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Fertility Gap and Child Nutrition: 

Evidence from India

Ankita Mishra and Sefa Awaworyi Churchill

1  Introduction

Fertility decisions have long been associated with human capital accumu-
lation, which is a main driver of economic growth (Barro & Becker, 
1989; Becker, Murphy, & Tamura, 1990). Consequently, economic 
development has been accompanied by significant declines in fertility, a 
phenomenon referred to as the demographic transition (Doepke & 
Tertilt, 2018). Beyond studies that examine the role of fertility in eco-
nomic growth (see, e.g., Ashraf, Weil, & Wilde, 2013; Brander & 
Dowrick, 1994; Wang, Yip, & Scotese, 1994), a large body of literature 
examines various aspects of fertility given that fertility is considered an 
important factor in the development process. Along these lines, econo-
mists and demographers have expressed interest in understanding the 
determinants and effects of fertility rates. This interest has led to a large 
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body of literature that examines such factors as education (e.g., Kravdal, 
2002; Rindfuss, Morgan, & Offutt, 1996), urbanization (e.g., Gries & 
Grundmann, 2018; Guo, Wu, Schimmele, & Li, 2012), culture, religion 
and peer effect (e.g., Khan & Raeside, 1997; McQuillan, 2004; Mishra 
& Parasnis, 2017), income (e.g., Herzer, Strulik, & Vollmer, 2012; 
Klawon & Tiefenthaler, 2001) and labor market choices (e.g., 
Hondroyiannis, 2010), among others as determinants of fertility.

Another strand of literature examines the effects fertility on such devel-
opment outcomes as education (e.g., Becker, Cinnirella, & Woessmann, 
2010; Lloyd & Gage-Brandon, 1994), wellbeing (e.g., Cáceres-Delpiano 
& Simonsen, 2012; Kohler, Behrman, & Skytthe, 2005; Schultz, 2005) 
and labor force participation (e.g., Chun & Oh, 2002), among others. 
This chapter contributes to this body of literature by examining the 
impact of fertility gap on child nutrition in India. We examine the rela-
tionship between two important variables that are relevant for develop-
ment and consequential in the development process. Fertility gap is the 
difference between a woman’s preferred number of children and her 
actual number of children. The decisions on how many children to have 
are among the most consequential in developing countries, and, in this 
study, we hypothesize the potential effects of these decisions on child 
nutrition. Child nutrition represents an important development agenda 
and has been identified as a major global priority over the past two 
decades. Child nutrition first formed part of the recently ended millen-
nium development goals (MDGs) and has continued to remain a global 
priority on the post-2015 development agenda. Thus, understanding fac-
tors that influence this development goal is important.

India makes for an important case study to examine the impact of the 
fertility gap on child nutrition for several reasons. First, India introduced a 
national family planning program in the 1950s, making it one of the first 
countries in the world to introduce such a program on a national scale. The 
initiation of this program, coupled with several other fertility- related 
changes across Indian states over the years, has led to persistent demo-
graphic transitions characterized by declining fertility and mortality rates 
(Drèze & Murthi, 2001). Since the 1980s, India’s fertility rate has halved 
with the current rate recorded at 2.3 per woman. This figure of 2.3 repre-
sents a decline of more than 50% in the fertility rate of approximately 5 
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recorded in the late 1970s to early 1980s. This fertility trend has been 
argued to defy prevailing trends of developing countries especially given 
that such low fertility rates are only achieved at higher levels of income and 
economic growth in other parts of the world (UNPF, 2018).

Second, evidence suggests that the fertility gap in India has been per-
sistent. In an analysis based on the National Family Health Survey 
(NFHS), Mishra and Parasnis (2018) show that for the period 2005–2006, 
there is evidence of a fertility gap in India and this gap has remained per-
sistent for over a decade for most women.

Third, the incidence of malnutrition in India is very high. According 
to statistics from the United Nations Children’s Fund (UNICEF), one in 
five children (approximately 20%) of children under the age of five in 
India suffer from acute undernutrition and 48% of them suffer from 
chronic undernutrition. More than 40% of children in India under the 
age of the five are underweight and over 30% of the world’s children who 
suffer from acute undernutrition or are wasted live in India. Similarly, 
India accounts for more than 30% of stunted children in the world.

Using data from the fourth wave of the National Family Health Survey 
(NFHS-4) of India, we measure the fertility gap as a dummy variable tak-
ing the value 1 if a woman exceeds her fertility target and 0 otherwise. 
The outcome variable, child nutrition, also takes the form of binary vari-
able taking the value 1 if a woman has at least one child who is stunted/
wasted/anemic and 0 otherwise. By focusing on these three measures, 
and particularly on stunted and wasted children, our study captures 
chronic and acute cases of malnutrition, respectively. Our results suggest 
that the odds of having malnourished children who are stunted, wasted 
or anemic are higher for women who exceed their fertility target com-
pared to those who have achieved or underachieved it. These results are 
consistent with the literature that has emphasized the importance of 
lower fertility rate on development outcomes, and thus lends support to 
the need for policies that promote lower fertility rates.

While our empirical evidence is for India, similar fertility trends across 
developing countries suggest that our findings have relevance for other 
developing countries as well. Across both developed and developing 
countries, children have been used as instruments to secure support of 
parents in old age. This phenomenon, referred to in the literature as the 
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old-age security hypothesis (Caldwell, 1976; Neher, 1971), proposes that 
an important reason behind fertility decision or parents’ choice of having 
many children is the transfer from children to parents. Since Neher 
(1971) and Caldwell (1976), several authors have theoretically and 
empirically explored and validated the old-age security hypothesis and its 
role in shaping fertility decisions (Bental, 1989; Nugent, 1985; Zhang & 
Nishimura, 1993). Despite the benefits of fertility as proposed by the 
old-age security hypothesis, it is important to also bring into purview the 
potential negative effects on outcomes such as child nutrition. Fertility 
thus may generate costs or benefits for society, and this may either be 
captured through direct impacts within a family or significant externality 
that influence the welfare of society in general (Schultz, 2005). Our find-
ings thus prompt policymakers on the need to take a more holistic per-
spective on the effects of fertility when devising policy.

2  Related Literature

Very limited literature exists on the fertility gap, especially on developing 
countries because of data availability issues. Several studies, however, 
examine lifetime fertility intentions, completed fertility and the esti-
mated gap between them using European and North American data. 
Studies on the United Kingdom (e.g., Berrington & Pattaro, 2014; 
Smallwood & Jefferies, 2003), the United States (e.g., Freedman, 
Freedman, & Thornton, 1980; Morgan & Rackin, 2010) and Norway 
(e.g., Noack & Østby, 2002) have found evidence suggesting that couples 
tend to have fewer children than planned with a persisting gap.

In the United Kingdom, Smallwood and Jefferies (2003) show a gap of 
0.2–0.3 birth per woman for birth intentions between ages 21 and 23 
and actual birth, for birth cohorts 1957 to 1959. In the United States, an 
earlier study by Freedman et al. (1980) showed that the gap was one child 
per woman for women who were first interviewed in early adulthood in 
1962, while Morgan and Rackin (2010), on the other hand, show that 
the gap between birth intentions at the age of 24 and actual birth was 
0.25 per woman for birth cohorts 1957–1964. In Norway, Noack and 
Østby (2002) demonstrated a fertility gap of 0.3 identifying that women 

 A. Mishra and S. Awaworyi Churchill



81

aged between 20 and 24 (birth cohorts 1953–1957) intended to have an 
average of 2.4 children, but ended up with an average of 2.1 actual births 
by their 40s.

In a more recent study, Beaujouan and Berghammer (2019) examine 
the aggregate fertility gap between intended and actual fertility in 19 
European countries and the United States. They focus on women aged 
between 20 and 24 who were born in the early 1970s. They find that the 
fertility gap is widest in German-speaking countries and Southern 
European countries, but smallest in Central and Eastern European coun-
tries. Further analysis which takes into account educational level suggests 
that in most countries, the fertility gap is largest among highly educated 
women. This finding is consistent with previous studies that examine 
how fertility intentions and their realization differ by education attain-
ment. This body of literature suggest that the fertility gap widens with 
education (Berrington & Pattaro, 2014), and compared to their less edu-
cated counterparts, highly educated women tend to reach smaller com-
pleted family sizes. This pattern is more apparent in Central and Eastern 
European countries and states such as Austria, Germany, Spain and Italy, 
where families receive little institutional support to take for their citizens 
(Beaujouan & Berghammer, 2019; Neyer & Hoem, 2008).

The only study on fertility gap that focuses on a developing country, of 
which we are aware, is Mishra and Parasnis (2018). They examine the 
fertility gap distribution in India and factors that could explain trends in 
this gap. Their results suggest that the preference for sons as influenced by 
Indian culture plays an important role in influencing the actual number 
of family, and by extension contributes to the trends in fertility gap.

This chapter contributes to the discourse on fertility gap in India but 
deviates from Mishra and Parasnis (2018) in that we do not seek to 
understand factors influencing the fertility gap in India, but we examine 
the role of fertility gap in shaping development outcomes, specifically 
child nutrition. In this regard, we contribute to the rather limited litera-
ture on the impact of fertility gap, and more narrowly the literature on 
the interplay between fertility, fertility choices and child nutrition (e.g., 
Blau, 1984, 1986; Horton, 1986).
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3  Data and Estimation Strategy

 Data and Variables

We use data from the National Family Health Survey (NFHS) conducted 
by the International Institute for Population Sciences (IIPS) under the 
Ministry of Health and Family Welfare (MOHFW), Government of 
India. This large-scale, multi-round survey is conducted in a representa-
tive sample of households throughout India. We employ the latest round: 
NFHS 4, conducted in 2015–2016. While the survey covers all 29 states 
of India, we include 17 states in this present analysis.1 The survey pro-
vides detailed information on fertility for women aged 15–49. We restrict 
our sample to those women who have at least one child below the age of 
5 years as information on nutritional parameters of children used in this 
study is only available for children below 5 years of age. Using this 
restricted sample and removing other outliers, we are left with a working 
sample of 138,009 women nationally, out of which 29,972 (21.7%) 
reported negative fertility gap (exceeding the desired number of children) 
and the remaining 108,037 (78.3%) reported ‘no to positive fertility gap’ 
(achieving or underachieving the desired number of children).

Our outcome variable captures the nutritional status of children who 
are in the age group of 0 to 5 years. The nutritional status is measured by 
one long term (i.e., stunted or not) and two short term (wasted or not, 
and anemic or not) health parameters. A child is considered ‘stunted’ if 
his/her ‘height for age’ z-score is below 2 standard deviations from the 
reference median as prescribed by World Health Organization (WHO 
hereafter); ‘wasted’ if his/her ‘weight for age’ z-score is below 2 standard 
deviations from the reference median as prescribed by WHO; and ‘ane-
mic’ if a child suffers from ‘severe’ to ‘moderate’ anemia. Information on 
these variables is directly available in NFHS-4.

1 The 17 major states included in our analysis account for roughly 90% of India’s population and 
make up around 87% of India’s GDP. The remaining 11 states, not included in the analysis, were 
small with missing or unreliable data points. The states not included are Chhattisgarh, Jharkhand, 
Uttrakhand, Goa, Mizoram, Sikkim, Arunachal Pradesh, Meghalaya Jammu, Kashmir and 
Nagaland.
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The main explanatory variable is fertility gap, defined as the difference 
between a woman’s ideal number of children and her actual number of 
children. A woman is said to have a (1) negative fertility gap if she exceeds 
her ideal family size, (2) positive, if she does not achieve her desired num-
ber of children and (3) zero fertility gap if the actual number of children 
is equal to her stated ideal. We work with the underlying hypothesis that 
women who have more children than desired may face greater constraints 
on their time as well as material and health resources, thus, resulting in 
poorer health outcomes for the children. To test this hypothesis, our mea-
sure of fertility gap takes the form of a dummy variable that takes the 
value 0 for women with no (i.e., achieved the ideal number of children) 
or positive fertility gap (i.e., has fewer children than ideal), and 1 for 
women with negative fertility gap (i.e., have more children than desired).

We control for potential factors that are likely to influence child nutri-
tion outcomes. These control variables include mother’s age and years of 
education, religion (i.e., dummy variable equals to one if respondent is 
Hindu and zero if otherwise), economic status, location (rural vs. urban), 
and health status (i.e., Body Mass Index (BMI) and anemic status).

 Empirical Strategy

We estimate an empirical equation of the form:

Y F X ei i i i i i= + + +α γ β

Here, outcome variable Yi( )  is a binary variable, which takes the value 
0 if a woman has no stunted/wasted/anemic children below the age of 5 
years and 1 if woman has at least one child who is stunted/wasted/anae-
mic. Fi  is the main explanatory variable, representing the fertility gap 
outcome for woman i  as explained above. Xi  is a set of control variables 
capturing individual characteristics. We also control for geographical (or 
regional) fixed effects. ei  is an error term.

Given that our outcome variable is binary in nature, we use logistic 
regression to estimate the equation above.
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4  Empirical Results

 Summary Statistics

Table 5.1 reports the mean values for the control variables by fertility gap 
status. These summary statistics reveal that there are significant differ-
ences in mothers’ characteristics between the two sub-groups. Compared 
to women with negative fertility gaps, women with positive or no fertility 
gap are approximately 4 years younger, and have, on average, 3 more 
years of education. We also observe some significant economic and loca-
tional differences between the two sub-groups of women. We find that 
more women with negative fertility gaps belong to poorer economic sta-
tus and reside in rural areas. On the health front, women with positive to 
no fertility gap are marginally healthier using the BMI and anemic status 
as indicators of health.

Table 5.2 presents an overview of the share of women associated with 
various nutritional statuses for children. We find that women with a neg-
ative fertility gap have a higher number of children alive compared to 

Table 5.1 Mother’s characteristics by fertility gap (mean values)

Variables
Entire 
sample

Having more 
children than 
desired (negative 
fertility gap)

Having equal or 
fewer children than 
desired (positive 
fertility gap) Difference

Mother’s age (years) 27.00 30.71 25.97 −4.733∗∗∗
Mother’s education 

(years)
6.429 4.121 7.071 3.019∗∗∗

Hindu (0/1: 1 if 
‘Hindu’)

0.807 0.791 0.811 0.012∗∗

Economic Status 
(0/1: 1 if ‘not poor’)

0.528 0.414 0.560 0.169∗∗∗

Rural (0/1: 1 if ‘rural’) 0.751 0.781 0.742 −0.037∗∗∗
Mother’s health
Mother’s BMI (0/1: 1 

if BMI ‘not healthy’)
0.288 0.292 0.287 −0.015∗∗∗

Mother’s anemic 
status (0/1: 1 if 
‘anemic’)

0.150 0.156 0.148 −0.014∗∗∗

Observations 138,009 29,972 108,037

 A. Mishra and S. Awaworyi Churchill



85

Table 5.2 Child’s nutritional status by fertility gap

Number 
of 
children

% of women

Number of 
children 
alive

Children 
below 5 
years

Stunted 
children

Wasted 
children

Anemic 
children

No/
Pos. 
gap

Neg. 
gap

No/
Pos. 
gap

Neg. 
gap

No/Pos. 
fertility 
gap

Neg. 
gap

No/
Pos. 
gap

Neg. 
gap

No/
Pos. 
gap

Neg. 
gap

0 0 0 0 0 20.88 14.65 23.44 18.27 68.68 62.77
1 43.07 3.06 72.97 58.8 61.57 56.72 60.66 55.7 28.17 31.09
2 42.03 9.08 25.55 33.18 16.71 24.25 15.19 22.26 3.09 5.75
3 10.75 39.18 1.45 7.72 0.83 4.26 0.7 3.68 0.06 0.39
4 & more 4.14 48.68 0.03 0.28 0.01 0.12 0.01 0.08 0 0

those with no or positive fertility gap. More than 87% of the women in 
the sample with negative fertility gap have three or more children, while 
for the women with no or positive fertility gap, this proportion is only 
about 15%. We also observe that women with no or positive fertility gap 
are younger, and thus a relatively large proportion (approximately 98%) 
of them have one or two children below the age of 5 years. Similarly, 
majority of the women without stunted or anemic children are those 
with no or positive fertility gap.

This preliminary data investigation points to some notable differences 
in child health status between the women who are exceeding their desired 
fertility compared to the women achieving/underachieving it. In the next 
section, we will present the results from formal empirical investigation of 
this relationship.

 Multi-variate Regression Results

Table 5.3 reports logistic regression results (coefficients/odds ratios) for 
the relationship between child nutritional status and mother’s outcome 
for fertility gap.

The results suggest that the odds of having stunted children are 1.3 
times higher for women with a negative fertility gap over women with a 
no to positive fertility gap with an estimated coefficient of 0.255. This 
indicates that women with more than desired children are more likely to 
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have children with poor long-term health outcomes. Likewise, looking at 
the short-term health parameters, children from the women ‘overshoot-
ing’ their desired fertility are more likely to be ‘wasted’ and ‘anemic’. The 
corresponding odds are approximately 1.2 times higher for women with 
a negative fertility gap compared to those with a no to positive fertility 
gap. Here, the estimated coefficients, which are positive and statistically 
significant at the 1% significance level, are 0.198 for ‘wasted children’ 
and 0.189 for ‘anemic’ children.

Coefficients on control variables suggest that mother’s education and 
economic status are important and relevant factors for improving the 
odds of poor health outcomes for children both in the short term and in 
the longer term. These results, therefore, support conclusions from exist-
ing studies which suggest that an increase in mother’s years of education 
lowers the odds of having stunted/wasted/anemic children (see, e.g., 
Smith & Haddad, 2015). Likewise, the women from relatively affluent 
sections of the society have lower odds of having stunted/wasted/anemic 
children compared to the women who belong to the poorer strata.

Other findings suggest that age of a mother affects the nutritional out-
comes for children only in the short term but not in the long term. 
Specifically, the coefficient of age is statistically insignificant in the model 
examining stunted growth but an increase in age of the mother, margin-
ally lowers the odds of having ‘wasted’ and ‘anemic’ children. This finding 
is consistent with the literature which has shown that childbirth at rela-
tively younger ages is associated with poorer nutritional outcomes for 
children (see, e.g., Martorell & Young, 2012).2

The odds of stunting and wasting in children are 1.8 times higher for 
women residing in rural areas compared to those residing in urban areas. 
This may be explained by the lack of quality and sufficient diets as well as 
good sanitation often associated with individuals living in poor rural 
areas, which have been found to contribute to stunted and wasted growth 

2 These results must be contextualized in an Indian setting where most of the women start their 
fertility rather early in life. The median age of first marriage is still very low in India. As per NFHS 
4 survey report, the median age at first marriage is 19 years among women aged 20–49 and 40% 
of women aged 20–49 marry before the legal minimum age for marriage of 18 years (Indian 
National Family Health Survey NFHS 4, 2015–16, Chapter 6, page number 157).

5 Fertility Gap and Child Nutrition: Evidence from India 
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(Smith & Haddad, 2015; Martorell & Young, 2012). However, location 
does not seem to affect the odds of anemia in children.

In addition to the various control variables discussed above, mother’s 
health has also been hypothesized to influence children nutritional out-
comes. The existing literature shows that undernutrition and vitamin 
deficiencies in mothers can lead to fetal growth restriction and sub-opti-
mal breast feeding, which consequently contributes to stunting and wast-
ing in children (Black et al., 2013). We take into account these findings, 
and thus extend our model to include indicators that capture the health 
of mothers. We adopt two indicators to capture mother’s health: BMI 
and anemic status of mothers. BMI associated with poor health of a 
mother is defined by the range <18.5  kg/meter2 or > 30  kg/meter2. 
Anemic status of a mother is measured by hemoglobin levels and levels 
below 10 grams/deciliter (g/dl) are taken as poor health parameters. In 
the sample used, approximately 29% of women are considered unhealthy 
per the BMI standard and 15% are considered anemic.

Table 5.4 presents the results in which we include mother’s health sta-
tus as additional covariates. We find that the inclusion of information on 
mother’s health only slightly improved the overall explanatory power of 
the model and does not alter the effect of the fertility gap on the nutri-
tional status of children. We do find that mothers’ anemic status posi-
tively influences the odds of a child having poor nutritional outcomes, 
with the strongest association observed in the case of children being ane-
mic. Mother’s BMI status does not significantly affect the odds of being 
stunted but influences the odds of being wasted and anemic. Given that 
being wasted and anemic are associated with short-term health factors, 
this finding suggests that BMI of a mother tends to affect the nutritional 
status of children only in the short term but not over the longer term.

We also investigate the effect of the interaction between a mother’s 
health condition and fertility gap on her child’s nutritional outcomes. 
Specifically, we attempt to understand if mothers with poor health and 
negative fertility gap are likely to have children with poorer nutritional 
status. We achieve this by including two interaction terms between (1) 
mother’s BMI and fertility gap and (2) mother’s anemic status and fertil-
ity gap. These interaction terms are statistically insignificant.
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5  Conclusion

This chapter examines the effects of the fertility gap on child nutrition in 
India. Child nutrition is one of the key indicators of development and one 
of the most important millennium and sustainable development goal. The 
importance of child nutrition is reflected in the fact that it is not just an 
independent development outcome, but it is instrumental in achieving 
the goals of poverty, poor health and inadequate social conditions. 
Specifically, good nutrition plays an important role in achieving the devel-
opment goals of health, education and economic growth because of the 
importance of human capital in the development process. Child nutrition 
is crucial for the human capital components of economic development 
and good health. Good nutrition enables children benefit from education, 
it reduces mortality among children and mothers, and, more importantly, 
it contributes to the development of resilient communities. Accordingly, 
malnourishment can be linked with poor development and productivity.

Using a nationally representative data from India, we examine the 
association between fertility gaps and child nutrition with a specific focus 
on stunted growth, wasted growth and anemia. Fertility gap, defined as 
the difference between a woman’s ideal number of children and her actual 
number of children, is measured using a dummy variable. The dummy 
variable that takes the value 0 for women with no (i.e., achieved the ideal 
number of children) or positive fertility gap (i.e., has fewer children than 
ideal), and the value 1 for women with negative fertility gap (i.e., have 
more children than desired). Our results show that the odds of having 
malnourished children that are stunted, wasted or anemic are higher for 
women who exceed their fertility target compared to those who have 
achieved or underachieved it.

The findings from this research emphasize the importance of policies 
that promote low fertility. In the Indian context, where fertility period 
begins relatively early in life for most women, making it more likely for 
them to exceed their fertility targets, it is important to promote the 
awareness of family planning programs and contraception methods. This 
will ensure that the early onset of fertility cycle observed in India does not 
lead to more children than desired. Policies promoting the education of 
women are also important given the finding that education is associated 
with better fertility decisions.

 A. Mishra and S. Awaworyi Churchill
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