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Abstract

Background

Counseling/advice is one of the key interventions to promote family planning (FP) in devel-

oping countries, including India. It helps to improve the quality of care and reduce maternal

deaths. This paper investigates the continuity of maternal health (MH) service utilization

from antenatal care to post-natal care and the impact this service utilization has on con-

traceptive use and on meeting the demand for family planning among currently married

women in rural Uttar Pradesh, India.

Methods and Findings

The study assesses the impact of FP advice on unmet need and contraceptive use by

adopting the propensity score matching method. It uses data from the District Level House-

hold Survey (DLHS) (2007–08) that covered 76,147 currently married women (CMW) in the

age group 15–44 years in Uttar Pradesh. Results show that the utilization of MH services

[Antenatal care (ANC), institutional delivery, Postnatal care (PNC)] and FP advice during

ANC and PNC has led to increase in current use of contraception by 3.7% (p<.01), 7.3%

(p<.01) and 6.8% (p<.01), respectively. However, a greater utilization of these services has

not translated into a reduction of unmet need for contraception at a similar manner.

Conclusion

MH service utilization including FP advice is more effective in increasing current use of

spacing methods as compared to limiting methods. Findings support the need for “effective

FP advice” interventions to reduce unintended births and unmet need. However, women

from Scheduled Caste/Scheduled Tribe communities are less likely to receive MH services.

Thus, efforts are required to ensure that currently married women across socio-economic
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backgrounds have equal opportunity to receive MH services and information on contracep-

tive use to meet the demand for family planning methods.

Introduction
Use of family planning (FP) methods is the main strategy for prevention of unwanted pregnan-
cies [1,2]. It is estimated that almost 2,72,000 maternal deaths reported worldwide and 86,366
maternal deaths occurring in India every year could have been averted by the use of FP meth-
ods [3]. It was in the early 1950s that FP programs were first introduced in the developing
countries to slow down population growth. Later in the 1980s global forums recommended
that they be merged with maternal and child health (MCH) services for a more integrated ap-
proach [4]. In developing countries, where integration was a key element of the health system,
birth rates have declined, as more women have been able to avoid unintended pregnancies[5].
To improve delivery, India has integrated MCH and FP services through the National Popula-
tion Policy-2000, the National Health Policy-2002, the Reproductive and Child Health Pro-
gram (Phase I-1997–2004, Phase II-2005–10) and the National Rural Health Mission (2005–
12)[6–9]. Despite a plethora of policies and programs India is far from achieving its fertility
goals. This is due to lower contraceptive use, high unmet need and unintended fertility [10].

The continuum of care including antenatal, natal and the post-natal care is critically impor-
tant in high focus states of India. Here both mothers and children are vulnerable to a range of
health risks resulting in high maternal and neonatal mortality. FP advice is an important com-
ponent in the continuum of care. It is key to improving health behavior and health-care seeking
during antenatal, natal and post-partum period [11]. The information provided during the an-
tenatal care (ANC) enables women and their family members to later take care of their new
born, adopt healthy behaviors and to identify and act on medical emergencies that may arise
during antenatal, natal and post-natal care (PNC) periods [12,13]. Advice on appropriate FP
methods ensures spacing between children and may contribute to preventing unwanted births.
Although, previous studies show that FP advice has an inconsistent role in ANC service utiliza-
tion and skilled birth attendance in the developing country settings [14–16].

Advice on FP is part of the standard practice of care for women who have just given birth.
Demand for FP methods is potentially high after delivery and birth spacing plays a critical role
in improving MCH [3,17]. Post integration most recent multi-country studies based on Demo-
graphic and Health Survey (DHS) data report a positive relationship between MCH service
and contraceptive use [18–21]. This improvement is not explained by exogenous variables
[22]. ANC services provide opportunities to reach women who would be the main target of FP
services. This has been the rationale behind standard strategies using ANC as an entry point
for the delivery of core reproductive health services, including FP [23].

Studies have shown that there is a preference among health workers for promoting ANC
and institutional delivery while FP advice is very limited [24–27]. Earlier research suggests that
an ANC package including FP advice significantly increased the quality of care[28]. In South
Asia region [29–31] particularly in India, studies show that PNC is limited to inequality in ser-
vice utilization [32–34].

Studies examining the value of integration have mixed findings. A randomized control trial
on educational interventions for contraceptive use reveals that women who received postpar-
tum counseling with repeated contacts were more influenced to use FP methods[35]. However
a review of trials found that there was little impact of integrated service delivery on outcomes
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of integration, costs or health system performance in developing country settings[36]. Two
other trials showed that integration of FP service delivery resulted in increased contraceptive
use [37,38].

Being most populous state and having the low socio-economic status, Uttar Pradesh is high
focused state with 25 (19 administrative districts by Government of India and additional 6 ad-
ministrative districts by state Government of Uttar Pradesh) out of 70 administrative districts
in 184 high priority districts in India under NRHM[9]. Although, NRHM was launched in
2005 with an integration approach, there is a dearth of literature particularly in Uttar Pradesh
identify the role of MCH care in increase in contraceptive use and decrease in unmet need for
FP. Therefore, the present study is an attempt to investigate the continuity of service utilization
from ANC to contraceptive use in a rural setting of Uttar Pradesh. This paper mainly assesses
the role of FP advice provided as part of MH services, in increasing the use of contraceptives
and reducing the unmet need for FP among currently married women (CMW). This study of
MH service utilization and particularly advice during ANC and PNC sessions would be crucial
for strengthening such public health service program efforts further.

Materials and Methods

Ethical statement
All respondents in this study provided written informed consent. The District Level Household
and Facility Survey (DLHS) protocol and ethical clearance were obtained from the Ethics Com-
mittee of International Institute for Population Sciences, Mumbai and the Ministry of Health
and Family Welfare, Government of India, New Delhi. The DLHS dataset is available in the
public domain for research and no formal approval from the institution is required. In addi-
tion, the survey instrument is available on the DLHS website (www.rchiips.org).

Data and study settings
The present study utilises data from the third wave of DLHS (2007–08) that covered all 601 ad-
ministrative districts from 34 states and union territories of India. This survey provides esti-
mates on MCH services and FP use at the district level in order to monitor and provide
corrective measures to the NRHM. The survey adopted a multi-stage stratified sampling design
and used a set of structured questionnaires for collection of data [39].

The present work focuses on rural population of Uttar Pradesh (UP). UP constitutes 18.6%
of the total rural population of India, one of the largest in the country [40]. It is significantly di-
verse in its socioeconomic, demographic, geographic and cultural profile[10]. It is currently
passing through the third stage of demographic transition, with an estimated death rate of 8.2
per thousand population and infant mortality rate of 63 per thousand births[41]. A large pro-
portion of the state’s population suffers from poverty and fares poorly on indicators of gender
equality such as female literacy and women’s autonomy. In the Human Development Index, it
ranked 13thamong 15 major states of India[42].

The trends in service utilization of MH and contraceptive use in Uttar Pradesh do not reflect
much improvement over the last two decades [10]. The recent Indian Demographic Health
Survey (2005–06) for Uttar Pradesh reveals that a mere fourth (27%) of the pregnant women
made 3+antenatal visits during their most recent pregnancy. Only about a fifth (21%) had their
most recent deliveries in a health facility and only 15% of the women reported receiving PNC
after their most recent birth. Moreover, only 29% of women were using any modern contracep-
tives and unmet need for limiting methods (21%) is higher than that for spacing methods (9%).

In DLHS-III, the information was gathered from a representative sample of 90, 415 house-
holds, 87,564 ever-married women (aged 15–49 years) and 76, 147 CMW (aged 15–44 years)
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of 70 administrative districts in Uttar Pradesh. The study sample considered 31, 865 CMW in
the age group 15–44, who had given birth during the reference period. Data on antenatal, natal,
post-natal care was collected from all women who had given birth in the five years preceding
the survey and were restricted to the most recent birth. The household and ever married
women response rates were 94% and 84%, respectively. Appropriate weights given in the data
are used.

Outcome variables
The study considers two outcome variables, contraceptive use and unmet need for FP defined
as:

Current use of modern FP methods. Information was obtained from the CMW by asking
them the question “whether you or your husband are currently using any FP methods (Yes/
No)?” Those who responded in the affirmative, were further asked about name of the method.
Contraceptive prevalence rate (CPR) for spacing method is defined as the percentage of CMW
themselves or their husbands using an intrauterine device, oral pills, condoms, injectibles,
foam or jelly and implants on the date of the survey (coded as Yes-current use and No-no use).
CPR for the limiting method is defined as the percentage of CMW themselves or their husband
using sterilization on the date of the survey (coded as Yes-current use and No-no use). Total
current use of modern contraceptives includes the current use of both spacing and limiting
methods (coded as ‘Yes’) versus not using modern contraceptive methods (coded as ‘No’).

Unmet need for modern FP methods. Unmet need for spacing methods includes the pro-
portion of CMWwho are neither in menopause nor a hysterectomy nor are currently preg-
nant, wanting more children after two years or later and are currently not using any FP
method. The CMWwho are unsure about having another child are also included here and so
are those still intending to have one but are unsure of the timing. Unmet need for limiting meth-
ods includes the proportion of CMWwho are neither in menopause nor had a hysterectomy
nor are currently pregnant and do not want any more children but are currently not using any
FP method. Total unmet need refers to unmet need for limiting and spacing. Unmet need for
FP variable was already given in data file, so we used the same variable and dichotomized as 1-
unmet need for FP and 0-met need for FP.

Exposure variables
The study considers three critical services namely-ANC visits (Yes/No), institutional delivery
(Yes/No) and PNC within two weeks of delivery (Yes/No) in MH service utilization. Further,
women who reported using/attending all three critical services are considered as having re-
ceived all MH services (coded as ‘Yes’), a proxy for exposure to the MH program and the re-
maining as unexposed (coded as ‘No’).

The study considers the advice during ANC and PNC session as exposure to the MH pro-
gram. Detailed information on advice received is as follows-Women were asked if they had re-
ceived advice on seven essential components of specific MH care services during the ANC visit.
These components include: (1) breastfeeding (Yes/No), (2) keeping the baby warm(Yes/No),
(3) importance of cleanliness at the time of delivery(Yes/No), (4) nutrition for mother and
child (Yes/No), (5) importance of institutional delivery (Yes/No), (6) spacing methods of FP
(Yes/No) and (7) limiting methods of FP (Yes/No). The exposure variable used in the analysis
is the FP advice received during ANC visits, including spacing and limiting methods of FP
(coded as ‘Yes’) and the remaining as unexposed (coded as ‘No’).

During the PNC visit, women were asked if they had received advice on four essential com-
ponents of MH care specific services including (1) abdominal examination (Yes/No), (2) advice
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on breastfeeding (Yes/No), (3) advice on infant care (Yes/No) and (4) advice on FP methods
(Yes/No). The exposure variable FP advice received during PNC visit (coded as ‘Yes’) and the
remaining as unexposed (coded as ‘No’) was used in the analysis.

Explanatory variables
Socioeconomic and demographic predictors such as the woman’s age, education, children ever
born, religion, ethnicity-caste and household wealth quintiles were included in this study. The
women’s ages were categorized into less than 25 years and 25 years or above. The educational
level of women was defined using years of schooling and was categorized into less than 5 years
of schooling, 5–9 years of schooling and 10 years of schooling or above. The population was as-
signed to two religious categories Hindu and non-Hindu (Muslim, Jain, Sikh, Christian and
others), because disaggregation of minorities had little statistical significance given their small
numbers. The sample was categorized into: Scheduled Castes (SC)/Scheduled Tribes (ST),
Other Backward Castes (OBC) and ‘Others’. This nomenclature has used the terminology
adopted by the Government of India, focusing more on the socially disadvantaged castes/tribes
while all privileged social groups are classified as ‘Others’.

In the absence of direct information on income in household surveys like the DLHS, the
wealth index is widely used as a proxy indicator for assessing the household economic status. In
developing countries the index has been found to correlate highly with income data [43,44]. The
DLHS collects a whole range of information on consumer durables, housing conditions, water
and sanitation facilities- used as a proxy for household economic status. In the third wave of the
DLHS, the wealth index was created using principal component analysis (PCA) on items related
to possession of durable assets, access to utilities and infrastructure and housing characteristics.
The PCA scores in the dataset were weighted by the household sampling weights to ensure that
the distribution was representative of all households in Uttar Pradesh following which the
households were divided into quintiles. A detailed description on the methodology adopted to
construct the wealth index in DLHS dataset is provided in the DLHS-3 national report [39].

Analytical approach
Bivariate analysis was conducted to assess the continuum of service utilization. The proportion
of CMW using two or more consecutive services in a sequential manner as provided by the
health system are analysed. The percentage of those utilising two consecutive services in the se-
quence in which they are dispensed by the health service system are considered as those who
have utilised a continuum of service. The complement of this percentage provides the dropout.
The Chi-square test is applied to examine the association between services in the bivariate anal-
ysis. All tests are two tailed and a p-value of<0.05 is considered statistically significant.

In order to examine the impact of FP advice received during ANC/PNC sessions and MH
care service utilization on unmet need and current use of modern FP methods, the study
adopted the Propensity Score Matching (PSM) [45,46]. This approach gives an opportunity
to assess the impact of exposure on program outcomes through cross-sectional survey data
[47–49]. The study used radius caliper method for matching that reduces the risk of using poor
matches as it uses all the possible comparison group members within the maximum distance
from caliper [45,50]. The common support restriction (to exclude data from exposed with a
propensity score higher than that of any unexposed person) was imposed to improve the quali-
ty of matching.

The propensity score is estimated by logistic regression, with the dichotomous exposure/
treatment variable. For instance, 1 = exposed to FP advice during ANC; 0 = unexposed to FP
advice during ANC. Associated observed selected characteristics of the CMW and household

Family Planning Advice, Unmet Need and Contraceptive Use in India

PLOS ONE | DOI:10.1371/journal.pone.0118584 March 4, 2015 5 / 16



namely women’s age, education, children ever born, religion, caste and wealth index are used
as predictor variables.

There are two key assumptions in PSM procedure; first, conditional independence assump-
tion i.e. assignment to exposed and unexposed can be considered as random after controlling
covariates. We checked this assumption by using<pscore> and<ptest> commands, former
command examines the balancing property which states that, conditional on the propensity
scores, the distribution of confounding factors are similar among exposed and matched unex-
posed and later gives covariate imbalance testing i.e., t test (mean) and χ2 test (percentage) re-
sults to check the differences in background characteristics of exposed with (matched)
unexposed individuals. Second assumption under PSM is on common support condition i.e.
for each value of covariates there is a positive probability of being exposed or unexposed. Used
command<pscore> also gives information regarding common support area. We used
<psgraph> for common support area graphing. All analysis was done using STATA (version
11), and we used<psmatch2> package for PSMmethod[51].

PSMmethod explained to evaluate programs impacts have been recently facilitated by im-
provements in computing capacity and associated algorithms and matching approach[47]. In
recent past, selected studies have carried out using this method to evaluate public health related
programs in India[50,52–55]. These have shown a significant effect of the intervention pro-
grams on HIV related risk among the highly risk groups such as female sex workers[53] and
truck drivers[54].

In this case, difference in unmet need and current use of modern FP methods between ex-
posed and control groups can be directly compared to show the impact of exposure on the ex-
posed group. This is known as average treatment effect on those treated (ATT). Additionally,
comparing the difference in unmet need and current use of modern FP methods between con-
trol and matched exposed groups can show the impact of exposure on the unexposed group.
This is known as average treatment effect on the untreated (ATU). These two average effects
were weighted by the proportion of women in exposed and control groups, respectively, to ar-
rive at the impact of the service received on unmet need and current use of modern FP, known
as average treatment effect (ATE). This measured the change in unmet need and current use of
FP due to FP advice and maternal health care service utilization.

Exposed CMW and the matched control CMWwere compared on parameters of unmet
need and current use of modern FP methods to examine the impact of FP advice. To assess
whether the average effect is statistically significant, bootstrapped SE around the estimates
[56,57] is calculated. The study has used STATA 11.0[51] package for the entire analysis.

Results

Continuum of maternal health service utilization and contraceptive use
Fig. 1 shows the continuum of MH service utilization and contraceptive use in rural Uttar Pra-
desh at different stages of service provision. Nearly 63% CMW have received any ANC. Out of
those only 29% have delivered their babies in institutions compared to 11% of those who did
not receive any ANC.

Among the CMWwho received both prior services, 68% have availed PNC services as com-
pared to 24% among those who received any ANC and skipped institutional delivery. The pro-
portion of CMWwho did not utilise any ANC but had adopted institutional deliveries and
received PNC services is 62%. Only 17% of women who did not avail both ANC and institu-
tional delivery utilised PNC services. Of the CMWwho received all these three critical services
24% are currently using modern contraceptive methods in contrast to 14.0% among who have
not availed any MH services. It is evident from this analysis that the utilization of a service is
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more likely if the woman avails the service provided prior to it as part of the continuum of MH
services. The continuum of MH service utilization also encourages contraceptive use.

Levels of maternal health service utilization by background
characteristics of women
The mean age of CMW interviewed was 26.8 years. Of the 31865 CMW, nearly 70% had less
than 5 years of school education, 84% were Hindu, 25% belonged to SC/ST categories and 26%
were in the poorest wealth quintile. A total of 3905 (12.3%) CMWs utilized all maternal health
service namely- any ANC, had institutional deliveries and received PNC. CMW aged below 25
years (15%), with 10 or more years of education (38%), were Hindu (13%), belonging to non-
SC/ST/OBC (22%) categories and from the richest wealth quintile of households (37%) had uti-
lised all MH services (Table 1).

Only 4495 (14%) and 2396 (7.5%) CMWs had received FP advice during ANC and PNC
session, respectively. The advice on FP during ANC and PNC sessions were received more

Fig 1. Flow chart of process of service utilisation at different levels in rural Uttar Pradesh, 2007–08.

doi:10.1371/journal.pone.0118584.g001
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among CMWwho had education of 10 years or more, were non-SC/ST/OBC and from house-
holds in the richest wealth quintile.

Unmet need and contraceptive use by different maternal health service
utilization
The current use of modern contraceptive methods among CMWwho received all MH services
(any ANC, Institutional delivery, PNC) in 2007–08 is 24% in contrast to 17% among those
who did not receive these services. The proportion of CMW using modern contraceptive

Table 1. Proportion of currently married women who used maternal health services and received advice by background characteristics (Uttar
Pradesh, India; DLHS, 2007–08).

Women’s background
characteristics

Total n
(%)

All maternal health service
utilisation* (%)

Family planning advice received
during ANC sessions (%)

Family planning advice received
during PNC sessions (%)

N 31865 3905 (12.3) 4495 (14.1) 2396 (7.5)

Age

Mean age in years (SD) 26.8 (5.8) 25.3 (5.0) 26.2 (5.3) 26.1 (5.3)

Less than 25 years 12721
(39.9)

15.3 15.2 8.4

25 years or more 19146
(60.1)

10.2 13.5 7.1

Education

Less than 5 years
education

22168
(69.5)

7.3 9.6 4.9

5–9 years education 6783
(21.3)

17.4 19.3 10.1

10 years and above 2916
(9.2)

37.6 37.1 22.1

Religion

Hindu 26885
(84.4)

12.6 15.0 7.8

Non-Hindu 4982
(15.6)

10.5 9.8 6.4

Caste

SC/ST 7905
(24.8)

8.1 12.2 5.5

OBC 18226
(57.2)

11.1 12.9 6.7

Others 5736
(18.0)

21.8 21.1 13.2

Wealth Quintile

Poorest 8410
(26.4)

5.1 8.0 3.6

Second 7681
(24.1)

7.8 10.8 5.3

Middle 6896
(21.6)

10.8 13.7 7.0

Fourth 5778
(18.1)

17.1 18.6 10.0

Richest 3102
(9.7)

37.0 32.1 21.2

*all maternal health service utilisation includes: received any ANC service, had institutional delivery, and received postnatal care check-up.

doi:10.1371/journal.pone.0118584.t001
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methods was higher, at 27% if they received advice during ANC visit and still more at 29%
among those who were counselled during the PNC visit. These bivariate results reveal that ad-
vice on FP particularly during PNC has motivated CMW to use modern contraceptive meth-
ods. PNC has had a 12% effect on the increase of current use of FP. However, the CMW’s
characteristics were not controlled in this analysis.

16% and 9% of those who received all MH services use spacing and limiting methods re-
spectively as compared to only about 8% and 9% among those who have not received such ser-
vices. Of those who received advice during ANC visits 16% and 11% used spacing and limiting
methods respectively, while the figures are 18% and 11% among those who have received ad-
vice during PNC. These findings suggest MH services utilization has influenced FP use particu-
larly spacing methods. Thus advice during ANC and PNC has been effective in increasing CPR
for the spacing method by 8% (p<0.01) and 9% (p<0.01) respectively.

The paper highlights the effect of MH service utilization on reducing unmet need for FP
through bivariate analysis as shown in Table 2. It reveals that about 35% of CMWwho have re-
ceived all MH services have unmet need for FP in comparison to 39% who have not received
such services. Nearly 34% of the CMWwho have received FP advice during ANC or PNC re-
ported unmet need for FP. These results reveal that all MH service utilization and FP advice
has marginal effect on unmet need for FP. However, of the two FP methods utilization of MH
services and advice during ANC or PNC visits have greater impact on reducing unmet for lim-
iting methods. MH service utilization has a higher impact on increasing use of modern meth-
ods; however, these are not sufficient for reducing unmet need for FP.

Impact of advice received on contraceptive use and unmet need for
family planning
The study estimates the impact of service utilization on current use of contraceptive and unmet
need for FP by the estimated difference in both the outcomes, between the treated (receivers)
and the matched control (non-receivers) groups. The utility of this matching analysis is that
one gets to see the actual impact of the treatment as it controls background variables as well as
the characteristics of women who were not treated or did not participate. This latter could be
the result of selected women receiving services or the health provider’s selection bias. An Indi-
an study using the same data set reveals that women from lower socio-economic backgrounds
are less likely to receive MCH advice[58]. The effect of the program on the group who did not
participate, that is, if they could have participated what would be the effect on outcome,
is given.

Results from Table 3, the average treatment effect (ATE) of all MH service utilization on
current use of contraception is 3.7% (p<0.01). The ATEs of receiving FP advice during ANC
and PNC visit are 7.3% (p<0.01) and 6.8% (p<0.01), respectively. This slightly higher effect of
ANC is due to the higher effect on the untreated group, i.e. the effect when the women who did
not go could have gone for ANC. On the other hand, ATE of utilization of all MH services on
reducing unmet need for FP is only 0.5%. Receiving advice during ANC and PNC have led to
reduction in unmet need by 3.1% and 1.4% points, respectively. The ATEs of exposure to MH
services by type of method are estimated consistently higher for spacing methods. ATEs of
availing all MH services are 2.9% (spacing) and 0.8% (limiting), of receiving FP advice during
ANC were 4.0% (spacing) and 3.3% (limiting), and of receiving advice during PNC are 3.6%
(spacing) and 3.2% (limiting).

The overall message from this analysis is that the MH service utilization including FP advice
during ANC and PNC visit have led to an increase in current use of contraceptives. However,
these services have not motivated a decline in unmet need at the same pace. ATEs of these
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exposure variables are higher on current use of spacing method than that on limiting methods.
There is not much difference in ATE of MH services utilization (including advice) on unmet
need for FP by type of method.

When we compare average treatment effect on treated (ATT) and average treatment effect
on untreated (ATU) (Table 3), considering all MH service utilization as exposure variable, we
do not find differences between ATT and ATU. However, ATU is higher than ATT when expo-
sure variable is ‘advised received on FP during ANC visit’. It suggests that the women who
could not receive advice on FP during ANC, if they would have been advised the contraception
use outcomes would be at higher level.

Discussion
This study shows the continuity of different MH services and its effect on contraceptive use by
comparing the utilization of succeeding services between two groups. The data from Uttar Pra-
desh has shown lower levels of service utilization with higher discontinuation of MH and FP
services despite the high priority given to the RCH program[59]. These results show that prior
service utilization promotes subsequent service utilization. The highest dropout is observed at

Table 2. Current use of contraceptives and unmet need for family planning methods by selected maternal health service utilisation (Uttar
Pradesh, India; DLHS, 2007–08).

MH Service Utilisation variables Outcome variables

Current use of contraceptives Unmet need for family planning methods

Total Spacing Limiting Total Spacing Limiting

ANC, ID & PNC

No 16.5 8.0 8.5 38.6 10.7 27.8

Yes 24.2 15.7 8.5 34.8 13.7 21.1

Difference 7.7† 7.7† 0.0€ -3.8† 3.0† -6.7†

Advice received on family planning methods during ANC visits

No 15.9 7.8 8.1 38.8 11.2 27.6

Yes 26.7 15.9 10.9 33.9 10.4 23.5

Difference 10.8† 8.1† 2.8† -4.9† -0.8†† -4.1

Advice received on spacing methods of family planning during ANC visits

No - 7.9 - - 11.2 -

Yes - 16.8 - - 10.5 -

Difference - 8.9† - - -0.7€ -

Advice received on limiting methods of family planning during ANC visits

No - - 8.1 - - 27.5

Yes - - 11.3 - - 23.1

Difference - - 3.2† - - -4.4†

Advice received on family planning methods during PNC visits

No 16.5 8.2 8.3 38.5 11.1 27.4

Yes 28.5 17.6 10.9 34.2 11.2 23.0

Difference 12† 9.4† 2.6† -4.3† 0.1† -4.4†

Note: ANC, antenatal check-up; ID, Institutional delivery; PNC, postnatal check-up; χ2 test are performed.

significance level:
†p<0.01,
††p<0.05,
€p<0.10

doi:10.1371/journal.pone.0118584.t002
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the first level of care, i.e. ANC visit and later at institutional delivery level in rural Uttar Pra-
desh. If women go for institutional delivery there is high possibility that they will go for PNC.
Use of modern contraceptives is 24% for those who availed all prior services (ANC, ID, PNC)
in comparison to only 14% among those who had not received any service.

Table 3. Estimated impact of advice on contraceptive use and unmet need for family planning methods among currently married women.

Treatment variables Outcome variables Treated#

(%)
Untreated$

(%)
ATT
(%)

ATU
(%)

ATE
(%)

MH utilisation (ANC, ID & PNC) Current use of modern methods 24.3 20.4 3.8 3.7 3.7†

Current use of spacing methods 15.8 12.4 3.4 2.8 2.9†

Current use of limiting methods 8.5 8.0 0.4 0.8 0.8†

Unmet need for modern
methods

34.7 35.1 -0.3 -0.6 -0.5†

Unmet need for spacing
methods

13.6 11.9 1.6 1.5 1.5†

Unmet need for limiting
methods

21.2 23.1 -1.9 -2.1 -2.0†

FP advice received during ANC sessions Current use of modern methods 26.7 19.9 6.8 7.4 7.3†

Current use of spacing methods 15.9 11.8 4.1 4.0 4.0†

Current use of limiting methods 10.8 8.1 2.7 3.4 3.3†

Unmet need for modern
methods

33.9 36.5 -2.5 -3.2 -3.1†

Unmet need for spacing
methods

10.5 11.7 -1.3 -1.7 -1.6††

Unmet need for limiting
methods

23.5 24.8 -1.3 -1.5 -1.5

FP (spacing) advice received during ANC
sessions

Current use of spacing methods 16.8 12.3 4.5 4.4 4.4†

Unmet need for spacing
methods

10.6 11.9 -1.3 -1.6 -1.5€

FP (limiting) advice received during ANC
sessions

Current use of limiting methods 11.2 8.2 3.1 4.1 4.0†

Unmet need for limiting
methods

23.1 24.4 -1.3 -1.8 -1.7†

FP advice received during PNC sessions Current use of modern methods 28.6 20.8 7.8 6.8 6.8†

Current use of spacing methods 17.7 12.9 4.7 3.5 3.6†

Current use of limiting methods 10.9 7.9 3.0 3.2 3.2†

Unmet need for modern
methods

34.2 36.1 -1.8 -1.3 -1.4†

Unmet need for spacing
methods

11.2 11.7 -0.5 -0.6 -0.6†

Unmet need for limiting
methods

23.0 24.3 -1.4 -0.7 -0.8†

#Treated (exposed to treatment variable).
$Untreated (Unexposed to treatment variable).

ATT- Average treatment effect among treated; ATU- Average treatment effect among untreated; ATE- Average treatment effect; ANC, antenatal check-up;

ID, Institutional delivery; PNC, postnatal check-up.

Significance level:
†p<0.01,
††p<0.05,
€p<0.10

doi:10.1371/journal.pone.0118584.t003
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NRHM has increased the level of MH service utilization and contraceptive use through the
RCH program in India[9]. The integrative approach is cost effective. The net savings and bene-
fits accruing to the health system outweigh the initial costs [60]; It improves household in-
comes, enables greater investment in health, education and well-being[61].

Our findings reveals in rural Uttar Pradesh, women with low socio-economic profile were
less likely to receive MH services, advice on FP during ANC and PNC visit. This is also sup-
ported by other research suggests that there is significant inequality among social groups in re-
ceiving advice on FP during ANC/PNC visits. The poor women are less likely to receive FP
advice [34,58]. Such anomalies depend not only on the system’s efficiency but are also associat-
ed with cultural or social barriers. Therefore, study recommends that women with low
socio-economic profile should be target to leverage service utilization with convergence of MH
and FP.

The study finds that the utilization of critical MH services (any ANC, institutional delivery,
PNC) encourages subsequent contraceptive use and reduces the unmet need for FP marginally.
The increase in FP however could also be the result of a confounder such as integration of MH
and FP services in India[38,62]. There is a need to strengthen this integration to reduce unmet
need for contraceptive use. While comparing by type of methods, MH service utilization is
more effective in increasing the use of spacing method and reducing unmet need for
limiting method.

Research from developing countries indicates that FP advice recipients are more likely to
use contraception than those who do not receive it[63]. A recent study from developed country
among women found counseling regarding FP methods to be more effective in increasing con-
traceptive use[64]. Similar results are found in the present research that the advice on FP dur-
ing ANC/PNC sessions has improved both contraceptive behavior outcomes. Advice during
PNC is found to be more effective followed by, advice received during ANC to improve con-
traceptive behavior as found in previous studies [65–68]. This has a programmatic implications
that advice on FP during PNC and ANC visits should be promoted with more efforts to in-
crease contraceptive use and to reduce unmet need for FP. In the current Government pro-
gram, Doctor, front line health workers including (accredited social health activist, auxiliary
nurse midwives & anganwadi worker) are majorly responsible to provide FP advice or counsel-
ing during ANC and PNC period. With the present study we could not show the impact of
quality and source of counseling. However, the advice by type of method has been explored.

While comparing between two outcome indicators contraceptive use in compare to unmet
need for FP is found to be more influenced by counseling during MH services. As unmet need
for FP depends on contraceptive use and demand for FP. Further, demand for FP is derived
from the pregnancy intention in terms of limiting family size and birth spacing. If counseling
on FP has generated more demand for FP (limiting and spacing) than the increase in use of
contraceptives, unmet need may not reduce with same pace as contraception use has increased.

In a low-resource setting such as Uttar Pradesh, the health system approach to improving
ANC/PNC services should be prioritized with more effective advice on FP to reduce unintend-
ed births. FP advice is part of the routine PNC services and the opportunity to receive informa-
tion and support for FP use should be available to all women irrespective of their
social background.

Although findings of this study offer important insights about MH outcomes and its associ-
ation with contraceptive use and unmet need for FP, these results must be interpreted in the
light of study limitations. In DLHS-III, the information on advice on FP during ANC/PNC ses-
sion was obtained from women at the time of survey and thus responses of advice might be af-
fected by recall bias. The analysis was also restricted only to the last birth that took place in the
three years preceding the survey. The study could not examine the quality of PNC services
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offered in public/private health facilities. Nevertheless, our findings hold important implica-
tions for planning and implementation of programs.
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