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Objectives: In an effort to provide recommendation for maximizing synergy between
maternal, infant, and young children's nutrition and family planning in India, this study
makes a comprehensive assessment of the effects of the planning of births in terms of
timing, spacing and limiting childbearing on maternal and child health outcomes.

Study design: This study used the latest National Family Health Survey data of India that is
globally known as the Demographic and Health Survey. A robust two-stage systematic
random sampling was used for selecting representative samples for measuring de-
mographic and health indicators.

Methods: Maternal and child health outcomes are measured by body mass index (grouped
as normal, underweight, and overweight) and anemia for mothers, and stunting, under-
weight, anemia, and under-five mortality for the children. Logistic regression and Cox
proportional hazard models were applied.

Results: Women with a higher number of births and among those with first-order births
with fewer than 2 years between marriage and first birth, the risk of being underweight and
having anemia was significantly higher compared with their counterparts. In addition, the
probability of being underweight and risk of stunting, anemia, and mortality was higher
among the children from women with a higher number of births and with fewer than 3
years of spacing between births than that of their counterparts.
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Conclusions: The findings from this study support the importance of birth planning in

improving maternal, child health, and nutritional outcomes. The proper planning of births

could help to achieve the Sustainable Development Goal-3 of good health and well-being

for all by 2030 in India, where a significant proportion of women still participate in early

marriages, early childbearing, and a large number of births with close spacing.
© 2018 The Authors. Published by Elsevier Ltd on behalf of The Royal Society for Public

Health. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).

Introduction

Maternal, child health, and nutritional outcomes have been
key public health issues in developing countries including
India. The United Nations has targeted improving maternal,
child health, and nutritional outcomes under its Sustainable
Development Goal-3 (SDG-3), focusing on the lagging regions
by 2030." The integration of family planning with maternal,
newborn, child health, and nutrition services at the program-
and policy-level is considered to have natural synergy that
benefits women as well as their children. Family planning and
maternal, newborn, and child health and nutritional out-
comes service integration has shown promising improvement
in large variety of health care, processes, and outcomes.? In
the global context, the existing evidence indicates that family
planning can have a significant influence on achieving key
maternal, newborn, and child health and nutritional out-
comes.>* However, a substantial evidence gap continues to
persist in the developing countries.

Family planning affects maternal and child health and
nutritional outcomes in myriad direct and indirect ways. The
integration of family planning with maternal and child health
and nutrition services is not a process that occurs in a single
episode; instead, it is a continuous process of timing, spacing,
and limiting of births. Family planning helps couples plan
childbearing regarding timing, spacing, and limiting preg-
nancy and childbirths.>* Earlier studies have analyzed the
effects of each of these components of the planning of births,
such as timing (age at first birth), spacing (birth interval), and
limiting (number of children) on maternal, newborn, child
health, and nutritional outcomes independently.” *° The
timing of the first birth is assessed based on the timing of
marriage, timing of the first birth after marriage, and the gap
between the date of the marriage and the first birth. The timing
of the first birth is related to maternal, newborn, child health,
and nutritional outcomes.'’ The timing of the first birth at a
maternal adolescent age adversely affects the women's health
because they are in a critical period of physical growth that is
hindered by pregnancy and childbearing.'> "'’ However, even
if marriage takes place at an early age, postponement of
childbearing until women become physically and psycholog-
ically capable will result in better pregnancy and delivery
outcomes.” " The use of family planning helps in the post-
ponement of childbearing to optimal ages."”

On the other hand, a shorter birth spacing and a higher
number of births due to repeated childbearing as a

consequence of poor acceptance of family planning, higher
unmet need for family planning, and more unintended births
in turn lead to poor maternal, newborn, and child health and
nutritional outcomes.” >'®'° Insufficient birth spacing and
repeated childbearing cause the recurrent loss of macronu-
trients and micronutrients from the women's body during the
pregnancy, delivery, and breastfeeding.’>'*° Such un-
planned childbearing elevates the risk of intrauterine growth
restriction (IUGR), low birth weight (LBW), premature birth,
and small birth size. The poor pregnancy and delivery out-
comes for the baby make them vulnerable to reduced physical
growth and add to the risk of mortality during their
childhood.>***°

On the other hand, studies that used direct measures and
indirect proxies of family planning such as unintended births,
in particular when based on cross-sectional data from de-
mographic and health surveys (DHSs),”*** lack a compre-
hensive outline of empirical evidence on the pathways of the
influence of family planning on maternal, newborn, child
health and on nutritional outcomes. Moreover, unintended
births are not only just a result of not having access to family
planning or the failure of it but also due to other social or
cultural reasons.”® Recent evidence suggests that the rate of
unintended births has been falling and the fertility is declining
in India.”*%" Therefore, an unintended birth is not a good
proxy to predict family planning. Furthermore, limitations
related to family planning questions in DHS data do not allow
the direct linking of family planning to maternal, child health,
and nutritional outcomes.*

Although, progress in age at first birth, birth order, and
birth interval helps to achieve favorable for maternal, child
health, and nutritional outcomes, but the best outcomes will
be possible with the right combinations of all three compo-
nents comprising a comprehensive framework of planning of
births are not identified in the previous studies.” *° For
instance, many states of India overdrive to achieve replace-
ment level fertility through female sterilizations which have
led to certainly rapid decline in fertility, but at the same time,
there is only moderate progress in age at first birth and hardly
any improvement in birth interval.>* % In a paradoxical sit-
uation of declining fertility with stalling, unmet need for
family planning demands a deeper understanding into plan-
ning of births in India. Therefore, this article advances an
argument for comprehensive strategy of planning of births
(through appropriate timing, spacing, and limiting of births)
rather than individual components in a context where the
levels of contraceptive use is declining as evident from the
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recent National Family and Health Survey (NFHS).?>% A few
recent studies have used the intersectional axes of the con-
tinuum process of planning of births (as a proxy of family
planning outcomes) to predict differential maternal and child
nutritional outcomes among women who adopted better
family planning compared with that of their counterparts. The
detailed theoretical framework showing linkages between
family planning and maternal and health nutritional out-
comes has been discussed elsewhere.>* Using the framework
prepared in the context of South Asia, this study aims to
provide comprehensive empirical evidence showing the ef-
fects of the intersectional axes of the planning of births on the
select key maternal, child health and nutritional outcomes
using a recent nationally representative large-scale database
available in India.

Methods

The data for the current study have been taken from the
fourth round of the NFHS conducted during 2015—16.

Sampling design and sample size

The data consisting of essential health and family welfare
indicators have been collected by interviewing 699,686
women. The women were selected using two-stage system-
atic random sampling. However, in the analyses of this study,
only those women who had at least one child were included.
Thus, the final sample accounts for 437,501 and 461,141 for
body mass index (BMI) and anemia, respectively. The final
sample size in cases of child undernutrition and anemia an-
alyses account for 223,011 and 207,594, respectively. The
childhood mortality analysis was based on a total sample of
526,868 live births delivered in the 10 years preceding the date
of the survey.

Outcome variables

We have considered maternal, child nutritional status and
childhood mortality as outcome indicators for the study. BMI
and anemia have been considered as indicators of maternal
health and nutritional outcomes, while child health outcomes
have been measured by stunting, underweight, anemia, and
mortality. Maternal BMI has been categorized into three
groups as per WHO guidelines viz. undernourished (<18.5 kg/
m?), normal (18.5-24.9 kg/m?), and obese (>25 kg/m?). The
children with less than —2 standard deviations of height-for-
age and weight-for-age have been grouped into stunted and
underweight, respectively. Any anemia, including severe and
less severe, has been considered for both the women and their
children. The under-five mortality rates have been estimated
indirectly from the survival rates of the life tables of last 10
years of birth history.

Predictors
The predictor variable, the intersectional axes of the planning

of births, has been created using the continuum process of
timing, spacing, and limiting of births, namely, the interval

between marriage and first birth (IBMFB), the interval between
a birth and a subsequent birth (IBBSB), and birth order. The
birth order has been categorized into 1, 2, 3, and > 3. The
IBMFB has been grouped into <2 years, 2—3 years, and >3 years
for the first birth order; whereas, for birth order >1, the IBBSB
has been divided into <3 years and >3 years. Altogether, nine
intersectional axes of the planning of births have been
created. The socio-economic, demographic, and other asso-
ciated confounders (region) have been considered for the
multivariate analyses. The region is divided into four cate-
gories: Uttar Pradesh, Bihar, the Empowered Action Groups
(EAG,) states, and others (the remaining states of India).

Statistical analyses

We used both bivariate and multivariate statistical analyses to
establish the association between the planning of births and
maternal, newborn, and child health and nutritional out-
comes. The multinomial logistic regression and multiple
classification analysis conversion model was applied to esti-
mate the adjusted association between the planning of births
and maternal BMI, while separate binary logistic regression
models were used to assess the effect of the planning of births
on child stunting, underweight, and women and child's ane-
mia. As a postestimation of the regression models, the pre-
dicted probabilities have been estimated and converted into
percentages for ease of interpretation. Furthermore, the
assessment of the effects of the planning of births on under-
five mortality was carried out using the Cox-proportional
hazard regression model.

Results
Characteristics of the participants

The univariate sample distribution by outcome and predictor
variables has been displayed in Table 1 for the women and
children separately. The estimation of nutritional status and
anemia levels in women suggests that approximately 18% are
underweight, while 52% are anemic. Approximately, 38%,
35%, and 58% of the children are stunted, underweight, and
anemic, respectively. The sample distribution for women
varies from a minimum of 5% to a maximum of 19% in
different axes of the planning of births (Table 1). The per-
centage of the total sample for the children for different
intersectional axes of the planning of births ranges from a low
of 7% to a high of 18% (Table 1). Overall, across the sample, the
percentage of women having shorter (<3 years) birth spacing
is higher than the percentage of those who have had the
longer spacing (>3 years).

Women's health outcomes

Table 2 shows the percentage of underweight, normal, and
obese mothers by the axes of the planning of births adjusted
for the other socio-economic and demographic confounders.
As the interest of this study is only the underweight women,
hereafter, normal and obese categories of women will not be
discussed. The results suggest that the probability of being
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Table 1 — Descriptive statistics of the outcome variables and predictor of this study, 2015—16.

Variables Body mass index Women anemia Child undernutrition Child anemia Under-five mortality
n % (95% CI) N % (95% CI) n % (95% CI) n % (95% CI) n % (95% CI)
BMI
Underweight 78,880  18.2 (18.1—18.3) = = = = = = = =
Normal 2,56,214 58.7 (58.5—58.8) — — — - - - — —
Obese 1,02,407 23.1 (23.0-23.3) = = = = = = =
Women anemia = = 2,40,773 52.2 (52.1-52.4) = = = = =
Child stunting = = = = 86,239  38.1(37.9-38.3) = = = =
Child underweight = = = = 77,723 34.5 (34.3-34.7) = = = =
Child anemia = = = = = = 1,19,560 57.6 (57.4—57.8) = =
Planning of births
Order 1 & <2 years of IBMFB 32,512 6 (7.6-7.7) 38,184 .3 (8.2-8.4) 37,926 16 2 (16.1-16.4) 34,638 16.7 (16.5-16.8) 82,663 15 7 (15.6—15.8)
Order 1 & 2—3 years of IBMFB 19,764 7 (4.6-4.8) 22,970 .0 (4.9-5.0) 22,668 7 (9.6-9.8) 21,097 10 2 (10.0-10.3) 49,936 5 (9.4-9.6)
Order 1 & >3 years of IBMFB 21,950 3 (5.2-5.3) 24,688 4 (5.3-5.4) 21,001 1(9.0-9.2) 19,624 5 (9.3-9.6) 49,103 3 (9.2-9.4)
Order 2 & <3 years of IBBSB 82,169 18 8 (18.7—19.0) 86,361 18 7 (18.6—18.8) 40,845 18 3 (18.2—-18.5) 38,224 18 4 (18.2-18.6) 94,918 18 0 (17.9-18.1)
Order 2 & >3 years of IBBSB 65,262 14.7 (14.6—14.8) 67,269 14.6 (14.5-14.7) 28,405 13 4 (13.2—13.5) 26,169 12 6 (12.5-12.7) 61,216 11.6 (11.5-11.7)
Order 3 & <3 years of IBBSB 59,675 13 6 (13.5-13.7) 61,603 13 4 (13.3-13.5) 20,662 .3(9.2-9.5) 19,476 4 (9.3-9.5) 53,563 10 2 (10.1-10.2)
Order 3 & >3 years of IBBSB 42,541 5 (9.5-9.6) 43,535 4 (9.4-9.5) 15,560 3(7.2-7.5) 14,414 9 (6.8—7.1) 35,253 7 (6.6—6.8)
Order >3 & <3 years of IBBSB 70,349 16 0 (15.9-16.1) 72,224 157 (15.6-15.8) 20,757 5 (9.4-9.6) 19,673 5 (9.4-9.6) 63,044 12 0 (11.9-12.1)
Order >3 & >3 years of IBBSB 43,279 7 (9.6-9.8) 44,307 6 (9.5-9.7) 15,187 2 (7.0-7.3) 14,279 9 (6.8—7.0) 37,172 1(7.0-7.1)
Total 4,37,501 100 4,61,141 100 2,23,011 100 2,07,594 100 5,26,868 100

n, unweighted sample size; IBMFB, interval between marriage and first birth; IBBSB, interval between birth and subsequent birth; CI, confidence interval; BMI, body mass index.

Upper and lower limit of confidence interval have been shown in the parentheses.
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Table 2 — Results from multivariate regression analysis: adjusted percentages of underweight, normal, obese and anemic

women by the selected factors in India, 2015—16 [% (95% CI)].

Variables Body mass index*® Anemia®
Underweight Normal® Obese
Planning of births
Order 1 & <2 years of IBMFB® 19.4 (19.3—19.6) 58.4 (58.4—58.5) 22.2 (22.0—22.3) 51.8 (51.7-51.8)
Order 1 & 2—3 years of IBMFB 18.9 (18.7—19.1)* 58.9 (58.8—59.0) 22.2 (22.0—22.4) 52.3 (52.2-52.4)
Order 1 & >3 years of IBMFB 18.9 (18.8—19.1) 55.3 (55.2—55.4) 25.7 (25.5—26.0)"* 52.4 (52.3-52.5)*
Order 2 & <3 years of IBBSB 16.8 (16.7—16.9) 55.8 (55.7—55.8) 27.4 (27.3-27.5)** 53.4 (53.3—53.4)"*
Order 2 & >3 years of IBBSB 14.1 (14.0-14.2) 54.0 (54.0—54.1) 31.9 (31.7-32.0)* 52.8 (52.8—52.8)"*
Order 3 & <3 years of IBBSB 18.1 (18.0-18.2)* 56.7 (56.6—56.7) 25.2 (25.1—25.4) 54.4 (54.4—54.5)*
Order 3 & >3 years of IBBSB 17.4 (17.3—17.5)** 55.0 (54.9—55.1) 27.6 (27.4—27.8) 54.9 (54.8—54.9)"*
Order >3 & <3 years of IBBSB 20.7 (20.6—20.8)*** 57.4 (57.3—57.4) 21.9 (21.8—22.0) 54.6 (54.6—54.7)**
Order >3 & >3 years of IBBSB 22.3 (22.1-22.4)"* 56.9 (56.8—56.9) 20.9 (20.7—21.0)** 55.5 (55.4—55.5)"*
Age at marriage in years
<15® 19.3 (19.2—19.4)"** 56.5 (56.5—56.6) 24.2 (24.0—24.3) 54.5 (54.5—54.6)
15-19 19.7 (19.6—19.7)"** 56.6 (56.6—56.7) 23.7 (23.7—23.8)™** 54.3 (54.3—54.3)*
20-24 15.2 (15.1—15.2)** 55.8 (55.7—55.8) 29.1 (29.0—29.2)** 52.2 (52.2—52.2)"*
25-29 11.9 (11.8—12.1)"* 53.6 (53.4-53.7) 34.5 (34.3-34.7)" 50.0 (49.9-50.1)
30+ 11.8 (11.4—12.1)* 55.7 (55.5-56.0) 32.5 (31.9-33.1)"** 47.6 (47.4—47.8)
Not reported 18.0 (17.8—18.1)*** 55.4 (55.3—55.5) 26.6 (26.4—26.8)*** 56.5 (56.4—56.5)*"*
Current age in years
15-19® 36.8 (36.6—37.1)"* 57.0 (56.8—57.1) 6.2 (6.1—6.3) 60.7 (60.6—60.8)"*
20-24 29.9 (29.8—30.0)"** 59.5 (59.5—59.6) 10.6 (10.5—10.6)"** 57.2 (57.2—-57.3)"*
25-29 21.9 (21.8-21.9)** 59.8 (59.8—59.8) 18.3 (18.3—18.4)™* 53.8 (53.7—53.8)*
30-34 17.0 (17.0-17.1)** 57.2 (57.1-57.2) 25.8 (25.7—25.9)"* 52.1 (52.1-52.1)**
35-39 14.4 (14.3—14.4)"** 55.9 (55.9-56.0) 29.7 (29.6—29.8)"** 53.1 (53.0—53.1)"*
40-44 14.0 (13.9—14.0)** 52.7 (52.7—52.8) 33.3 (33.2-33.4)* 53.5 (53.5—53.6)"*
45-49 13.3 (13.2—13.4)* 52.1 (52.0-52.2) 34.6 (34.5-34.7)" 52.7 (52.6—52.7)"*
Place of residence
Urban® 9.5 (9.5-9.6) 50.9 (50.8—50.9) 39.6 (39.5—39.7) 51.3 (51.2-51.3)
Rural 22.3 (22.2—-22.3)"** 58.9 (58.8—58.9) 18.8 (18.8—18.9)"** 54.8 (54.8—54.8)"*
Religion
Hindu® 18.8 (18.8—18.9) 56.7 (56.7—56.7) 24.5 (24.4—24.5) 54.2 (54.2—-54.2)
Muslim 15.7 (15.6—15.7)"* 53.8 (53.7-53.9) 30.5 (30.4—30.7)"* 51.2 (51.2—-51.3)"*
Christian 10.6 (10.5—10.8)*** 55.1 (54.9-55.3) 34.2 (33.9-34.6)" 49.0 (48.9—49.1)**
Others 12.5 (12.3-12.7)"* 54.1 (54.0-54.3) 33.4 (33.1-33.7)" 53.3 (53.2-53.3)
Caste
Others® 12.7 (12.6-12.8) 53.4 (53.3-53.4) 33.9 (33.8—34.0) 50.2 (50.2—-50.2)
sc 20.5 (20.4—20.5)* 58.0 (58.0-58.1) 21.5 (21.4—21.6) 56.2 (56.2—56.3)"*
ST 29.2 (29.1—29.3)** 58.7 (58.6—58.7) 12.1 (12.0-12.2)*** 60.3 (60.3—60.4)"*
OBC 17.5 (17.5—17.6)** 56.3 (56.2—56.3) 26.2 (26.1—26.3)"* 52.9 (52.9-52.9)"*
Do not know/not reported 15.7 (15.6—15.8)"* 56.1 (56.0—-56.3) 28.2 (27.9-28.4)"* 52.2 (52.2—-52.3)*
Women's education
Tliterate® 23.8 (23.8-23.9) 58.5 (58.4—58.5) 17.7 (17.7—17.8) 56.3 (56.3—56.4)
Primary 19.3 (19.2—19.4)** 56.4 (56.3—56.4) 24.3 (24.2—24.5)* 54.5 (54.5—54.6)"
Secondary 14.7 (14.6—14.7)" 54.7 (54.6—54.7) 30.6 (30.6—30.7)"* 52.2 (52.2—52.2)**
Higher 5 (7.4—7.5)™ 53.5 (53.4—53.6) 39.0 (38.9—39.2)"** 47.9 (47.8—47.9)**
Partner's education
Nliterate® 245 (24.4—24.7) 57.9 (57.8—58.0) 17.6 (17.4—17.8) 57.9 (57.8—58.0)
Primary 20.8 (20.6—21.0) 56.8 (56.7—56.9) 22.4 (22.1-22.7) 55.1 (55.0-55.2)
Secondary 16 2 (16.1-16.3) 54.3 (54.2—54.4) 29.5 (29.3—29.7)* 53.3 (53.2-53.3)
Higher 9 (8.8-9.1) 52.3 (52.1-52.5) 38.8 (38.4—39.1) 48.9 (48.8—49.0)*
Not reported 18 1(18.1-18.1)* 56.4 (56.4—56.4) 25.5 (25.4—25.5) 53.6 (53.6—53.6)
Occupation
Not working® 16 5 (16.4—16.6) 54.2 (54.1-54.2) 29.4 (29.2-29.5) 53.4 (53.4-53.4)
White collar worker 5 (7.2-7.7)* 52.1 (51.8—52.5) 40.4 (39.9—40.9) 49.6 (49.4—49.7)
Agricultural worker 25 O (24.8—25.2)*** 60.4 (60.3—60.5) 14.6 (14.4—14.7)* 57.3 (57.2—57.3)
Service sector/manual worker 17.3 (17.0-17.5) 54.5 (54.3—54.7) 28.2 (27.9—-28.6)* 53.7 (53.6—53.8)
Do not know/not reported 18.1 (18.1-18.1) 56.4 (56.4—56.4) 25.5 (25.4—25.6) 53.6 (53.6—53.6)
Wealth status
Poorest® 33.2 (33.2-33.3) 59.6 (59.5—59.6) 7.2 (7.2—7.2) 59.1 (59.1-59.2)
Poorer 25.2 (25.1-25.2)** 60.7 (60.7—60.7) 14.1 (14.1—14.2)"** 55.8 (55.7—55.8)"*
Middle 17.3 (17.2—17.3)"** 59.2 (59.2-59.2) 23.6 (23.5-23.6)"™** 53.7 (53.7—53.7)"**
Richer 10 9 (10.9—11.0)** 53.7 (53.6—-53.7) 35.4 (35.3—35.5)"* 51.4 (51.4—51.5)**
Richest 6 (5.6—5.6)"* 48.3 (48.2—48.4) 46.1 (46.1—46.2)"** 48.6 (48.6—48.7)"*
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Table 2 — (continued)

Variables

Body mass index®

Anemia®

Underweight

Normal® Obese

Exposure to mass media

No®
Partial
Full
Regions
Others®
EAG
Uttar Pradesh
Bihar

24.3 (24.3—24.4)
14.8 (14.8—14.8)"**
11.3 (11.2-11.3)"**

14.3 (14.3—14.3)
23.3 (23.2-23.3)"**

26.6 (26.5—-26.7)***

58.2 (58.2—58.3)
55.3 (55.3—55.4)
53.1 (53.0—53.2)

54.0 (53.9-54.0
59.4 (59.4-59.5
(
(

17.4 (17.4—17.5)
29.9 (29.8—29.9)"*
35.6 (35.5—35.7)""

31.7 (31.7-31.8
17.3 (17.2—-17.4)***

55.9 (55.8—55.9)
52.5 (52.5—52.5)
51.4 (51.4—51.5)

53.8 (53.7-53.8
51.3 (51.3-51.3)"*

(
(
19.1 (19.0-19.2)*
(
(

Total 18.0 (18.0—-18.1)
Number of observations

Log pseudo likelihood

Wald chi?

)
)
58.1 (58.1-58.2)
)
)

( ) )

( ) )
22.8 (22.6-22.9)" 52.9 (52.8-52.9)"*"

( ) )

( ) )

58.7 (58.6—58.8 14.7 (14.6—14.8)"** 60.8 (60.8—60.8)"*

56.2 (56.2—56.2 25.8 (25.7—25.8 53.7 (53.6—53.7
4,37,501 4,61,141
—394224 —319963
30295.36** 2840.17***

CI, confidence interval; IBMFB, interval between marriage and first birth; IBBSB, interval between birth and subsequent birth; MCA, multiple

classification analysis; EAG, Empowered Action Group.

Upper and lower limit of confidence interval have been shown in the parentheses; Estimates are weighted with national women weight;
*P < 0.10, **P < 0.05, **P < 0.01. ® stands for reference category of the variable.

& Estimates based on multinomial regression and MCA conversional model.

b Estimates based on logistic regression model and MCA conversional model.

underweight is higher among women with >3 births and <3
years IBBSB (20.7%, P<0.01) and >3 years of IBBSB (22.3%,
P < 0.01) compared with that for women with one birth and
2-3 years of IBMFB (18.9%, P < 0.10), three births, and <3 years
of IBBSB (18.1%, P < 0.10) and 3 births and >3 years of IBBSB
(17.4%, P < 0.01). The EAG states (23.3%, P < 0.01), Uttar Pradesh
(19.1%, P < 0.01), and Bihar (26.6%, P < 0.01) have a higher
number of underweight mothers compared with that of the
rest of India (14.3%). Along with the planning of births and
place of residence (region), other factors such as demographic
and socio-economic variables were also significantly associ-
ated with women being underweight.

Table 2 presents the percentage of women with anemia by
the planning of births after controlling for the other socio-
economic and demographic predictors reported in the previ-
ous studies. The results show that the likelihood of anemia is
significantly higher among the women with two births and <3
years of IBBSB (53.4%, P < 0.01), three births and <3 years of
IBBSB (54.4%, P < 0.01), three births and >3 years of IBBSB
(54.9%, P<0.01), >3 births and <3 years of IBBSB (54.6%, P<0.01)
and >3 births and >3 years of IBBSB (55.5%, P < 0.01) compared
with that for one birth and >3 years of IBMFB (52.4%, P < 0.10).
The risk of anemia was lower in the EAG states (51.3%, P < 0.01)
and Uttar Pradesh (52.9%, P < 0.01) but was substantially
higher in Bihar (60.8%, P < 0.01) than that in the other states of
India (53.8%). Similar to previous studies, the socio-economic
and demographic factors reported in Table 3 have also
emerged as significant correlates of women's anemia,
excluding the occupational status of the mothers.

Child health outcomes

The association between child health outcomes, notably
stunting, underweight, anemia, and under-five mortality, and
the planning of births including other confounders is presented
in Table 3. The results show that the possibility of stunting is
significantly higher among the children born to women with

two births and <3 years of IBBSB (41.1%, P < 0.01), three births
and <3 years of IBBSB (46.8%, P<0.01), >3 births and <3 years of
IBBSB (53.1%, P < 0.01), and >3 births and >3 years of IBBSB
(47.3%, P < 0.01) than that of children born to women with one
birth and >2 years of IBMFB (32.5%) and one birth and 2—3 years
of IBMFB (33.0%, P < 0.10). The EAG states (39.7%, P < 0.01), Uttar
Pradesh (46.6%, P < 0.01), and Bihar (48.7%, P < 0.01) had a
considerably higher rate of stunting than that of the rest of India
(32.0%). Excluding the occupational status of the mother, other
socio-economic and demographic characteristics of the chil-
dren were significantly correlated with their nutritional
outcomes.

From Table 3, the results of childhood underweight sug-
gests that the probability of being underweight is higher
among children born to mothers with two births and <3 years
of IBBSB (38.1%, P < 0.01), three births and <3 years of IBBSB
(43.0%, P < 0.01), >3 births and <3 years of IBBSB (48.4%,
P < 0.01), and >3 births and >3 years of IBBSB (43.5%, P < 0.01)
than that of children born to mothers with one birth and <2
years of IBMFB (30.7%). The rate of being underweight was
higher among children living in EAG states (38.8%, P < 0.05),
Uttar Pradesh (39.9%, P < 0.01), and Bihar (44.2%, P < 0.01)
compared with that of the other states of India. On the line of
previous studies, the other socio-economic factors, barring
the occupational statuses of mothers, were significantly
correlated with childhood underweight.

The estimates showing the association between the ane-
mia level of the children and the planning of births is pre-
sented in Table 3. The results suggest that the probability of
being anemic was higher among the children born to mothers
with one birth and <3 years of IBMFB (57.5%, P < 0.01), two
births and <3 years of IBBSB (60.2%, P < 0.01), three births and
<3 years of IBBSB (63.5%, P < 0.01), three births and >3 years of
IBBSB (59.4%, P<0.01), >3 births and <3 years of IBBSB (64.9%,
P < 0.01), and >3 births and >3 years of IBBSB (62.6%, P < 0.01)
than that of children born to mothers with one birth and <2
years of IBBSB (54.1%), two births and >3 years of IBBSB (55.8%,
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Table 3 — Results from multivariate regression analysis: adjusted percentages of childhood undernutrition, anemia, and

hazard ratios of under-five mortality by selected factors in India, 2015—16.
Anemia® [% (95% CI)]

Mortality®
[hazard ratio (95% CI)]

Variables Undernutrition®

Stunting Underweight

[% (95% CI)]

[% (95% CI)]

Planning of births
Order 1 & <2 years of IBMFB®
Order 1 & 2—3 years of IBMFB
Order 1 & >3 years of IBMFB
Order 2 & <3 years of IBBSB
Order 2 & >3 years of IBBSB
Order 3 & <3 years of IBBSB
Order 3 & >3 years of IBBSB
Order >3 & <3 years of IBBSB
Order >3 & >3 years of IBBSB
Age at marriage in years
<15®
15-19
2024
25-29
30+
Not reported
Current age in years
15-19®
2024
25-29
30-34
35-39
40—44
45-49
Mother's BMI
Normal®
Underweight
Obese
Not reported
Mother's anemia
Not anemic®
Anemic
Not reported
Place of residence
Urban®
Rural
Religion
Hindu®
Muslim
Christian
Others
Caste
Others®
SC
ST
OBC
Do not know/not reported
Mother's education
Illiterate
Primary
Secondary
Higher
Father's education
Iliterate®
Primary
Secondary
Higher
Not reported

32.5 (32.0—33.0)
33.0 (32.4—33.6)"
35.7 (35.0—36.3)
41.1 (40.6—41.6)"*
32.2 (31.6—32.7)
46.8 (46.1—47.5)"*
37.9 (37.1-38.7)

53.1 (52.4—53.8)""*
47.3 (46.5—48.2)""

46.4 (45.6—47.1)
41.2 (41.0-41.5)
33.8 (33.4—34.2)
27.4 (26.6—28.3)"
25.8 (23.7—28.1)™
46.9 (44.2—49.5)

32.8 (31.6—34.0)
37.7 (37.3-38.1)
38.4 (38.0—38.7)
39.3 (38.8—39.8)"
42.8 (41.9-43.6)
48.6 (46.9-50.2)
53.2 (50.1—56.3)

37.4 (37.1-37.7
45.9 (45.5-46.4
26.7 (26.2—27.3
43.6 (43.0-44.2

Hokk

Hdok

Hkk

R

31.3 (30.9-31.7)
415 (41.3-41.8)"™

38.8 (38.6-39.0
40.1 (39.6-40.6
(
(

*k

ok

30.1 (28.7—31.5
33.4 (32.2-34.6

22 2=

30.9 (30.5—31.4)
43.1 (42.6—43.5)™
44.2 (43.6—44.9)"™
39.0 (38.7—39.3)"*
34.8 (33.8—35.8)

51.1 (50.7—51.5
43.8 (43.2-44.3
33.0 (32.7-33.3
21.1 (20.6-21.6

Hkok

ok

Hkok

= < =

51.4 (50.2—52.6)
43.4 (42.1-44.8)
35.9 (35.2—36.6)"*
23.9 (22.8—25.1)**
38.8 (38.6—39.0)

30.7 (30.3—31.2)
32.1 (31.5-32.7)
33.5 (32.9-34.1)
38.1 (37.7—38.6)""
30.1 (29.6—30.6)

43.0 (42.3—43.7)"
35.1 (34.3—35.9)

48.4 (47.6—49.1)""
435 (42.6—44 4)™*

424 (41.7-43.1)
38.4 (38.2—38.7)"
31.7 (31.4-32.1)
25.5 (24.8—26.3)
27.5 (25.3—29.8)
44.7 (42.1—47 4)"

33.5 (32.3—34.7)
35.7 (35.4—36.1)
35.6 (35.2—35.9)
36.2 (35.7—36.6)
38.9 (38.1-39.7)
45.0 (43.4-46.7)
45.6 (42.5-48.8)

33.8 (33.5—34.0)

47.9 (47.5—48.4)"*
21.7 (21.2—22.1)"*
39.5 (38.9-40.2)"*

29.6 (29.2—29.9)
38.6 (38.3—38.8)""

36.6 (36.4—36.9)
35.2 (34.7—35.7)"
27.3 (26.0—28.7)"*
31.5 (30.4—32.7)

28.9 (28.4—29.3)
39.6 (39.1—40.0)***
45.4 (44.8—46.1)"
35.9 (35.6—36.2)***
30.2 (29.2—-31.1)*

47.2 (46.8—47.6)
40.3 (39.8—40.9)
31.4 (31.1-31.7)"
19.1 (18.6—19.6)"*

Fokok

475 (46.3-48.8)
41.2 (39.8-42.5)
33.2 (32.6—33.9)"
22.4 (21.3—23.6)"
36.2 (36.0—36.5)

54.1 (53.6—54.7)

56.1 (55.4—56.7)*

57.5 (56.8—58.2)""
60.2 (59.7—60.7)***
55.8 (55.2—56.4)"
63.5 (62.8—64.2)""
59.4 (58.6—60.3)"*
64.9 (64.2—65.7)""
62.6 (61.7—63.4)""

60.3 (59.6—61.0)
60.0 (59.8—60.3)
57.1 (56.7—57.5)*
51.1 (50.2—52.1)
51.2 (48.6—53.9)
58.2 (55.5—60.7)

64.8 (63.4—66.2)
61.5 (61.2—61.9)
57.9 (57.5—58.2)
56.1 (55.6—56.6)"
55.3 (54.4—56.1)*"
58.9 (57.2—60.5)

57.9 (54.8—60.9)™

50.6 (50.3—51.0)
64.8 (64.5—65.1)"
54.3 (50.7—57.8)*

56.1 (55.7—56.6)
59.6 (59.4—59.9)*"

58.9
59.3
45.9
58.8

58.6—59.1)
58.7—59.8)
44 447 5"
57.5-60.1)™

54.7 (54.2-55.2)
60.8 (60.3—61.2)"**
63.8 (63.1—64.5)"*
58.7 (58.4—59.0)"**
53.1 (52.1—54.2)*"

65.0
60.7
55.8
49.6

64.6—65.4)

60.1-61.2)""*
55.5—56.1)""
48.9-50.3)"

64.5 (63.2—65.7)
61.9 (60.5—63.2)
57.1 (56.4—-57.8)
51.1 (49.7-52.6)
58.7 (58.5-59.0)

0.81 (0.74—0.89
0.88 (0.80—0.96
0.96 (0.89—1.04
0.61 (0.55—0.67
1.11 (1.02—1.21

(

(

(

Fhk

Hdok

Hokok
*k

Hook

0.62 (0.56—0.69
1.37 (1.25—-1.49
0.72 (0.65—0.80

ok

Hokok

RARCAR I BN

0.97 (0.91-1.02)
0.89 (0.83—0.95)""*
0.89 (0.79—0.99)*
0.94 (0.76—1.16)

1.29 (1.14—1.47)"*

0.63 (0.53—0.76)""*
0.63 (0.53—0.76)""*
0.62 (0.51—0.74)"*
0.61 (0.50—0.74)"*
0.71 (0.58—0.87)""*
0.76 (0.61—0.94)"

1.07 (1.02—1.12)***
0.96 (0.90—1.02)
1.76 (1.66—1.87)"**

0.99 (0.93—1.04)

0.9 (0.93—1.05)
1.43 (1.31—1.55)"*
1.04 (0.93—1.16)

1.11—1.27)"*
1.17—1.36)""*
0.97—1.10)
0.91-1.14)

1.19
1.26
1.03
1.02

e e

0.93 (0.88—0.98)**
0.72 (0.69-0.76)**
0.49 (0.43—0.57)**

*

0.90 (0.78—1.02
0.80 (0.71—0.89)
0.60 (0.47—0.76
0.81 (0.56—1.17

Hokok

Fhk

—_— =
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Table 3 — (continued)

Variables Undernutrition®

Anemia® [% (95% CI)] Mortality”

Stunting Underweight
[% (95% CI)]

[% (95% CI)]

[hazard ratio (95% CI)]

Mother's occupation

Not working®

White collar worker
Agricultural worker

Service sector/manual worker
Do not know/not reported

Wealth status
Poorest®
Poorer
Middle
Richer
Richest

Exposure to mass media

No®
Partial
Full
Sex of the children
Male®
Female
Age of the children

36.7 (36.1—37.2)
27.5 (24.8—30.4)
46.3 (44.8—47.8)
42.6 (40.7—44.6)
38.8 (38.6—39.0)

51.8 (51.4—52.2)

43.8 (43.4—44.3)"™"
36.8 (36.3—37.2)*
29.5 (29.0-29.9)**
22.5 (22.0-23.0)**

45.7 (45.4—46.1)
34.7 (34.4-35.0)*
29.2 (28.7—29.8)"*

39.2 (38.9-39.5)
38.1 (37.8—38.4)""

34.0 (33.5—34.6)
23.7 (21.1—26.4)
44.2 (42.8—45.7)
39.6 (37.7—41.5)
36.2 (36.0—36.5)

49.0 (48.6—49.4)
40.8 (40.4—41.2)*"*
33.7 (33.3—34.2)

27.7 (27.3—28.1)*
20.4 (20.0—20.9)***

ok

42,6 (42.3-42.9)
32.5 (32.2-32.8)*
27.0 (26.4—27.6)"*

36.4 (36.2—36.7)
35.7 (35.4—36.0)*""

58.1 (57.5—58.7) =

49.5 (46.4—52.7) 0.94 (0.69—1.27)
61.5 (60.1—63.0) 0.86 (0.77—0.97)*
59.1 (57.1—61.1) 1.02 (0.87—1.18)
58.7 (58.5—59.0) 1.06 (0.73—1.53)
64.2 (63.7—64.6 =

( )
59.9 (59.4—60.3)*"*
59.0 (58.6—59.5)
54.5 (54.0—55.0)*"*
51.9 (51.3—52.5)"

61.8 (61.5—62.2)
56.9 (56.5—57.2)
54.4 (53.8-55.1)

58.5 (58.2—58.8)
58.8 (58.5—59.2)

0.86 (0.82—0.90)""*
0.79 (0.74—0.84)"*
0.72 (0.67—0.78)***
0.59 (0.53—0.65)""*

0.92 (0.89—0.97)**
0.86 (0.78—0.94)"*

1.18 (1.13—1.22)**

1 year® 21.8 (21.4—22.2) 28.0 (27.6—28.5) 68.5 (67.9-69.2) =

2 years 43.0 (42.5—43.5)*** 35.4 (35.0—35.9)*** 70.6 (70.2—71.0)*** —

3 years 43.0 (42.5-43.5)** 38.0 (37.6—38.5)** 62.4 (61.9—62.8)** =

4 years 437 (43.2—44.1)" 38.7 (38.3-39.2)** 52.2 (51.8—52.7)"* =

5 years 40.3 (39.8—40.8)"** 39.4 (39.0—39.9)** 44.7 (44.3—45.2)"™* =
Regions

Others® 32.0 (31.7—-32.3) 30.7 (30.4—30.9) 55.9 (55.5—56.2) =

EAG 39.7 (39.3—40.1)*** 38.8 (38.4—39.2)** 57.8 (57.3—58.2)*** 1.41 (1.34—1.49)***

Uttar Pradesh 46.6 (46.1—47.1)™* 39.9 (39.4—40.4)** 63.4 (62.9—63.9)** 2.02 (1.90—2.15)**

Bihar 48.7 (48.1—49.3)" 44.2 (43.6—44.8)"* 63.6 (63.0—64.1)* 1.13 (1.04—1.22)"*
Total 38.7 (38.5—38.9) 36.1 (35.9—36.3) 58.7 (58.4—58.9) =
Number of observations 2,23,011 2,23,011 2,07,594 5,07,265
Log pseudo likelihood —132135 —131640 —127078 —142369
Wald chi? 9130.37** 7454.68 7011.4** 4470.23***

CI, confidence interval; IBMFB, interval between marriage and first birth; IBBSB, interval between birth and subsequent birth; MCA, multiple

classification analysis; EAG, Empowered Action Groups.

Estimates are weighted with national women weight; Cox proportional hazard ratios has been presented for under-five child mortality; upper
and lower limit of confidence interval have been shown in the parentheses; *P < 0.10, **P < 0.05, ***P < 0.01. ® stands for reference category of the

variable.
@ Estimates based on logistic regression and MCA conversion model.
 Estimates based on Cox proportional hazard regression model.

P < 0.01), and one birth and 1-2 years of IBMFB (56.1%,
P < 0.10). The EAG states (57.8%, P < 0.01) have lower preva-
lence, while Uttar Pradesh (63.4%, P < 0.01) and Bihar (63.6%,
P < 0.01) have higher prevalence of anemia among the chil-
dren than that of the other states of India (55.9%). Child ane-
mia was also significantly associated with other socio-
economic and demographic characteristics, except for
mother's occupational status and exposure to mass media, the
father's educational level, and the sex of the child. However, in
case of child anemia, the planning of births emerges as the
most significant predictor, showing greater differences in the
anemia levels compared with that of any of the socio-
economic indicators.

The Kaplan—Meier estimates of survival during the child-
hood are displayed in Fig. 1. The curves suggest that the
probability of dying is highest among the children of mothers
with >3 births and <3 years of IBBSB, followed by those with

three births and <3 years of birth spacing, >3 births and <3
years of birth spacing, and two births and <3 years of birth
spacing. There was not much variation in the probability of
dying observed among the rest of the groups.

The adjusted hazard ratios from the Cox proportional haz-
ard regression analysis showing the association between
under-five mortality and the planning of births after control-
ling for other socio-economic and demographic characteristics
are presented in Table 3. The results demonstrate that the risk
of death is lower among children born to mothers with one
birth and 2—3 years of IBMFB (hazard ratio [HR] 0.81, P < 0.01),
one birth and >3 years of IBMFB (HR 0.88, P < 0.01), two births
and >3 years of IBBSB (HR 0.61, P < 0.01), three births and <3
years of IBBSB (HR 0.62, P<0.01), and >3 births and >3 years of
IBBSB (HR 0.72, P < 0.01) compared with that for children born to
mothers with one birth and >2 years of IBMFB. Compared to the
children born to mothers with one birth and >2 years of IBMFB,
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Fig. 1 — Kaplan—Meier survival estimates of under-five children in India, 2015—16. Or 1 & <2 years = Order 1 & <2 years of
IBMFB; Or 1 & 2—3 years = Order 1 & 2—3 Years of IBMFB; Or 1 & >3 years = Order 1 & >3 Years of IBMFB; Or 2 & <3
years = Order 2 & <3 Years of IBBSB; Or 2 & >3 years = Order 2 & >3 Years of IBBSB; Or 3 & <3 years — Order 3 & <3 Years of
IBBSB; Or 3 & >3 years — Order 3 & >3 Years of IBBSB; Or >3 & <3 years — Order >3 & <3 Years of IBBSB; Or >3 & >3
years = Order >3 & >3 Years of IBBSB. IBMFB, interval between marriage and first birth; IBBSB, interval between birth and

subsequent birth.

the risk of child death was higher among those with three
births and <3 years of IBBSB (HR 1.11, P<0.01) and >3 births and
<3 years of IBBSB (HR 1.37, P < 0.01). The hazard of childhood
death was higher in the EAG states (HR 1.41, P < 0.01), Uttar
Pradesh (HR2.02, P <0.01), and Bihar (HR 1.13, P < 0.01) than that
in the rest of the country. Except the place of residence, other
socio-economic and demographic factors were significantly
correlated with the under-five mortality.

Discussion

This study provides a comprehensive assessment of the ef-
fects of the planning of births (by adopting family planning) on
select key maternal, child health, and nutritional outcomes
using the most recent national family health survey data. The
findings suggest that the selected maternal, child health, and
nutritional outcomes (viz. BMI and anemia level of women as
well as the stunting, underweight, anemia, and mortality of
children) significantly differed by the intersectional axes of
the planning of births. In particular, the risk of childhood
underweight is considerably higher among children born to
women who have had three or more births and less than 3
years of birth spacing compared with risk for those with one
birth and more than 2 years of spacing between marriage and
their first birth. Similarly, among the women with more than
one birth and shorter birth spacing, the likelihood of being
anemic is higher than that among those with one birth and

greater than 2 years of spacing between marriage and the first
birth. Compared to the children with mothers who have
longer birth spacing and a lower number of births, the likeli-
hood of stunting, underweight, and anemia is considerably
higher among those born to women with more than one birth
and less than 3 years of birth spacing. The hazard of child
death is substantially higher among those with three births or
more and less than 3 years between births, while it is lower
among those with one birth and more than 2 years between
births, as well as those with more than two births and more
than 3 years between births. Thus, this study has found that
the planning of births is significantly associated with
maternal, child health outcomes.

The findings from the present study support the argu-
ments put forward by the previous studies in global and South
Asian contexts.>>*'%8 In particular, early marriage, early
childbearing, and lack of family planning lead to a shorter
time between marriage and a first birth, which results in poor
nutritional outcomes of the women.'®'® Furthermore, women
with more births and shorter birth spacing have a greater risk
of being underweight than their counterparts do.? This study
shows that the risk of anemia among women and children is
higher for a greater number of births, while previous studies
have suggested that the direction of the relationship between
birth spacing and maternal and child anemia is not just one
way; instead, the direction varies from positively significant to
not significant.™ In the present study, among the women and
their children from their first birth, the risk of being anemic
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was higher among those with more than 3 years of spacing
between marriage and the birth than that among those with a
gap of less than 2 years. Further research is needed for this
contradictory findings. The childhood nutritional outcomes,
notably stunting and underweight, were also associated with
the planning of births for timing, spacing, and limiting, which
is constituent with that reported previously.* Similar to pre-
vious studies,?>*° this study’'s findings also suggest that the
children born to mothers with a greater number of births with
shorter birth spacing have a greater risk of under-five death
compared with the risk for those born to mothers as their first
birth.

The findings of this study are based on a more nuanced
assessment of a larger number of indicators and re-
strengthen the argument that the intersectional axes of the
planning of births comprising the timing, spacing, and
limiting of births have a biodemographic relationship with
maternal and child health outcomes. The adolescent period of
women is an important period of physical growth and devel-
opment.” Pregnancy and lactation during this period leads not
only to the depletion of nutritional elements (fat, iron, and
folate) among them but also in their children. This depletion
of fat and iron among the mothers causes underweight and
anemia among them and poor pregnancy and delivery out-
comes among their children. These poor outcomes drive the
children to be underweight, stunted, and anemic, which in
turn results in childhood mortality. In similar findings, shorter
birth spacing and repeated pregnancy and delivery (higher
number of births) hinder women in recovering their body
weights and other micronutrients. As a result, these women
are more likely to experience poor pregnancy and delivery
outcomes such as IUGR, LBW, premature birth, and small birth
size, which are risk factors for adverse childhood growth and
higher mortality.

As mentioned earlier, the pathways through which family
planning affect maternal, newborn, and child health and
nutrition are both direct and indirect. By helping couples
attain the number of children they want at the healthiest
times in their lives, family planning can benefit mothers, in-
fants, and children. The adequate spacing of births allows
women's bodies to recover and restock vital nutrients and
leads to better maternal, newborn, and child health and
nutritional outcomes, such as healthy pregnancy outcomes
and lower childhood mortality. Family planning can help ad-
olescents to delay pregnancy until an ideal reproductive age
(>18 years) and thus can improve their growth and develop-
ment and reduce the risk of poor nutritional and health out-
comes for their infants. A growing body of evidence shows
that intentional pregnancy can also influence nutritional
outcomes.**”? The children from unintended pregnancies
have a higher risk of poor nutrition, underscoring the impor-
tant role of family planning.’*?*

Family planningindirectly affects nutrition via its impact on
infant and young child feeding practices. When births are well
spaced, mothers have more time, energy, and resources to
adequately breastfeed and feed their young infants and chil-
dren, respectively. Research shows that when pregnancies are
planned and occur when women are older than 18 years,
breastfeeding practices improve, leading to improved nutrition
of the infants.” *'* When unplanned pregnancies are avoided,

women are less exposed to the risks of dying due to pregnancy
and childbirth. Since mothers play a crucial role in feeding their
families, reductions in maternal death can positively influence
infant and child nutrition. Finally, family planning can have an
indirect impact on nutrition by reducing unintended pregnan-
cies among adolescents, allowing them to stay in school
and complete more years of education. Research shows that
greater education among women leads to greater productivity,
empowerment, and control of resources—allowing them to
make better choices that ultimately benefit both them and their
children's health and nutrition.*¢ *°

This study has some limitations and strengths that must
be noted. We used cross-sectional data to draw the underlying
association between the planning of births and maternal and
child health outcomes, but for establishing a perfect causal
relationship, a longitudinal design of experiments is required.
As the purpose of this study is to link family planning to
maternal, newborn, and child health and nutritional out-
comes, both past and current use of contraception are not
appropriate for establishing this relationship. However, by
constructing a proxy variable for representing family planning
use in the form of the planning of births (the continuum
process of timing, spacing, and limiting), this study fills a
critical gap by providing timely empirical evidence on linking
family planning to maternal, newborn, and child health and
nutritional outcomes. The spacing between marriage and first
birth was included in the planning of births variable, which is
often overlooked in most studies on the process of linking
family planning to maternal, newborn, and child health and
nutritional outcomes, and it emerged as one of the essential
biodemographic factors of the latter. This study advances the
strengthening of strategies of integration of family planning
with maternal, newborn, and child health and nutrition in
India.

Conclusions

This study provides several cross-cutting implications for
clinical practice and health policymaking. The findings from
this study show that the planning of births has a bio-
demographic advantage in improving maternal and child
health outcomes. Given the evidence that more than one-
fourth of all adolescent girls experience child marriages in
India,” a longer spacing between marriage and the first birth
could improve the maternal, child health outcomes, notably,
underweight of women and stunting, underweight, and
mortality of children. Family planning programs in India have
always been heavily skewed toward limiting methods, espe-
cially female sterilization, since it is cost effective for the
policymakers to control population growth,?® but appropriate
spacing between births also has an important effect on better
maternal and child health outcomes. Apart from limiting,
spacing methods of family planning must be emphasized for
better health outcomes. Fertility declines have almost reached
the replacement level in the country despite a lower level of
contraceptive use and a high unmet demand for family
planning;*' this does not mean in any way that the relevance
of family planning can be underestimated. The high unmet
demand for family planning in both spacing and limiting must
be addressed not only to meet population stabilization goals
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but also to accomplish the SDG goals of health for all.
Although the FP2020 vision document of the Ministry of
Health and Family Welfare aimed to reach an additional 48
million women and girls with family planning methods,* the
findings from this study encourage the strategy of universal
coverage of contraceptive use in India for achieving the ho-
listic benefits of family planning, such as better maternal,
newborn, and child health and better nutritional outcomes.

The integration of family planning, maternal, newborn,
and child health and nutritional programs has multiple op-
portunities to provide family planning counseling and ser-
vices to the mothers during their postnatal care at the health
centers. This integration is also less time consuming and is
cost effective for the healthcare system; it also helps in
improving birth spacing and avoids unintended births. The
evidence shows that a few countries have harvested these
opportunities for providing family planning counseling and
services to this ‘captive audience’.*® In India, to a great extent,
the integration of family planning with maternal, newborn,
and child health and nutrition has not succeeded to the extent
that it was targeted under successive population policies due
to lack of a true integration strategy at the implementation
level, service delivery at the peripheral level, a shortage of
frontline health workers, and consequent overburdening of
them.** United Nations has defined linkages as ‘policy, pro-
gramatic, services, and advocacy of bidirectional synergies’
between maternal, newborn, and child health and nutrition
and family planning.® In contrast to linkages, which exist at
multiple levels, these organizations define integration at the
service delivery level only as ‘different kinds of services or
operational programs joined together to ensure and perhaps
maximize collective outcomes.” Therefore, India needs to
revise their integration mechanism and eliminate disconnects
that hinder the delivery of these services.

Author statements
Ethical approval

This study used publicly available secondary sources of data.
Thus, it does not require ethical approval.

Funding

This study was funded by the Bill & Melinda Gates Foundation,
India Country Office, New Delhi, India. Grant Number:
OPP1142874.

Competing interest

The authors have no conflicts of interest to declare.

REFERENCES

1. United Nations sustainable development goals. United Nations.
2016. Available from: https://sustainable_development.un.
org/sdg3. [Accessed 16 February 2018].

2. Allison A, Anthony-Kouyate R, Blanchard H, Deller B,
Foreman M, Galloway R, et al. Maximizing synergy between
maternal, infant and young nutrition and pregnancy prevention: a
discussion paper prepared for maternal, infant and young child
nutrition (MIYCN) and family planning (FP) integration technical
meeting. 2010. Available from: www.k4health.org/sites/
default/files/Position%20Paper.pdf. [Accessed 30 March 2015].

3. Rana MJ, Goli S. Family planning and its association with
nutritional status of women: investigation in select South
Asian countries. Indian ] Human Dev 2017;11(1):56—75.

4. Rana M]J, Goli S. Does planning of births affect childhood
undernutrition? Evidence from demographic and health
surveys of selected South Asian countries. Nutrition
2018;47(3):90—6.

5. Naik R, Smith R. Impacts of family planning on nutrition.
Washington (DC): Futures Group. Health Policy Project; 2015.

6. Hamdallah M, Foehringer Merchant H, Creel Harris N. The
added value of integrating family planning into community-based
services: learning from implementation. Arlington, VA:
Advancing Partners & Communities; 2017.

7. Borwankar R, Amieva S. Desk review of programs integrating
family planning with food security and nutrition. Washington, DC:
FHI 360/FANTA; 2015.

8. Ringheim K, Gribble J, Foreman M. Integrating family planning and
maternal and child health care: saving lives, money, and time (Policy
brief). Washington, DC: Population Reference Bureau; 2011.

9. Sebert KA, Gavin L, Galavotti C. The integration of family
planning with other health services: a literature review. Int
Perspect Sex Reprod Health 2010;36(4):189—96.

10. Tsui AO, McDonald-Mosley R, Burke AE. Family planning and
the burden of unintended pregnancies. Epidemiol Rev
2010;32(1):152—74.

11. Goli S, Rammohan A, Singh D. The effect of early marriages
and early childbearing on women's nutritional status in India.
Matern Child Health J 2015;19(8):1864—80.

12. Rutstein SO. Further evidence of the effects of preceding birth
intervals on neonatal infant and under-five-years mortality and
nutritional status in developing countries: evidence from the
demographic and health surveys. 2008.

13. Pasricha SR, Black J, Muthayya S, Shet A, Bhat V, Nagaraj S,
Prashanth NS, Sudarshan H, Biggs BA, Shet AS. Determinants
of anemia among young children in rural India. Pediatrics
2010;126(1):e140-9.

14. Dewey KG, Cohen RJ. Does birth spacing affect maternal or
child nutritional status? A systematic literature review.
Matern Child Nutr 2007;3(3):151—-73.

15. King JC. The risk of maternal nutritional depletion and poor
outcomes increases in early or closely spaced pregnancies. ]
Nutr 2003;133(5):1732S—5S.

16. Rah JH, Christian P, Shamim AA, Arju UT, Labrique AB,
Rashid M. Pregnancy and lactation hinder growth and
nutritional status of adolescent girls in rural Bangladesh. J
Nutr 2008;132(8):1505—11.

17. Winkvist A, Rasmussen KM, Habicht JP. A new definition of
maternal depletion syndrome. Am ] Public Health
1992;82(5):691—4.

18. Gold RB. Family planning and health care reform: the benefits
and challenges of prioritizing prevention. Guttmacher Policy
Rev 2009;12(1):19—24.

19. Bongaarts J. Does family planning reduce infant mortality
rates? Popul Dev Rev 1987;13(2):323—34.

20. DaVanzo J, Hale L, Razzaque A, Rahman M. The effects of
pregnancy spacing on infant and child mortality in Matlab,
Bangladesh: how they vary by the type of pregnancy outcome
that began the interval. Popul Stud 2008;62(2):131—54.

21. Singh A, Chalasani S, Koenig MA, Mahapatra B. The
consequences of unintended births for maternal and child
health in India. Popul Stud 2012;66(3):223—39.


https://sustainable_development.un.org/sdg3
https://sustainable_development.un.org/sdg3
http://www.k4health.org/sites/default/files/Position%20Paper.pdf
http://www.k4health.org/sites/default/files/Position%20Paper.pdf
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref3
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref3
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref3
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref3
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref4
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref4
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref4
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref4
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref4
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref5
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref5
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref6
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref6
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref6
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref6
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref6
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref7
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref7
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref7
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref8
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref8
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref8
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref9
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref9
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref9
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref9
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref10
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref10
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref10
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref10
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref11
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref11
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref11
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref11
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref12
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref12
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref12
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref12
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref13
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref13
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref13
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref13
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref13
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref14
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref14
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref14
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref14
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref15
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref15
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref15
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref15
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref16
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref16
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref16
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref16
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref16
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref17
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref17
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref17
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref17
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref18
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref18
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref18
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref18
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref19
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref19
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref19
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref20
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref20
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref20
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref20
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref20
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref21
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref21
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref21
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref21
https://doi.org/10.1016/j.puhe.2018.11.019
https://doi.org/10.1016/j.puhe.2018.11.019

PUBLIC HEALTH 169 (2019) 14—25

25

22.

23.

24.

25.

26.

27.

28.

29.

Gipson JD, Koenig MA, Hindin MJ. The effects of
unintended pregnancy on infant, child, and parental
health: a review of the literature. Stud Fam Plann
2008;39(1):18—-38.

Roy TK, Sinha RK, Koenig M, Mohanty SK, Patel SK.
Consistency ans predictive ability of fertility preference
indicators: longitudinal evidence from rural India. Int Fam
Plann Perspect 2008:138—45.

International Institute for Population Sciences (IIPS). National
family health survey (MCH and family planning), 1992—93: India.
Mumbeai: IIPS; 1995.

International Institute for Population Sciences (IIPS) and ORC
Macro. National family health survey (NFHS-2), 1998—99: India.
Mumbai: IIPS; 2000.

International Institute for Population Sciences (IIPS) & Macro
International. National family health survey NFHS—3, 2005—06:
India, vol. II. Mumbai: IIPS; 2007.

National family health survey-4 (2015—16). International institute
for population sciences and Ministry of health and family welfare.
2017.

Srinivasan K. Population concerns in India: shifting trends, policies,
and programs. SAGE Publishing India; 2017.

Fotso JC, Cleland J, Mberu B, Mutua M, Elungata P. Birth
spacing and child mortality: an analysis of prospective data

30.

31.

32.

33.

34.

35.

from the Nairobi urban health and demographic surveillance
system. ] Biosoc Sci 2013;45(6):779—98.

Miller JE, Trussell ], Pebley AR, Vaughan B. Birth spacing and
child mortality in Bangladesh and the Philippines.
Demography 1992;29(2):305—18.

Goli S. Eliminating child marriage in India: progress and prospects.
2016. Available from: https://www.actionaidindia.org/
publication/eliminating-child-marriage-in-india/. [Accessed
16 February 2018].

Government of India. India's Vision FP 2020. Ministry of Health
and Family Welfare (MOHFW), Government of India, New Delhi.
2014. Available from: http://ec2-54-210-230-186.compute-1.
amazonaws.com/wp-content/uploads/2015/04/Indias-Vision-
FP2020.pdf. [Accessed 17 August 2015].

Integrating family planning and maternal and child health services:
history reveals a winning combination. Population Reference
Bureau; 2011. Available from: https://www.prb.org/family-
planning-maternal-child-health-integration-programs/.
Arokiasamy P, Shekhar C, Srinivasan K, Goli S. Family welfare
programme in India: expenditure vs performance. Econ Pol
Wkly 2011;46(43):127—34.

IPPF U, WHO U. Sexual and Reproductive Health & HIV/AIDS: a
framework for priority linkages. Controlling sexually transmitted
and reproductive tract infections. WHO; 2005.


http://refhub.elsevier.com/S0033-3506(18)30389-5/sref22
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref22
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref22
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref22
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref22
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref23
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref23
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref23
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref23
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref23
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref24
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref24
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref24
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref24
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref25
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref25
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref25
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref25
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref26
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref26
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref26
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref26
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref26
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref26
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref27
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref27
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref27
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref27
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref28
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref28
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref29
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref29
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref29
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref29
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref29
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref30
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref30
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref30
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref30
https://www.actionaidindia.org/publication/eliminating-child-marriage-in-india/
https://www.actionaidindia.org/publication/eliminating-child-marriage-in-india/
http://ec2-54-210-230-186.compute-1.amazonaws.com/wp-content/uploads/2015/04/Indias-Vision-FP2020.pdf
http://ec2-54-210-230-186.compute-1.amazonaws.com/wp-content/uploads/2015/04/Indias-Vision-FP2020.pdf
http://ec2-54-210-230-186.compute-1.amazonaws.com/wp-content/uploads/2015/04/Indias-Vision-FP2020.pdf
https://www.prb.org/family-planning-maternal-child-health-integration-programs/
https://www.prb.org/family-planning-maternal-child-health-integration-programs/
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref34
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref34
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref34
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref34
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref35
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref35
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref35
http://refhub.elsevier.com/S0033-3506(18)30389-5/sref35
https://doi.org/10.1016/j.puhe.2018.11.019
https://doi.org/10.1016/j.puhe.2018.11.019

	Planning of births and maternal, child health, and nutritional outcomes: recent evidence from India
	Introduction
	Methods
	Sampling design and sample size
	Outcome variables
	Predictors
	Statistical analyses

	Results
	Characteristics of the participants
	Women's health outcomes
	Child health outcomes

	Discussion
	Conclusions

	Author statements
	Ethical approval
	Funding
	Competing interest

	References


