*** 0.081*** 0.054** 0.569***

(0.020) (0.020) (0.019) (0.021) (0.135)

Constant -0.164** -0.247*** -0.339*** -0.412*** -0.253***

(0.065) (0.057) (0.054) (0.064) (0.086)

Observations 1,790 1,790 1,790 1,790 1,790

R-squared 0.713 0.716 0.721 0.728 0.728

Panel B

Age 0.015* -0.051*** 0.003 0.012* 0.002

(0.008) (0.012) (0.007) (0.006) (0.040)

Height-for-age in R1 0.061*** 0.063*** 0.060*** 0.079*** 0.078***

(0.005) (0.005) (0.005) (0.005) (0.005)

Height-for-age in R2 0.770*** 0.760*** 0.756*** 0.739*** 0.741***

(0.012) (0.012) (0.014) (0.012) (0.012)

In utero shock -0.122*** -0.090*** -0.068*** -0.008 -0.284***

(0.020) (0.018) (0.019) (0.022) (0.063)

MDMS 2007 -0.146*** -0.117*** -0.083*** -0.074*** -0.371

(0.015) (0.017) (0.016) (0.015) (0.281)

MDMS 2007 x shock 0.175*** 0.142*** 0.127*** 0.140*** 0.856***

(0.017) (0.017) (0.019) (0.018) (0.150)

Constant -0.038 0.310*** -0.222* -0.170 0.078

(0.053) (0.082) (0.120) (0.126) (0.287)

Observations 1,790 1,790 1,790 1,790 1,790

R-squared 0.657 0.660 0.661 0.671 0.671

Panel C

Age -0.030*** -0.035*** -0.052*** -0.039*** -0.015

(0.008) (0.008) (0.009) (0.008) (0.031)

BMI in R1 0.137*** 0.133*** 0.132*** 0.153*** 0.153***

(0.008) (0.008) (0.009) (0.009) (0.009)

BMI in R2 0.621*** 0.623*** 0.622*** 0.614*** 0.615***

(0.014) (0.013) (0.013) (0.013) (0.013)

In utero shock -0.066** -0.027 0.034 0.080** 0.028

(0.030) (0.028) (0.026) (0.035) (0.065)

MDMS 2007 -0.124*** -0.085*** -0.026 -0.007 -0.198

(0.021) (0.023) (0.021) (0.021) (0.172)

MDMS 2007 x shock 0.028 -0.007 -0.051* -0.096*** 0.033

(0.024) (0.027) (0.025) (0.025) (0.130)

Constant -0.028 -0.111 -0.161* -0.387*** -0.462**

(0.069) (0.065) (0.089) (0.079) (0.186)

Observations 1,790 1,790 1,790 1,790 1,790

R-squared 0.426 0.429 0.436 0.451 0.450

Child characteristics Yes Yes Yes Yes Yes

Caretaker's characteristics Yes Yes Yes Yes

Household characteristics Yes Yes Yes

Area and region of residence Yes Yes

OLS

Weight-for-Age in 2009

Height-for-Age in 2009

BMI in 2009
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    Table 11:  Heterogeneous effects of MDMS 2009 on child health outcomes 

 
 Robust standard errors, clustered at site level, are in parentheses. * significant at 10%; ** significant at 5%;  

*** significant at 1%. 

(1) (2) (3) (4) (5)

IV

Panel A

Age 0.028*** 0.025*** 0.012 0.022*** 0.034***

(0.009) (0.008) (0.008) (0.007) (0.008)

Weight-for-age in R1 0.092*** 0.088*** 0.087*** 0.086*** 0.087***

(0.011) (0.011) (0.011) (0.012) (0.012)

Weight-for-age in R2 0.850*** 0.848*** 0.841*** 0.839*** 0.840***

(0.015) (0.015) (0.016) (0.016) (0.016)

In utero shock -0.100*** -0.071*** -0.013 0.079** -0.192**

(0.017) (0.016) (0.018) (0.028) (0.092)

MDMS 2009 -0.187*** -0.143*** -0.070*** -0.068*** -0.272*

(0.016) (0.013) (0.014) (0.016) (0.137)

MDMS 2009 x shock 0.101*** 0.086*** 0.038* 0.004 0.489***

(0.018) (0.018) (0.019) (0.022) (0.145)

Constant -0.066 -0.172*** -0.299*** -0.374*** -0.306***

(0.067) (0.057) (0.052) (0.058) (0.070)

Observations 1,771 1,771 1,771 1,771 1,771

R-squared 0.707 0.710 0.715 0.723 0.723

Panel B

Age 0.004 0.002 -0.005 0.006 0.027*

(0.009) (0.007) (0.007) (0.006) (0.013)

Height-for-age in R1 0.061*** 0.061*** 0.059*** 0.078*** 0.079***

(0.005) (0.006) (0.005) (0.005) (0.005)

Height-for-age in R2 0.765*** 0.760*** 0.754*** 0.737*** 0.737***

(0.013) (0.013) (0.014) (0.012) (0.012)

In utero shock -0.108*** -0.082*** -0.044** 0.021 -0.371***

(0.015) (0.014) (0.016) (0.019) (0.077)

MDMS 2009 -0.072*** -0.031 0.021 0.014 -0.384

(0.024) (0.026) (0.023) (0.022) (0.315)

MDMS 2009 x shock 0.094*** 0.081*** 0.046** 0.050** 0.763***

(0.017) (0.016) (0.016) (0.018) (0.169)

Constant 0.032 -0.071 -0.224* -0.182 -0.034

(0.049) (0.049) (0.114) (0.118) (0.092)

Observations 1,771 1,771 1,771 1,771 1,771

R-squared 0.651 0.654 0.657 0.666 0.667

Panel C

Age -0.036*** -0.037*** -0.049*** -0.036*** -0.034**

(0.009) (0.009) (0.009) (0.009) (0.013)

BMI in R1 0.132*** 0.130*** 0.131*** 0.151*** 0.155***

(0.007) (0.008) (0.008) (0.008) (0.008)

BMI in R2 0.617*** 0.618*** 0.617*** 0.611*** 0.610***

(0.014) (0.013) (0.013) (0.013) (0.013)

In utero shock -0.053* -0.033 0.026 0.088** 0.048

(0.030) (0.027) (0.024) (0.032) (0.077)

MDMS 2009 -0.245*** -0.214*** -0.146*** -0.144*** -0.185

(0.026) (0.030) (0.024) (0.026) (0.195)

MDMS 2009 x shock 0.048 0.038 -0.006 -0.052 0.022

(0.030) (0.031) (0.029) (0.032) (0.116)

Constant 0.039 -0.035 -0.095 -0.308*** -0.290***

(0.076) (0.069) (0.094) (0.081) (0.085)

Observations 1,771 1,771 1,771 1,771 1,771

R-squared 0.425 0.426 0.430 0.446 0.442

Child characteristics Yes Yes Yes Yes Yes

Caretaker's characteristics Yes Yes Yes Yes

Household characteristics Yes Yes Yes

Area and region of residence Yes Yes

OLS

Weight-for-Age in 2009

Height-for-Age in 2009

BMI in 2009
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Table 12:  Heterogeneous effects of NREGS 2007 on child health outcomes 

 
Robust standard errors, clustered at site level, are in parentheses. * significant at 10%; ** significant at 5%;  

*** significant at 1%. 

(1) (2) (3) (4) (5)

IV

Panel A

Age 0.047*** 0.045*** 0.042*** 0.042*** 0.032***

(0.008) (0.008) (0.007) (0.007) (0.010)

Weight-for-age in R1 0.083*** 0.080*** 0.080*** 0.079*** 0.079***

(0.009) (0.008) (0.008) (0.008) (0.008)

Weight-for-age in R2 0.846*** 0.845*** 0.843*** 0.840*** 0.841***

(0.015) (0.015) (0.015) (0.015) (0.015)

In utero shock -0.000 0.012 0.011 0.034 -0.044

(0.024) (0.021) (0.020) (0.026) (0.099)

NREGS 2007 -0.055** -0.034 -0.036* -0.005 -0.341

(0.025) (0.020) (0.020) (0.031) (0.250)

NREGS 2007 x shock 0.033 0.022 0.024 0.005 0.189

(0.031) (0.028) (0.028) (0.032) (0.245)

Constant -0.335*** -0.391*** -0.477*** -0.487*** -0.415***

(0.062) (0.061) (0.069) (0.068) (0.115)

Observations 1,349 1,349 1,349 1,349 1,349

R-squared 0.726 0.728 0.729 0.730 0.731

Panel B

Age 0.034*** 0.034*** 0.032*** 0.035*** 0.008

(0.011) (0.011) (0.010) (0.009) (0.007)

Height-for-age in R1 0.063*** 0.063*** 0.063*** 0.069*** 0.069***

(0.006) (0.006) (0.006) (0.005) (0.005)

Height-for-age in R2 0.773*** 0.772*** 0.771*** 0.761*** 0.761***

(0.013) (0.012) (0.014) (0.014) (0.015)

In utero shock -0.030** -0.027** -0.027** 0.026 -0.314***

(0.012) (0.012) (0.012) (0.020) (0.047)

NREGS 2007 -0.149*** -0.144*** -0.145*** -0.034 -0.878***

(0.022) (0.023) (0.023) (0.030) (0.215)

NREGS 2007 x shock 0.074 0.071 0.073 0.015 0.796***

(0.044) (0.045) (0.043) (0.041) (0.085)

Constant -0.267*** -0.283*** -0.348*** -0.319*** -0.054

(0.067) (0.065) (0.106) (0.103) (0.130)

Observations 1,349 1,349 1,349 1,349 1,349

R-squared 0.674 0.674 0.675 0.677 0.678

Panel C

Age -0.036*** -0.037*** -0.043*** -0.042*** -0.022*

(0.009) (0.010) (0.008) (0.008) (0.012)

BMI in R1 0.126*** 0.123*** 0.124*** 0.147*** 0.147***

(0.007) (0.006) (0.007) (0.008) (0.008)

BMI in R2 0.604*** 0.607*** 0.605*** 0.592*** 0.591***

(0.018) (0.017) (0.017) (0.016) (0.015)

In utero shock 0.022 0.038 0.040 0.013 0.277**

(0.035) (0.029) (0.025) (0.035) (0.100)

NREGS 2007 0.094** 0.121*** 0.117*** 0.025 0.634**

(0.033) (0.027) (0.027) (0.036) (0.216)

NREGS 2007 x shock -0.050 -0.065* -0.060* -0.018 -0.622**

(0.032) (0.030) (0.029) (0.030) (0.269)

Constant -0.091 -0.170** -0.230** -0.313*** -0.514***

(0.054) (0.060) (0.086) (0.085) (0.116)

Observations 1,349 1,349 1,349 1,349 1,349

R-squared 0.443 0.446 0.447 0.454 0.454

Child characteristics Yes Yes Yes Yes Yes

Caretaker's characteristics Yes Yes Yes Yes

Household characteristics Yes Yes Yes

Area and region of residence Yes Yes

OLS

Weight-for-Age in 2009

Height-for-Age in 2009

BMI in 2009
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  Table 13:  Heterogeneous effects of NREGS 2009 on child health outcomes 

 
 Robust standard errors, clustered at site level, are in parentheses. * significant at 10%; ** significant at 5%;  

*** significant at 1%. 

(1) (2) (3) (4) (5)

IV

Panel A

Age 0.046*** 0.045*** 0.043*** 0.042*** 0.029

(0.008) (0.008) (0.008) (0.008) (0.017)

Weight-for-age in R1 0.085*** 0.083*** 0.083*** 0.083*** 0.079***

(0.008) (0.008) (0.008) (0.008) (0.009)

Weight-for-age in R2 0.841*** 0.841*** 0.840*** 0.837*** 0.839***

(0.015) (0.014) (0.014) (0.014) (0.015)

In utero shock -0.153*** -0.136*** -0.134*** -0.111** -1.628***

(0.045) (0.042) (0.041) (0.046) (0.455)

NREGS 2009 -0.191*** -0.166** -0.162** -0.163** -1.815**

(0.064) (0.060) (0.061) (0.061) (0.699)

NREGS 2009 x shock 0.238*** 0.226*** 0.223*** 0.216*** 2.444***

(0.054) (0.051) (0.051) (0.054) (0.653)

Constant -0.238*** -0.293*** -0.369*** -0.360*** 1.013

(0.078) (0.071) (0.074) (0.075) (0.612)

Observations 1,349 1,349 1,349 1,349 1,349

R-squared 0.730 0.732 0.732 0.734 0.732

Panel B

Age 0.037*** 0.036*** 0.035*** 0.035*** 0.010

(0.011) (0.011) (0.010) (0.009) (0.018)

Height-for-age in R1 0.059*** 0.059*** 0.058*** 0.069*** 0.069***

(0.006) (0.006) (0.006) (0.005) (0.005)

Height-for-age in R2 0.775*** 0.774*** 0.774*** 0.760*** 0.761***

(0.013) (0.013) (0.014) (0.014) (0.014)

In utero shock -0.069 -0.063 -0.061 -0.000 -0.812

(0.052) (0.050) (0.050) (0.053) (0.547)

NREGS 2009 -0.086** -0.077** -0.072* -0.061* -1.337

(0.030) (0.030) (0.035) (0.034) (0.777)

NREGS 2009 x shock 0.065 0.061 0.058 0.046 1.219

(0.046) (0.045) (0.049) (0.048) (0.811)

Constant -0.282*** -0.306*** -0.360** -0.271** 0.867

(0.073) (0.071) (0.133) (0.124) (0.612)

Observations 1,349 1,349 1,349 1,349 1,349

R-squared 0.672 0.672 0.673 0.678 0.678

Panel C

Age -0.044*** -0.045*** -0.049*** -0.045*** -0.035**

(0.008) (0.008) (0.009) (0.009) (0.013)

BMI in R1 0.128*** 0.126*** 0.127*** 0.151*** 0.147***

(0.006) (0.006) (0.006) (0.007) (0.009)

BMI in R2 0.603*** 0.606*** 0.604*** 0.589*** 0.591***

(0.017) (0.016) (0.017) (0.015) (0.016)

In utero shock -0.168* -0.149 -0.142 -0.179* -1.543**

(0.091) (0.085) (0.081) (0.089) (0.535)

NREGS 2009 -0.214** -0.186* -0.177* -0.199* -1.263

(0.098) (0.090) (0.096) (0.093) (0.738)

NREGS 2009 x shock 0.283** 0.270** 0.265** 0.272** 2.298***

(0.098) (0.093) (0.095) (0.097) (0.744)

Constant 0.126 0.060 -0.001 -0.141 0.650

(0.100) (0.088) (0.165) (0.153) (0.665)

Observations 1,349 1,349 1,349 1,349 1,349

R-squared 0.448 0.449 0.450 0.458 0.456

Child characteristics Yes Yes Yes Yes Yes

Caretaker's characteristics Yes Yes Yes Yes

Household characteristics Yes Yes Yes

Area and region of residence Yes Yes

OLS

Weight-for-Age in 2009

Height-for-Age in 2009

BMI in 2009
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 Table 14:  Heterogeneous effects of MDMS and NREGS by gender 

 
Continued 

 

 

 

 

 

 

 

 

 

 

 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Panel A Male Female Male Female Male Female Male Female Male Female

In utero shock -0.067*** -0.178*** -0.026* -0.138*** 0.020 -0.104*** 0.108*** -0.040 -0.052 -0.324*

(0.014) (0.020) (0.015) (0.015) (0.017) (0.019) (0.016) (0.031) (0.060) (0.184)

MDMS 2006 -0.153*** -0.234*** -0.105** -0.195*** -0.047 -0.165*** -0.005 -0.164*** -0.323*** -0.446

(0.045) (0.046) (0.040) (0.037) (0.043) (0.036) (0.042) (0.039) (0.064) (0.460)

MDMS 2006 x shock 0.095** 0.238*** 0.056 0.201*** 0.027 0.171*** -0.019 0.170*** 0.429*** 0.843**

(0.035) (0.025) (0.033) (0.021) (0.034) (0.022) (0.036) (0.024) (0.141) (0.344)

In utero shock -0.040** -0.178*** -0.009 -0.151*** 0.048** -0.115*** 0.146*** -0.038 -0.036 -0.479*

(0.017) (0.025) (0.018) (0.024) (0.021) (0.029) (0.022) (0.042) (0.105) (0.241)

MDMS 2009 -0.140*** -0.241*** -0.093*** -0.199*** -0.008 -0.163*** -0.004 -0.177*** -0.336*** -0.492

(0.023) (0.034) (0.020) (0.026) (0.020) (0.027) (0.024) (0.032) (0.079) (0.490)

MDMS 2009 x shock 0.037* 0.183*** 0.023 0.168*** -0.017 0.139*** -0.061** 0.125*** 0.345* 0.793**

(0.018) (0.030) (0.019) (0.031) (0.020) (0.034) (0.026) (0.040) (0.194) (0.367)

Panel B

In utero shock -0.146*** -0.088** -0.116*** -0.059 -0.081*** -0.068 -0.021 -0.014 -0.267*** -0.383**

(0.015) (0.033) (0.013) (0.035) (0.013) (0.042) (0.017) (0.047) (0.050) (0.138)

MDMS 2006 -0.115*** -0.177*** -0.079*** -0.149*** -0.038 -0.145*** -0.004 -0.174*** -0.312* -0.702

(0.024) (0.038) (0.021) (0.040) (0.023) (0.035) (0.020) (0.030) (0.152) (0.630)

MDMS 2006 x shock 0.149*** 0.198*** 0.121*** 0.172*** 0.102*** 0.173*** 0.092*** 0.218*** 0.778*** 1.075***

(0.022) (0.030) (0.019) (0.032) (0.019) (0.035) (0.019) (0.032) (0.112) (0.310)

In utero shock -0.152*** -0.035 -0.129*** -0.003 -0.088*** 0.013 -0.030 0.088** -0.329*** -0.591**

(0.016) (0.021) (0.014) (0.020) (0.016) (0.031) (0.020) (0.033) (0.059) (0.204)

MDMS 2009 -0.139*** 0.003 -0.103*** 0.052 -0.045** 0.081** -0.052*** 0.065* -0.353* -0.859

(0.014) (0.044) (0.015) (0.046) (0.018) (0.038) (0.015) (0.033) (0.193) (0.653)

MDMS 2009 x shock 0.138*** 0.025 0.126*** 0.008 0.100*** -0.015 0.103*** -0.005 0.737*** 1.069**

(0.018) (0.034) (0.018) (0.035) (0.018) (0.032) (0.016) (0.034) (0.123) (0.384)

Panel C

In utero shock 0.029 -0.185*** 0.059** -0.134*** 0.102*** -0.049 0.159*** -0.013 0.109* -0.049

(0.024) (0.048) (0.025) (0.038) (0.023) (0.046) (0.017) (0.066) (0.061) (0.170)

MDMS 2006 -0.109** -0.152*** -0.075* -0.105*** -0.024 -0.041 -0.010 -0.014 -0.315 0.015

(0.041) (0.037) (0.038) (0.031) (0.040) (0.037) (0.044) (0.044) (0.204) (0.267)

MDMS 2006 x shock -0.035 0.119*** -0.063* 0.074* -0.089** 0.006 -0.130*** -0.040 0.012 0.054

(0.032) (0.032) (0.031) (0.038) (0.033) (0.034) (0.039) (0.035) (0.160) (0.287)

In utero shock 0.067** -0.227*** 0.088*** -0.209*** 0.140*** -0.154*** 0.218*** -0.123** 0.197* -0.071

(0.029) (0.038) (0.028) (0.031) (0.026) (0.033) (0.021) (0.050) (0.097) (0.202)

MDMS 2009 -0.092*** -0.418*** -0.060* -0.390*** 0.018 -0.346*** 0.024 -0.359*** -0.328 0.073

(0.030) (0.029) (0.030) (0.034) (0.028) (0.027) (0.037) (0.031) (0.236) (0.280)

MDMS 2009 x shock -0.090*** 0.237*** -0.099*** 0.228*** -0.135*** 0.191*** -0.196*** 0.170*** -0.108 0.050

(0.021) (0.052) (0.022) (0.055) (0.023) (0.050) (0.032) (0.055) (0.184) (0.258)

Child characteristics Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Caretaker's characteristics Yes Yes Yes Yes Yes Yes Yes Yes

Household characteristics Yes Yes Yes Yes Yes Yes

Area and region of residence Yes Yes Yes Yes

Weight-for-Age in 2009

Height-for-Age in 2009

BMI in 2009

OLS IV
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  Table 14:  Continued      

 
Robust standard errors, clustered at site level, are in parentheses. * significant at 10%; ** significant at 5%; *** 

significant at 1%. 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Panel A Male Female Male Female Male Female Male Female Male Female

In utero shock 0.046** -0.046 0.053*** -0.026 0.049** -0.026 0.089*** -0.022 -0.069 -0.233**

(0.015) (0.038) (0.016) (0.028) (0.016) (0.027) (0.015) (0.040) (0.100) (0.085)

NREGS 2007 -0.003 -0.112*** 0.013 -0.083*** 0.006 -0.083*** 0.066*** -0.085* -0.740 -0.471**

(0.018) (0.036) (0.021) (0.025) (0.021) (0.025) (0.016) (0.047) (0.481) (0.190)

NREGS 2007 x shock -0.031 0.105** -0.038 0.084** -0.029 0.083** -0.068** 0.084** 0.283 0.582**

(0.028) (0.040) (0.031) (0.029) (0.032) (0.029) (0.026) (0.038) (0.233) (0.245)

In utero shock -0.126*** -0.182** -0.118*** -0.149** -0.116*** -0.152** -0.089*** -0.135* 0.566 -1.282***

(0.026) (0.071) (0.027) (0.059) (0.027) (0.059) (0.028) (0.071) (1.052) (0.126)

NREGS 2009 -0.180*** -0.202* -0.166*** -0.159* -0.158*** -0.163* -0.158*** -0.165* 1.486 -1.274***

(0.037) (0.095) (0.039) (0.080) (0.040) (0.081) (0.040) (0.082) (1.572) (0.228)

NREGS 2009 x shock 0.234*** 0.246** 0.231*** 0.216*** 0.228*** 0.220*** 0.219*** 0.214** -0.653 1.880***

(0.033) (0.082) (0.032) (0.071) (0.031) (0.071) (0.032) (0.076) (1.520) (0.179)

Panel B

In utero shock -0.035* -0.029 -0.034 -0.022 -0.034 -0.031* 0.014 0.026 -0.728*** -0.287***

(0.019) (0.019) (0.019) (0.018) (0.020) (0.016) (0.023) (0.023) (0.085) (0.049)

NREGS 2007 -0.091*** -0.219*** -0.089*** -0.209*** -0.095*** -0.207*** 0.007 -0.087 -2.090*** -0.136

(0.015) (0.040) (0.015) (0.040) (0.015) (0.038) (0.021) (0.050) (0.227) (0.106)

NREGS 2007 x shock 0.012 0.165** 0.011 0.157** 0.022 0.153** -0.029 0.089 1.607*** 0.785***

(0.036) (0.065) (0.037) (0.065) (0.035) (0.061) (0.029) (0.064) (0.189) (0.076)

In utero shock -0.133*** 0.004 -0.132*** 0.024 -0.126*** 0.017 -0.079** 0.089 1.621* -0.677

(0.023) (0.103) (0.022) (0.105) (0.023) (0.102) (0.027) (0.100) (0.747) (0.601)

NREGS 2009 -0.138*** -0.019 -0.136*** 0.007 -0.132*** 0.012 -0.122*** 0.026 2.510* -1.213*

(0.022) (0.067) (0.023) (0.071) (0.024) (0.079) (0.024) (0.077) (1.166) (0.637)

NREGS 2009 x shock 0.125*** -0.001 0.125*** -0.019 0.124*** -0.025 0.115*** -0.038 -2.326* 1.078

(0.019) (0.103) (0.019) (0.105) (0.019) (0.112) (0.020) (0.107) (1.083) (0.901)

Panel C

In utero shock 0.084*** -0.041 0.091*** -0.012 0.086*** 0.000 0.103*** -0.070 0.656*** -0.220***

(0.016) (0.070) (0.017) (0.053) (0.018) (0.048) (0.019) (0.059) (0.148) (0.072)

NREGS 2007 0.108*** 0.083 0.123*** 0.121** 0.117*** 0.119** 0.099** -0.059 0.965 -0.499***

(0.024) (0.064) (0.025) (0.054) (0.026) (0.054) (0.037) (0.058) (0.748) (0.121)

NREGS 2007 x shock -0.087*** -0.026 -0.093*** -0.053 -0.088** -0.051 -0.097** 0.046 -1.308*** 0.412

(0.027) (0.064) (0.028) (0.062) (0.030) (0.059) (0.033) (0.057) (0.326) (0.240)

In utero shock -0.055 -0.300 -0.047 -0.265 -0.047 -0.254 -0.053 -0.322* -0.802 -1.486***

(0.032) (0.172) (0.032) (0.158) (0.030) (0.155) (0.033) (0.163) (0.906) (0.348)

NREGS 2009 -0.111*** -0.338* -0.099** -0.292* -0.084** -0.296 -0.100** -0.321* -0.356 -0.870***

(0.036) (0.176) (0.035) (0.159) (0.035) (0.168) (0.037) (0.160) (1.281) (0.286)

NREGS 2009 x shock 0.179*** 0.404** 0.177*** 0.372** 0.172*** 0.377** 0.171*** 0.393** 1.343 2.081***

(0.041) (0.180) (0.040) (0.167) (0.038) (0.175) (0.040) (0.173) (1.314) (0.552)

Child characteristics Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Caretaker's characteristics Yes Yes Yes Yes Yes Yes Yes Yes

Household characteristics Yes Yes Yes Yes Yes Yes

Area and region of residence Yes Yes Yes Yes

OLS IV

Weight-for-Age in 2009

Height-for-Age in 2009

BMI in 2009
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 Table 15:  Heterogeneous effects of MDMS and NREGS by caretaker’s education 

 
Continued 

 

 

 

 

 

 

(1) (2) (3) (4) (5) (6) (7) (8)

Panel A

Primary Below 

Primary

Primary Below 

Primary

Primary Below 

Primary

Primary Below 

Primary

In utero shock -0.031 -0.085*** 0.043 -0.064*** 0.099* 0.022 -0.091 -0.148***

(0.036) (0.014) (0.038) (0.013) (0.048) (0.014) (0.101) (0.039)

MDMS 2006 -0.222*** -0.110*** -0.114*** -0.089*** -0.115*** -0.047 -0.231 -0.221**

(0.026) (0.024) (0.032) (0.025) (0.037) (0.031) (0.199) (0.098)

MDMS 2006 x shock 0.052 0.131*** 0.020 0.112*** 0.030 0.065* 0.699** 0.431***

(0.032) (0.031) (0.036) (0.031) (0.040) (0.036) (0.273) (0.073)

In utero shock -0.036 -0.079*** 0.047 -0.047** 0.121** 0.055** -0.188 -0.239***

(0.040) (0.020) (0.043) (0.018) (0.054) (0.023) (0.155) (0.069)

MDMS 2009 -0.222*** -0.095*** -0.107*** -0.058*** -0.128*** -0.029 -0.085 -0.291*

(0.023) (0.010) (0.029) (0.011) (0.029) (0.020) (0.139) (0.138)

MDMS 2009 x shock 0.064 0.082*** 0.021 0.053* 0.009 -0.002 0.889** 0.437***

(0.042) (0.027) (0.041) (0.029) (0.042) (0.037) (0.358) (0.107)

Panel B

In utero shock -0.066*** -0.078*** -0.021 -0.067** 0.063*** -0.027 -0.265*** -0.290***

(0.013) (0.026) (0.016) (0.024) (0.019) (0.028) (0.080) (0.071)

MDMS 2006 -0.289*** -0.044** -0.214*** -0.036* -0.209*** -0.041* -1.344*** 0.025

(0.047) (0.019) (0.048) (0.021) (0.045) (0.022) (0.389) (0.251)

MDMS 2006 x shock 0.261*** 0.084*** 0.230*** 0.075** 0.250*** 0.088*** 1.660*** 0.709***

(0.053) (0.026) (0.054) (0.028) (0.053) (0.029) (0.335) (0.142)

In utero shock -0.065*** -0.058*** -0.010 -0.035* 0.078*** -0.002 -0.335*** -0.322**

(0.013) (0.018) (0.018) (0.019) (0.020) (0.018) (0.100) (0.141)

MDMS 2009 -0.196*** 0.070*** -0.109*** 0.095*** -0.104*** 0.073*** -0.973*** 0.005

(0.033) (0.022) (0.037) (0.018) (0.029) (0.020) (0.296) (0.346)

MDMS 2009 x shock 0.168*** 0.020 0.133*** 0.003 0.155*** 0.020 1.476*** 0.476*

(0.019) (0.020) (0.019) (0.020) (0.019) (0.020) (0.285) (0.242)

Panel C

In utero shock -0.013 -0.015 0.069 0.011 0.061 0.085*** 0.121 0.007

(0.058) (0.020) (0.063) (0.020) (0.069) (0.024) (0.127) (0.044)

MDMS 2006 -0.029 -0.091** 0.082* -0.065* 0.077* -0.014 0.923*** -0.542***

(0.039) (0.034) (0.040) (0.035) (0.042) (0.043) (0.269) (0.141)

MDMS 2006 x shock -0.261*** 0.059 -0.284*** 0.035 -0.285*** -0.039 -0.716* 0.057

(0.048) (0.038) (0.048) (0.039) (0.046) (0.044) (0.348) (0.112)

In utero shock -0.013 -0.041* 0.069 -0.012 0.084 0.095*** 0.120 -0.148*

(0.060) (0.023) (0.063) (0.026) (0.071) (0.030) (0.215) (0.083)

MDMS 2009 -0.171*** -0.222*** -0.065** -0.187*** -0.105*** -0.130*** 0.753*** -0.708***

(0.039) (0.033) (0.027) (0.032) (0.032) (0.042) (0.211) (0.196)

MDMS 2009 x shock -0.147*** 0.090* -0.181*** 0.059 -0.213*** -0.034 -0.449 0.366**

(0.048) (0.050) (0.045) (0.050) (0.043) (0.062) (0.488) (0.158)

Child characteristics Yes Yes Yes Yes Yes Yes Yes Yes

Household characteristics Yes Yes Yes Yes Yes Yes

Area and region of residence Yes Yes Yes Yes

Weight-for-Age in 2009

Height-for-Age in 2009

BMI in 2009

IVOLS
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 Table 15: Continued    

 
Robust standard errors, clustered at site level, are in parentheses. * significant at 10%; ** significant at 5%; *** 

significant at 1%. 

 

(1) (2) (3) (4) (5) (6) (7) (8)

Panel A

Primary Below 

Primary

Primary Below 

Primary

Primary Below 

Primary

Primary Below 

Primary

In utero shock -0.065 0.066*** -0.058 0.064*** -0.073 0.111*** -0.429*** 0.161**

(0.051) (0.013) (0.043) (0.011) (0.056) (0.010) (0.066) (0.071)

NREGS 2006 -0.198*** 0.036** -0.182*** 0.032** -0.244** 0.106*** -1.300*** -0.258***

(0.053) (0.015) (0.052) (0.014) (0.083) (0.014) (0.256) (0.073)

NREGS 2006 x shock 0.204*** -0.058*** 0.202*** -0.056*** 0.221** -0.100*** 1.485*** -0.202

(0.065) (0.013) (0.066) (0.013) (0.075) (0.012) (0.300) (0.133)

In utero shock -0.201*** -0.067** -0.190*** -0.069** -0.184*** -0.036 -0.831*** -0.903**

(0.057) (0.027) (0.050) (0.026) (0.060) (0.028) (0.130) (0.403)

NREGS 2009 -0.242*** -0.111*** -0.227** -0.111*** -0.231** -0.107** -1.243*** -0.857

(0.076) (0.035) (0.079) (0.036) (0.080) (0.037) (0.301) (0.550)

NREGS 2009 x shock 0.390*** 0.138*** 0.383*** 0.138*** 0.382*** 0.122*** 1.871*** 1.241**

(0.070) (0.029) (0.067) (0.029) (0.065) (0.031) (0.292) (0.507)

Panel B

In utero shock -0.008 -0.032** -0.005 -0.030* 0.048 0.020** -0.539*** 0.067**

(0.025) (0.011) (0.027) (0.015) (0.041) (0.009) (0.130) (0.028)

NREGS 2006 -0.343*** -0.095** -0.324*** -0.097** -0.189* 0.000 -1.541* -0.388***

(0.064) (0.032) (0.071) (0.036) (0.091) (0.027) (0.753) (0.126)

NREGS 2006 x shock 0.215*** 0.043 0.194*** 0.046 0.137** -0.008 2.140*** -0.104

(0.046) (0.054) (0.047) (0.056) (0.059) (0.049) (0.513) (0.067)

In utero shock -0.094** -0.008 -0.092** -0.001 -0.015 0.048 -0.472 0.220

(0.033) (0.084) (0.036) (0.079) (0.038) (0.085) (0.279) (0.839)

NREGS 2009 -0.236*** 0.019 -0.230*** 0.024 -0.225*** 0.033 -1.249* -0.055

(0.017) (0.058) (0.021) (0.060) (0.019) (0.059) (0.651) (1.104)

NREGS 2009 x shock 0.221*** -0.026 0.214*** -0.028 0.228*** -0.040 1.310* -0.281

(0.027) (0.086) (0.021) (0.087) (0.019) (0.087) (0.618) (1.064)

Panel C

In utero shock -0.123 0.135*** -0.115 0.130*** -0.183** 0.136*** -0.116 0.236**

(0.078) (0.016) (0.069) (0.018) (0.076) (0.013) (0.169) (0.095)

NREGS 2006 0.098 0.166*** 0.109 0.161*** -0.090 0.126*** 0.241 0.102

(0.095) (0.040) (0.104) (0.043) (0.108) (0.037) (0.830) (0.142)

NREGS 2006 x shock -0.008 -0.139** 0.009 -0.135** 0.082 -0.122** -0.185 -0.322

(0.081) (0.053) (0.089) (0.054) (0.094) (0.049) (0.607) (0.197)

In utero shock -0.246** -0.070 -0.228** -0.075 -0.298*** -0.082 -0.914*** -1.543***

(0.092) (0.081) (0.084) (0.080) (0.081) (0.093) (0.246) (0.277)

NREGS 2009 -0.139 -0.182** -0.113 -0.182** -0.124 -0.193** -0.498 -1.384***

(0.104) (0.080) (0.119) (0.083) (0.112) (0.083) (0.537) (0.342)

NREGS 2009 x shock 0.323*** 0.206** 0.318*** 0.207** 0.307*** 0.198* 1.667*** 2.086***

(0.079) (0.088) (0.081) (0.091) (0.077) (0.097) (0.496) (0.357)

Child characteristics Yes Yes Yes Yes Yes Yes Yes Yes

Household characteristics Yes Yes Yes Yes Yes Yes

Area and region of residence Yes Yes Yes Yes

Weight-for-Age in 2009

Height-for-Age in 2009

BMI in 2009

IVOLS
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Appendix 

Table A1: Definition of variables        

Variables Definition of variables 

Age Child's age in years 

Male 1 if a male child 

Scheduled castes 1 if a child belongs to schedule castes 

Scheduled tribes 1 if a child belongs to schedule tribes 

Backward classes 1 if a child belongs to backward classes 

Other castes 1 if a child belongs to other castes 

MDMS 2007 1 if a child received midday meals in 2006 

MDMS 2009 1 if a child received midday meals in 2009 

NREGS 2007 1 if a household member employed under the scheme in the 

past 12 months 

NREGS 2009 1 if a household member employed under the scheme in the 

past 12 months 

Distance to school Distance to public school in minutes 

Voted in the national elections 2002-06 1 if a household member voted in the national elections 

between 2002 and 2006 

Participated in the political campaign 2002-

06 

1 if a household member participated in the political campaign 

between 2002 and 2006 

Voted in the national elections 2006-09 1 if a household member voted in the national elections 

between 2006 and 2009 

Participated in the political campaign 2006-

09 

1 if a household member attended in the political campaign 

between 2006 and 2009 

In utero shock 1  any shock during pregnancy 

In utero weather shock 1 any natural disaster during pregnancy 

In utero crop shock 1 crop failure shock during pregnancy 

In utero ill shock 1 household members were ill during pregnancy 

First born 1 if a child is first born 

BCG 1 if a child received BCG vaccination 

Measles 1 if a child received Meales vaccination 

Polio 1 if a child received Polio vaccination 

Caregiver's education 1 if a caretaker completed primary education 

Caregiver's bad health 1 if a caretaker had bad health during pregnancy 

Household head 1 if the head of the household is male 

Household size  No. of members in the household in 2002 

Birth year 1 if a child borns in 2001 

Wealth index Household wealth index 

Urban 1 if a child lives in urban areas 

Coastal Andra Pradesh 1 if a child lives in Coastal Andra Pradesh 

Rayalaseema region 1 if a child lives in Rayalaseema region 

Telangana region 1 if a child lives in Telangana region 
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 Table A2: First stage results for endogenous variables 

 
Robust standard errors, clustered at site level, are in parentheses. * significant at 10%; ** significant at 5%; *** significant at 

1%.  Variables included but not reported for different specifications are child’s age (in years), sex of child, dummy variables 

for first born, child’s vaccination, caste, caretaker’s and household characteristics, urban areas,  region of residence and 

household size. Analysis in columns (5)-(8) is confined to rural areas. 

 

 

 

 

(1) (2) (3) (4) (5) (6) (7) (8)

MDMS 2007 MDMS 

2007 x 

Shock

MDMS 

2009

MDMS 

2009 x 

Shock

NREGS 

2007

NREGS 

2007 x 

Shock

NREGS 

2009

NREGS 

2009 x 

Shock

Distance to school -0.980** 0.068 -0.834*** 0.240***

(0.383) (0.064) (0.086) (0.049)

Distance to school x shock -0.219 -1.451** 0.041 -1.396***

(0.537) (0.576) (0.155) (0.196)

Distance to school
2 0.006 -0.001 0.005*** -0.003**

(0.005) (0.001) (0.001) (0.001)

Distance to school
2 

x shock 0.002 0.010 -0.007*** 0.003

(0.007) (0.007) (0.002) (0.002)

Voted in the national elections 2002-06 0.115 -0.021

(0.118) (0.049)

Voted in the national elections 2002-06 x shock 0.148 0.336**

(0.129) (0.135)

Participated in the political campaign 2002-06 0.125* -0.030

(0.060) (0.020)

Participated in the political campaign 2002-06 x shock -0.040 0.166**

(0.057) (0.071)

Voted in the national elections 2006-09 0.137 -0.008

(0.095) (0.025)

Voted in the national elections 2006-09 x shock 0.043 0.237**

(0.053) (0.089)

Participated in the political campaign 2006-09 0.071*** 0.039***

(0.020) (0.004)

Participated in the political campaign 2006-09 x shock 0.067*** 0.091***

(0.022) (0.011)

Constant -0.755** -0.727*** 0.597*** 0.030 -0.050 -0.242 0.873*** 0.144*

(0.295) (0.247) (0.065) (0.049) (0.306) (0.192) (0.105) (0.073)

Observations 1,790 1,790 1,771 1,771 1,349 1,349 1,349 1,349

F -test on instruments 7.62 7.34 38.11 165.8 53.31 2.36 174.27 236.45

p -value (0.000) (0.000) (0.000) (0.000) (0.000) (0.092) (0.000) (0.000)

R-squared 0.227 0.322 0.350 0.538 0.453 0.465 0.165 0.508

Child characteristics Yes Yes Yes Yes Yes Yes Yes Yes

Caretaker's characteristics Yes Yes Yes Yes Yes Yes Yes Yes

Household characteristics Yes Yes Yes Yes Yes Yes Yes Yes

Area and region of residence Yes Yes Yes Yes Yes Yes Yes Yes


