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Abstract

This study examines the relationship between women’s prospective fertility intentions and

child health, measured via access to healthcare facilities for children and postpartum mater-

nal behaviors that are indicative of future child health. We analyze two waves of nationally

representative data (2005 and 2012) from the India Human Development Survey (IHDS).

The analytic sample includes 3,442 non-pregnant, currently married women aged 18–40 in

2005 who participated in both rounds of the IHDS, and had at least one birth between 2005

and 2012. We investigate the influence of women’s prospective fertility intentions on access

to benefits from the Integrated Child Development Services (ICDS), indicators of breast-

feeding as recommended by the World Health Organization, and official documentation of

births via birth certificates or registration. We find that 58 percent of births among women in

the sample were labeled as unwanted. We use an adaptation of propensity score matching

—the inverse-probability-weighted regression adjustment (IPWRA) estimator—and show

that, after accounting for maternal and household characteristics that are known to be asso-

ciated with maternal and child health, children who resulted from unwanted births were less

likely to obtain any benefits or immunizations from the ICDS, to be breastfed within one hour

of birth, and to have an official birth certificate. Results from this study have direct policy sig-

nificance given the evidence that women’s fertility intentions can have negative implications

for child health and wellbeing in the short and longer term.

Introduction

Fertility intentions have emerged as an important determinant of maternal and child health in

recent literature [1–6]. Unintended births may negatively influence women and their families

by imposing financial, social, emotional, and physical costs [2, 7]. Moreover, birth intended-

ness is associated with maternal postpartum behaviors that are known to influence child

health, such as breastfeeding. This relationship holds across regions. For example, studies from

the United States have found that children resulting from unwanted births were less likely
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than those identified as wanted to be breastfed [8–13]. Additionally, studies from low-income

countries in South America and West Africa have shown that compared to women who

reported their births were wanted, women with unwanted births had lower likelihoods of

breastfeeding and continuing to breastfeed [14–17]. Fertility intentions are also associated

with several distinct indicators of child health across contexts, including higher rates of child-

hood illness [18], low birthweight [9, 19], stunting [20–22], and infant mortality [21, 23, 24].

India is an opportune setting for this study because of its high rates of unintended preg-

nancy and birth, and pervasiveness of poor child health. Although India was the first country

to start the National Programme for Family Planning in 1952 and has continued to expand

outreach and accessibility of contraceptives over the decades, considerable gaps in coverage

and use remain. Only half of married women use modern contraceptives and over one in ten

women (13 percent) have an unmet need for contraception [25]. The total fertility rate in

India fell to around 2.2 children per woman in 2016 [26], yet estimates suggest that roughly

half of pregnancies are unintended [27]. Several factors contribute to the high rate of unin-

tendedness in India, including differences in access to contraceptives across regions, fear of

side effects of modern contraception, contraceptive discontinuation, and method failure [28–

31]. In terms of child health, India has the highest number of children who are stunted (about

46.6 million), accounting for 31 percent of the world’s burden for stunting [32]. In 2018, India

also had the highest number of annual deaths to children under age 5 (around 882,000) [33].

Despite these trends, only a handful of studies in India have analyzed the relationship

between fertility intentions and child health. Studies that have examined these relationships

have shown that unintendedness is associated with several detrimental outcomes including

lower rates of child vaccination [34–36] and maternal breastfeeding [37], and higher risks of

child mortality [34, 35], child illness [38], preterm birth, low birthweight [37], and stunting

[34, 39].

Although collectively these studies highlight the potential child health consequences of

unintended births, there are several data and methodological limitations. First, most studies

examining the relationship between fertility intentions and child health in India focus on one

or only a few (often rural) States, which limits generalizability [see for exception 36]. Second, a

majority of studies use retrospective data to measure fertility intentions [see for exception 6,

36] and research has shown that these measures may be biased, especially in underestimating

unwanted births [40].

The current study builds on past research on fertility intentions and child health in India

while addressing several limitations of past work. First, we analyze the first nationally repre-

sentative dataset from India, which allows for a more complete and generalizable view of the

association between women’s fertility intentions and their child’s health outcomes. Second, we

use longitudinal data with prospective measures of fertility intentions, which allows us to miti-

gate the potential bias in the retrospective measures of intentions that are typically relied upon.

The longitudinal data also allow us to assess how fertility intentions influence child health over

time. Third, we employ a propensity score weighting approach that acts as a robustness check

to help determine whether significant differences in child health are due to differential mater-

nal or household traits or to differences in women’s fertility intentions [see 6].

This is one of the first studies in the Indian context to focus on the associations between

birth intendedness and dimensions of healthcare access and postpartum behavior after

accounting for women’s socio-economic characteristics. The dimensions of healthcare access

and postpartum behavior studied include access to benefits from the Integrated Child Devel-

opment Services (ICDS), timely initiation of breastfeeding, and birth registration. Each of

these indicators has direct policy significance and could positively impact various dimensions

of child health. For example, research has shown that the ICDS significantly decreases long-
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term child malnutrition in India [41]. Second, a multipronged strategy by the national and

state governments to support breastfeeding—which is seen as a feasible and cost-effective

means to improve child health and development [42]—increased early initiation of breastfeed-

ing from 25 percent to 45 percent between 2006 and 2014 [33]. Finally, registering births and

obtaining birth certificates maximizes good health and wellbeing by enabling people to access

health facilities and benefits [43].

Materials and methods

Data and sample

We use data from two rounds of the India Human Development Survey (IHDS), which is the

first nationally representative panel dataset collected in India. IHDS I conducted interviews

with individuals from 41,554 households across 34 States and Union Territories in India, cov-

ering 1,503 villages and 971 urban areas [44]. In the IHDS II follow-up in 2012, 83 percent of

households were re-interviewed. Questions on fertility intentions, the last birth, and child

health were asked to one ever-married woman in each household in 2005. For the present

study we use data from the 25,479 ever married women who took part in both rounds of the

IHDS. We limited this pool of respondents to a sub-sample of 18,737 women who in the year

2005 were aged 18–40, non-pregnant, and currently married. Out of this group of women,

around 9.5 percent had missing or invalid responses on the fertility intentions question and

were thus dropped from the analyses. Because our key independent variable measures differ-

ences between those who had wanted and unwanted births, we included only those women

who had at least one birth between 2005 and 2012 [see also 6]. Around 78 percent of women in

the sub-sample were dropped because they did not have a child between 2005 and 2012. Our

final sample is thus limited to 3,442 non-pregnant, currently married women aged 18–40 in

2005 who participated in both rounds of the IHDS, had at least one birth between 2005 and

2012, and had non-missing data on fertility intentions (in 2005) and other independent and

control variables.

Variables

Dependent variables. In the present paper we examine the relationship between women’s

fertility intentions and several dependent variables that are associated with child health.

a) Benefits received from Integrated Child Development Services (ICDS): Early childhood

development is key to health and wellbeing in later life [45] and therefore is an essential ele-

ment of the U.N. Sustainable Development Goals, particularly goal 3 (ensure healthy lives and

promote well-being for all at all ages). The ICDS were developed in 1975 to foster early child-

hood care and development in India. Some key services provided by the ICDS include immu-

nization, nutrition and health education, health check-ups, preschool and non-formal

education, supplementary nutrition, and referral services. The ICDS are provided through a

large network known as “Anganwadi centers”. A large proportion of the immunizations that

occur in rural India happen through Anganwadi centers [46, 47]. However, program design

and implementation have been challenging and uneven [48–52]. For example, research has

shown that the poorer Northern Indian States that have higher incidences of child malnutri-

tion also have the lowest program coverage and budgetary allocations from the central govern-

ment [51].

This is the first study to date to examine the associations between fertility intentions and

benefits received from Anganwadi centers. Two items measure service receipt: i) Women were

asked: “When you were pregnant and lactating with [NAME of the child], did you receive ben-

efits from the Anganwadi center?” The question has four responses: 0 = no, 1 = while lactating,
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2 = while pregnant, 3 = both. We construct a dichotomous variable that is coded 1 if the

woman received any benefits from ICDS (either while pregnant, while lactating, or both), and

0 if the woman received no benefits. ii) Women were asked if the child received any immuni-

zations from the Anganwadi center. The response is a binary variable coded 0 if the child did

not receive any immunizations from ICDS and 1 if the child did receive immunizations from

ICDS.

b) Breastfeeding as recommended by the WHO and UNICEF: According to the WHO—

and supported by a plethora of extant research [53–55]—breastfeeding is one of the most use-

ful means to guarantee child health and survival. Though many studies in the United States

and Europe find a consistent relationship between fertility intentions and breastfeeding [2, 8,

9], one U.S. study did not find a significant relationship overall [56], and another did not find

a significantly lower likelihood of breastfeeding for mistimed births [12]. Additionally, some

studies have found bivariate associations between fertility intentions and breastfeeding initia-

tion and duration, though the associations decrease significantly after including other covari-

ates in the analyses [10, 57]. In the Indian context, only a couple of studies to date have

examined the relationship between fertility intentions and breastfeeding, with mixed results.

Whereas the first study was limited to the State of Andhra Pradesh and did not find a signifi-

cant relationship [37], the second study used nationally representative data and found a signifi-

cant relationship between birth intendedness and exclusive breastfeeding [36].

In the present study we advance past work on fertility intentions and breastfeeding in India

by basing our measures of breastfeeding on the WHO and UNICEF recommendations. We

constructed two dichotomous (Y/N) variables that assess whether: i) women initiated breast-

feeding within the first hour of birth; and ii) women maintained exclusive breastfeeding for six

months.

c) Documenting births: Wealth and regional (rural/urban) inequalities in obtaining birth

certificates are prevalent in most low- and middle-income countries. Poor civil registration

and vital statistics systems in South Asia and Africa in particular could lead to the systematic

exclusion of children belonging to lower socio-economic statuses and rural regions from

obtaining the benefits of having a birth certificate, and also prevent them from being counted

in national health data [58, 59]. In India, no studies to date have examined the relationship

between fertility intentions and birth registration. Though it has not been characterized as a

key indicator of child health in past research, birth registration could be an important channel

through which policies targeting children’s health and education may operate. In the present

study we examine two dichotomous (Y/N) variables: i) whether a card was made to register

the pregnancy; and ii) whether the child has an official birth certificate.

Independent variables. Our main independent variable measures women’s prospective

fertility intentions. We evaluate if a woman’s most recent birth was wanted or unwanted by

comparing the number of children a woman wanted in 2005 to the total number of children

that were born between 2005 and 2012. If the total number of additional children a woman

wanted in 2005 was greater than or equal to the number of children born between 2005 and

2012 (including those who died within this period), then the most recent birth was labeled as

wanted [see also 6, 60]. In contrast, if the number of additional children a woman desired in

2005 was less than the number of children born between 2005 and 2012, then the last birth was

labeled as unwanted. The variable measuring unwanted birth is a dichotomous variable coded

1 if the last birth was unwanted and 0 if the last birth was wanted.

We also control for several maternal and household characteristics in 2005 that have been

shown to be important in past research on maternal and child health [see 6]. We include a con-

tinuous variable for women’s age (18–40) because an age-squared term was not significant.

Additionally, we include variables for a woman’s number of living children in 2005; her
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education level (illiterate (completed no standard years of schooling), pre-primary (completed

1–4 years), primary complete (5–9), secondary complete (10–11), higher-secondary complete

(12 years and some college), and college degree or higher); and a woman’s household asset

quintile (five dummy variables ranging from poorest to richest quintiles).

Maternal and child health in India are also related to several other local factors. We measure

women’s caste via four dichotomous variables indicating membership in a Forward Caste

(FC), Scheduled Caste (SC), Scheduled Tribe (ST), and Other Backward Class (OBC) group.

We also control for religion using three dichotomous variables: Hindu, Muslim, or other reli-

gion. We include an indicator of whether a woman lives in an “Empowered Action Group

(EAG)” state because these states are the focus of various government health and family plan-

ning programs due to their lower education, lower status of women, less adequate administra-

tion, and higher prevalence of traditional norms and beliefs than other states. Finally, we

control for whether a woman lives in an urban (1) vs. a rural (0) area.

Analyses

Recent studies on fertility intentions and maternal and child health in the United States and

India have used fixed effects models [10, 34, 61, 62] and propensity score matching [6, 9, 37] to

correct for selection bias. Propensity score analyses are less sensitive to model specification

errors compared to regression models [9, 63–67]. Therefore, in the present study we use an

adaptation of propensity score matching (PSM)—the inverse-probability-weighted regression

adjustment (IPWRA) estimator. This adjustment is useful for disentangling the impact of a

woman’s fertility intentions on a child’s health outcomes from the impact of other maternal

characteristics. While PSM approaches could be sensitive to bias when the treatment or the

outcome model is impacted by confounding unobservable variables [68–71], IPWRA estima-

tors are doubly robust. This means that if either one of the treatment or outcome models is

specified correctly, the effects of unwanted births on child health outcomes can be consistently

estimated. IPWRA estimators model both treatment and outcome models to take into account

non-random assignment of the treatment [68, 72, 73]. Weighted regression coefficients are

used to calculate the averages of the treatment level predicted outcomes for child health related

outcomes where the weights are the inverse probabilities of treatment [73]. To model the out-

comes that would relate to future child health, we use logistic regression for the binary out-

come variables (received any benefits from ICDS, received any immunizations from ICDS,

breastfeeding within an hour of birth, exclusive breastfeeding for 6 months, whether the child

has a birth registration card, and whether the child has a birth certificate). We also account for

a mother’s age, number of children in 2005, caste, religion, education level, and the region and

area of residence. We use logistic regression to predict the unwantedness of a birth as a func-

tion of a similar set of socio-demographic characteristics. All data are analyzed using Stata 15

[74]. We use an alpha of 0.05 to determine statistical significance.

Results

Table 1 shows summary statistics for the dependent and independent variables. The descrip-

tive results show that 58 percent of births in the sample were labeled as unwanted. Table 1 also

shows that around half of the mothers in the sample reported receiving any benefits from

ICDS, and around 45 percent of children received any immunizations from ICDS. Half of the

mothers in the sample breastfed their babies within the first hour of birth. Less than 34 percent

of mothers met the WHO recommendation to exclusively breastfeed their child for 6 months.

Finally, 76 percent of mothers obtained a registration card when they were pregnant with the

child, whereas half obtained a birth certificate for their child. Turning to the independent
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variables, the largest proportions of mothers in the sample were illiterate, Hindu, belonged to

Other Backward Classes, and resided in rural areas.

The top panel in Table 2 shows the bivariate relationship between fertility intentions and

the dependent variables measuring child health outcomes with unadjusted data (i.e., predicted

probabilities from bivariate logistic regressions). Bivariate results show that children resulting

from unwanted births were significantly less likely to have received any benefits or immuniza-

tions from ICDS, and to have been breastfed within one hour of birth. There was no significant

difference between children from wanted and unwanted births in terms of being exclusively

breastfed for 6 months. Finally, mothers were significantly less likely to obtain registration

Table 1. Weighted descriptive statistics of women aged 18–40 between 2005 and 2012 (n = 3442).

Proportion

Dependent Variables�

Received any benefit from Anganwadi Centers/ICDS 0.511

Received any immunization from Anganwadi Centers/ICDS 0.445

Breastfeeding within one hour of birth 0.501

Exclusive breastfeeding for 6 months 0.338

Registration card obtained 0.764

Birth Certificate obtained 0.501

Independent Variables Proportion/Mean(SD)

Unwanted Birth 0.58

Age of Mother 24.579(4.83)

Number of Children 1.766(1.258)

Mother’s Education

Illiterate 0.478

Pre-primary 0.065

Primary Complete 0.287

Secondary Complete 0.084

Higher Secondary Complete 0.051

College or More 0.034

Household Asset Quintile

Poorest 0.229

Second Qunitile 0.217

Third Quintile 0.247

Fourth Quintile 0.169

Richest 0.138

Religion

Hindu 0.799

Muslim 0.155

Other Religion 0.046

Caste Group

Forward Castes 0.234

Scheduled Caste (SC) 0.247

Scheduled Tribes (ST) 0.075

Other Backward Classes (OBC) 0.444

Urban 0.199

Empowered Action Group (EAG) State 0.587

� Missing values on key dependent variables are recoded as 0.

https://doi.org/10.1371/journal.pone.0259311.t001
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cards and birth certificates for children resulting from births that were unwanted compared to

births that were wanted.

The bottom panel of Table 2 shows the predicted probabilities after IPWRA. These are the

predicted probabilities that we would find if women with wanted and unwanted births had

similar distributions of socio-demographic traits. After weighting, the significant relationships

are somewhat attenuated, however, compared to children resulting from wanted births, those

from unwanted births were still significantly less likely to receive any benefits or immuniza-

tions from ICDS, be breastfed within one hour of birth, and have a birth certificate.

Discussion

Research on child health across a variety of settings has identified the intendedness of the birth

to be an important determinant [1, 2, 4, 12, 18–24, 34–39]. In this study we investigated the

relationship between women’s prospective fertility intentions and child health in India. Our

results show that fertility intentions have a significant influence on child health, even after

accounting for women’s socio-demographic traits that are likely to be associated with both fer-

tility intentions and child health. Specifically, after employing a propensity score matching

approach—the IPWRA estimator—we found that children that resulted from unwanted births

in India were significantly less likely to receive any benefits or immunizations from ICDS, to

be breastfed within one hour of birth, and to have an official birth certificate. Using IPWRA

allows us to account for selection bias that occurs due to maternal socio-demographic traits

being linked to both women’s fertility intentions and child health outcomes.

Our study builds on past work on fertility intentions and child health in several ways. First,

the data we analyse come from the IHDS—the first nationally representative survey from

India—which enhances the generalizability of our results. Additionally, our prospective

Table 2. Analyses of key indicators of child health for wanted and unwanted births to women aged 18–40 between 2005 and 2012.

Wanted Birth (n = 1,404) Unwanted Birth (n = 2,038)

Variables Unadjusted Predicted Probabilities (95% CI)

(Robust SE)

Unadjusted Predicted Probabilities (95% CI)

(Robust SE)

P-value

Any benefit from Anganwadi Centers/ICDS 0.570 (CI: 0.530–0.610) (0.020) 0.469 (0.434–0.504) (0.018) p<0.001

Any immunization from Anganwadi Centers/

ICDS

0.506 (0.465–0.548) (0.021) 0.400 (0.365–0.435) (0.018) p<0.001

Breastfeeding by one hour of birth 0.570 (0.528–0.611) (0.021) 0.452 (0.416–0.487) (0.018) p<0.001

Exclusive breastfeeding 6 months 0.347 (0.309–0.385) (0.020) 0.331 (0.297–0.364) (0.017) p = 0.517

Registration card obtained 0.827 (0.799–0.855) (0.014) 0.719 (0.688–0.750) (0.015) p<0.001

Birth certificate obtained 0.622 (0.581–0.663) (0.021) 0.413 (0.378–0.448) (0.018) p<0.001

Variables IPWRA Adjusted Predicted Probabilities (95% CI) IPWRA Adjusted Predicted Probabilities (95% CI) P-value

(Robust SE) (Robust SE)

Any benefit from Anganwadi Centers/ICDS 0.567 (0.521–0.613) (0.023) 0.478 (0.442–0.514) (0.019) p = 0.003

Any immunization from Anganwadi Centers/

ICDS

0.499 (0.453–0.545) (0.023) 0.401 (0.365–0.436) (0.018) p = 0.001

Breastfeeding by one hour of birth 0.550 (0.501–0.599) (0.025) 0.466 (0.430–0.501) (0.018) p = 0.006

Exclusive breastfeeding 6 months 0.328 (0.289–0.367) (0.020 0.325 (0.290–0.361) (0.018) p = 0.919

Registration card obtained 0.776 (0.737–0.815) (0.020) 0.753 (0.724–0.782) (0.015) p = 0.333

Birth certificate obtained 0.541 (0.498–0.583) (0.022) 0.470 (0.434–0.507) (0.019) p = 0.010

In both panels we use sample weights to obtain unbiased estimates based on the population of all births at the national level. In addition, in the bottom panel, the

IPWRA adjusted model accounts for the mother’s age in 2005, number of children alive in 2005, mother’s education, household wealth quintile, caste group, religious

group, type of State of residence, and area of residence (urban/rural).

https://doi.org/10.1371/journal.pone.0259311.t002
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measure of fertility intentions enables us to mitigate some of the bias found in the retrospective

measures that are typically used [40, 60]. In terms of our results, although several studies have

investigated the relationship between unintendedness and breastfeeding, past results have

been mixed, including among studies set specifically in India [36, 37]. We extend this research

by modeling our measure of breastfeeding on the WHO and UNICEF recommendations that

women breastfeed within one hour of birth. Our study is also the first in the Indian context to

investigate how birth intendedness is related to women’s healthcare access and postpartum

health seeking behavior for the resulting child. Specifically, we examine women’s use of Inte-

grated Child Development Services (ICDS), which research has shown is tied to a decrease in

child malnutrition in India [41]. Finally, we examine the relationship between birth intended-

ness and mothers’ efforts to obtain a birth certificate for the resulting child. Our results indi-

cate that women with unwanted births are less likely to seek birth certificates, highlighting one

route through which longer-term poor child health outcomes may occur as these types of offi-

cial documents are critical for accessing future health facilities and benefits [43].

One limitation of our study is that we are unable to disaggregate unintended births into

those that are unwanted and those that are mistimed. Due to a lack of data on timing prefer-

ences, we are also unable to examine other nuances in prospective intentions, such as whether

women are ambivalent or indifferent [75–77]. These limitations may have influenced our esti-

mate of unwanted births among the sample (58 percent), which is higher than what past stud-

ies have shown. Future research employing more nuanced measures of prospective intentions

among a nationally representative sample would be beneficial for developing more precise esti-

mates of unintendedness in India.

Results from this study have direct policy significance given the evidence that women’s fer-

tility intentions can have negative implications for child health in the short and longer term.

Children resulting from unwanted births are less likely to be breastfed within an hour of birth

and are less likely to receive immunizations from Anganwadi centers. These practices may

result in increased risk of child illness, mortality, as well as other long-term impacts. For exam-

ple, breastfeeding is associated with short-term benefits for child health [78] and survival [79,

80], as well as long-term benefits in human capital, including intelligence [81, 82]. The lack of

birth certificates for children resulting from unwanted births may suggest barriers for women

in accessing official pathways to gain these documents, such as government offices. Addition-

ally, lacking such official documents might disadvantage these children later in life when it

comes time to register for school or utilize other government-provided services.

Women who are facing unwanted births would benefit from several services, including

increased access to high quality healthcare for themselves before, during, and after pregnancy

to enable them to have healthy pregnancies and babies. Moreover, all women would benefit

from increased access to modern contraception to be able to pre-emptively avoid the pregnan-

cies they do not want. Mothers would also benefit from increased access to accurate health

information, including the WHO recommendations for mothers and babies, as well as

resources that allow mothers to fulfil these health targets and move India closer to meeting the

U.N. Sustainable Development Goals.
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