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Abstract
Background: Women’s education and empowerment are important predictors of contraceptive use across countries.
However, two of the Indian states, namely, Punjab and Manipur, showed large variations in contraceptive use, despite
the similar level of women’s educational attainment and empowerment. Therefore, this paper attempts to understand variation in contraceptive use between these states, despite having similar level of educational attainment and
empowerment among the married women.
Methods: This study primarily used cross-sectional data of the National Family Health Survey (NFHS) 2015–16 and
to some extent the District Level Household Survey (DLHS) 2012–13 data. The analytical sample includes 13,730
currently married women in Punjab and 8,872 in Manipur. Modern contraceptive prevalence rate (mCPR) is the key
outcome variable of this study. Bivariate, multivariate, and multilevel regression analysis are applied to understand the
differences in mCPR between these states and its determinants.
Results: Mean years of schooling was about 8 years among women of both the states, and about 34% of the women
in Punjab and 27% of the women in Manipur have high level of autonomy. Despite this, use of modern method was
66% in Punjab and only 13% in Manipur. Coverage of family planning program indicators were significantly lower in
Manipur than Punjab – frontline workers’ (FLWs) outreach for family planning was only 18% in Manipur compared to
52% in Punjab. Similarly, only 11% of the public health facilities in Manipur compared to 50% of the health facilities in
Punjab were ready to provide at least one clinical method of family planning.
Conclusion: Despite the similar level of individual level characteristics across the two states, poor coverage of family
planning programs – low outreach of FLWs, low level of facility readiness, as well as sociocultural norms discouraging contraceptive use – might be responsible for lower contraceptive use in Manipur than Punjab. This implies for
strengthening the health system for family planning in Manipur to meet the contraception needs of women by
addressing sociocultural barriers in the state.
Keywords: Modern contraceptive use, Women education, Women empowerment, FLWs outreach for family
planning, Facility readiness, Multilevel analysis, India
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Background
India was the first country in the world to adopt government sponsored family planning program in 1952.
Since then, family planning remained an integral part to
national population policy and reproductive and child
health program adopted and implemented in the country
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time to time. The various programs implemented after
1950s, intended to increase uptake of family planning
services. Due to the longstanding efforts, use of contraceptive prevalence rate (CPR) has increased five folds
over the past five decades in India – the CPR increased
from 11% in 1970 to 54% in 2016 [1, 2], and due to the
provision of voluntary choice in family size norm, there
is decline from around six births per women in 1970 to
about two births in recent years [3].
Previous research has identified women’s education
and empowerment as important determinants of contraceptive use [4–15]. Women’s education enhances their
status within and outside the family and increases exposure to the information and ideas disseminated through
printed materials related to contraceptives. Some studies
also argued that improved status of women increase their
economic opportunities which further lead to higher
decision-making power, hence higher control over contraceptive use [6, 16]. Increased education and empowerment among women also encourage inter-spousal
communication on family planning which is conducive to
promote contraceptive use among couples [17]. Despite
these findings cutting across countries, evidence from
India shows inter-state gap in level of contraceptive use,
even when the women education and empowerment
level are at similar in those states, which requires further
exploration.
Previous studies have also focused that apart to the
individual factors, family planning programs such as
health worker outreach for family planning, improved
supplies of family planning services, facility readiness to
provide contraceptive methods also play important role
in uptake of contraceptive use [17–19]. Health workers
outreach for family planning is associated with generating
demand for contraceptives, increased modern contraceptive use, lowering unmet need, and reducing overall fertility across many developing countries. Health workers’
frequent contact with women of the community, counselling/advising them for family planning use, and door to
door distribution of contraceptives are key to success of
family planning program. Addition to the health workers engagement, easy service provision and improvement
in supply side activities for family planning is important
for an increased and sustained use of contraceptives even
with low levels of socio-economic development [17].
Addition to the individual and family planning program
factors, cultural and societal norms such as religious barriers, misconception about side-effects, social stigma,
son-preference, belief of proving fertility soon after marriage also plays vital role in contraceptive use [20].
Like many other developmental indicators, Indian
states exhibit large inter-state variation in contraceptive
use. Importantly, contraceptive use differs even among
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those states, where proximate as well as distal determinants of contraceptive use are similar. Punjab and
Manipur are the two such states. However, in these two
states, level of women education and empowerment –
determining factors for contraceptive uses and fertility –
are similar. This difference in contraceptive use, despite
having similar educational and empowerment level is
puzzling. If women’s education and empowerment is
associated with contraceptive use, then why contraceptive use differs between the two states? The large gap
between contraceptive use in Punjab and Manipur needs
special attention as none of the literatures have explained
this differential. Exploring the contraceptive use gap
between the two states may help to unpack regional gap
in contraceptive use and hence to adopt region specific
family planning programming. In this context, this paper
tries to explore the difference in modern contraceptive use between Punjab and Manipur, looking beyond
women education and empowerment status.

Materials and methods
Data

This study primarily analysed fourth round of the
National Family Health Survey (NFHS) data, conducted
in India during 2015–16. The NFHS 2015–16 was conducted on representative samples of households covering
all states and union territories of India. It aims to provide
national and state level estimates on fertility, use of family
planning, maternal and child healthcare services, childhood mortality, health and nutritional status of mother
and their new-borns, knowledge and prevalence of HIV,
among others. The survey also provides district level estimates for some of the indicators.
The NFHS adopted a multistage sampling design – a
two-stage sampling design in rural areas and a threestage design in most of its urban areas. In the survey, the
information was collected from a nationally representative sample of 601,509 households and 699,686 women
aged 15–49 years. The data was collected using household schedule and eligible women/individual schedule.
The household response rate was 98% and the individual
(women) response rate was 97%. In the state of Punjab,
data was collected from state representative sample of
16,449 households, and 19,484 women aged 15–49 years;
whereas in Manipur data was collected from a sample of
11,724 households, and 13,593 women aged 15–49 years.
In both the states, the household response rate was over
98% and the individual (women) response rate was over
97% [2].
The main analysis of this study is supplemented by
using the District Level Household Survey (DLHS) 2012–
13 data. The DLHS is also a nationwide survey which
aims to provide estimates of reproductive and maternal
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health indicators at district level in the country. Other
than the community level information, the DLHS 2012–
13 also collected information about availability of human
resource, service provision etc. district hospitals (DH)
and community health centres (CHC) across the country
using facility survey schedule. Detail of the DLHS, report,
and data is available at http://www.iipsindia.org.
Measures
Outcome variable

The outcome variable of this study is modern contraceptive prevalence rate (mCPR) which is defined as proportion of currently married women aged 15–49 years
using any modern contraceptive methods at the time of
survey. This outcome was estimated based on two questions asked in the survey. First, currently married women
were asked ‘Are you currently doing something or using
any method to delay or avoid getting pregnant?’ Those
who responded ‘yes’ were further asked ‘Which method
are you using?’ Women who responded that they/their
husbands were using female sterilization, male sterilization, an intrauterine contraceptive device (IUCD),
male/female condoms, oral contraceptive pills, injectables or diaphragm were considered as using any modern
contraceptive.
Key predictors

The key predictors in this study are women education
and empowerment. Addition to these, family planning
program variables were also used as predictors in the
study. The predictors are defined as follows:
Women education

Women’s education level is computed based on completed years of schooling and grouped into four categories – no schooling, < 10 years of schooling, 10–12 years
of schooling, and 12 + years of schooling.
Women empowerment

Women empowerment is composite indicator, which is
computed using a set of standard variables, suggested
in previous research. Previous studies have measured
women empowerment based on indicators of women’s
mobility (freedom to visit places unescorted) and decision-making [21, 22]. The NFHS 2015–16 provides sufficient information on all these indicators to compute a
women empowerment index. Five decision-making indicators are used: (i) decision on own health care, (ii) decision on large household purchases, (iii) decision on visits
to family and relatives, (iv) decision on spending husband’s earnings, (v) wife beating is justified if she refuses
for sex. Four mobility indicators are used: (i) allowed to
go to market, (ii) allowed to go to a health facility, and
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(iii) allowed to go outside the village (iv) beating justified if went outside without telling. Five economic indicators are used: (i) land ownership (ii) house ownership
(iii) working status (iv) having bank account (v) having
mobile phone. Using these indicators, a composite index
is computed by applying Principal Component Analysis
and termed as women empowerment index which is further divided into three categories: low, medium and high
autonomy.
Family planning program related predictors

Family planning program coverage such as (i) health
workers outreach for family planning, (ii) knowledge
of place from where one can get contraceptives, (iii)
Method Information Index (MII), (iv) exposure to family
planning messages through media, (v) facility readiness
for at least one clinical method are other key predictors.
In the survey, information on first two FP program variables is collected from women who were not using any
contraceptives at the time of survey. Method Information
Index (MII) is a composite measure of quality of care and
depicts the extent to which women were given specific
information when they received family planning services
from a facility/provider [23, 24]. The MII is computed
using three questions asked to a modern method user
– were you informed about other methods? Were you
informed about side-effects of the method you adopted?
Were you told what to do if you experienced side-effects?
Those women who responded “yes” to all the three questions were considered under method information index.
In this study the MII is calculated for women who were
using a modern method of contraceptive. In the survey,
all women were asked that whether they were exposed to
FP messages through radio, television, newspaper, wall
painting/hoarding. Those women who reported ‘yes’ to
either of the media channels were considered as exposed
to FP messages.
Facility readiness for at least one clinical method is calculated using the DLHS (facility data) 2012–13 data. The
readiness is calculated for facilities up to primary health
centres and above. The readiness is defined if the facilities
have required infrastructure, equipment, trained staff for
providing at least one clinical method (female sterilization or intra uterine contraceptive device) and availability of either oral pills or condoms at the date of survey/
observation.
Confounding variables

To assess the effect of aforesaid predictors on explaining the gap in modern contraceptive use in between the
states, following variables are adjusted in the analysis: age
of the women (15–24 years, 25–34 years, 35–49 years),
number of living children/parity (0 child, 1 child, 2

Sharma et al. BMC Public Health

(2022) 22:781

children, 3 + children), current working status (no, yes),
place of residence (rural, urban), household wealth index
(poor, middle, rich), caste (Scheduled Caste [SC], Scheduled Tribes [ST], Other Backward Caste [OBC], Others),
religion (Hindu, Non-Hindu), desire for additional children (no, yes), migration status of husband (no, yes). All
these variables were found to be associated with contraceptive use in previous studies conducted in India and
other developing countries [17–19, 25–34].
Statistical analysis

Bivariate analysis was used to understand the sociodemographic profile of currently married women across
the two states. The analysis is also applied to understand
the differences in prevalence of modern contraceptives
by selected characteristics as well as differences in coverage of family planning program indicators across the
two states. To examine the factors associated with use of
modern contraceptive, multivariate analysis is applied.
Since outcome variable is dichotomous (for instance,
1 = using a modern method; 0 = otherwise) binary logistic regression analysis is used. In the regression analysis
two models were run separately for Punjab and Manipur.
In the model I, we only included women education and
empowerment status, while in the model II, we included
all the selected demographic and socioeconomic variables. Results obtained from the regression analysis are
presented as odds ratio with 95% confidence intervals and
corresponding significance level. In the regression analysis, the explanatory variables were tested for possible
multi-collinearity – using Variation Inflation Factor (VIF)
test. Pearson correlation analysis is applied to understand
the association between FP program variables and modern contraceptive prevalence. Given that the information
on some of the program variables is available to non-user
women only, the correlation analysis was carried out by
using district level average value of the program variables
and mCPR.
The Pearson correlation analysis is not adjusted for
other confounders, hence we further used multilevel
analysis. In the multilevel analysis, individual level,
household level, community level, and district level factors are considered together (details of the variables
considered at different level was presented in Additional
file 1: Appendix 1). The variable considered at household
level was collapsed at household level indicating that
those household with similar characteristics are considered as similar type of household. The primary sampling
unit (PSU) of the NFHS generally coincides with villages
in rural areas and census enumeration blocks in urban
areas. The PSUs are a cluster of households and share a
common geographical, ecological, and cultural environment which is considered as communities in this paper.
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Therefore, the variables measured as community/PSU
are collapsed at the PSU level. The district level variables
are mostly family planning program related variables and
were generated from the individual level data by collapsing those at district level. The facility readiness variable
was taken from the DLHS 2012–13 facility level data and
merged with the NFHS data using district code. Considering these four levels of variables, multilevel regression model is applied to evaluate relationships between
use of modern contraceptive and explanatory variables
and their variances at different levels. In the multilevel
analysis, we run three separate models. Model-I is empty
model – without any explanatory variables – and fitted
to test the random variability in the intercept. Model-II
examined the effect of individual & household, and community level characteristics. Model-III examined the
effect of individual & household, community, and district
level characteristics simultaneously.
The fixed effects of explanatory variables were reported
in terms of adjusted odds ratios (AORs) with their 95%
confidence interval (CI). The random effects were
expressed in terms of variances and standard errors at
the household, community, and district levels. The random effects estimate the variation in use of modern
method across different groups expressed as Intra-Class
Correlation (ICC) and Proportional Change in Variance
(PCV). We followed the similar procedures to fit multilevel analysis and compute ICC and VPC as suggested in
previous studies [35, 36]. The estimates of binary logistic regression analysis as well multilevel analysis were
presented as adjusted odds ratios (AORs) with 95% confidence intervals and corresponding significance level.
AOR > 1 indicates higher odds of modern contraceptive
use, while AOR < 1 indicates low use of modern contraceptive. All the statistical analyses are conducted using
statistical software Stata 15.1. The multilevel analyses
are carried out using the “runmlwin” program to run the
MLwiN 3.00 beta software inbuilt in Stata. It is important to mention that the NFHS used multistage sampling
design, hence standard errors were adjusted for weighting and clustering in all estimates.

Results
Socioeconomic characteristics of the study sample
across the states

Percentage distribution of women by age group was similar across both the states and about half of the women
across the states (49% each in Punjab and Manipur) were
over 35 years of age (Table 1). Proportion of women
with three and more children was 26% in Punjab and
38% Manipur. Desire for additional child was higher
among women of Manipur (34%) than Punjab (20%).
Mean years of schooling was about 8 years in both the
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Table 1 Percentage distribution of currently married women
15–49 years by selected demographic and socioeconomic
characteristics in Punjab and Manipur, 2015–16
Punjab

Manipur
Use of any method (CPR)

75.8

23.6

11.0

13.5

Use of modern method (mCPR)

66.3

12.7

Method mix among users of any method

Age of women (in years)
15–24 years

Table 2 Percent of family planning indicators among currently
married women aged 15–49 years in Punjab and Manipur, 2015–
16
Punjab

Manipur

25–34 years

40.4

37.6

35–49 years

48.6

49.0

Female sterilisation

37.5

3.1

Mean age (in years)

34.4

34.1

Male sterilisation

0.6

0.1

Oral pill

2.5

4.2

6.8

3.7

Parity
0 child

8.6

9.1

IUCD

1 child

22.2

23.6

Condom

2 children

42.8

29.0

Any traditional method

3 + children

26.4

38.3

Desire for more children
No

79.7

66.3

Yes

20.3

33.7

18.9

1.4

9.5

10.9

Rhythm

6.2

1.6

Withdrawal

3.3

9.3

Other Method
Women with unmet need for contraception

0.1

0.2

6.2

30.1

Years of schooling
No schooling

21.5

15.3

< 10 years

48.6

56.4

10–12 years

15.0

14.5

12 + years

Mean years of schooling

14.9

15.7

8.0

8.4

Women autonomy
Low

38.9

28.1

Medium

26.8

44.9

High

34.3

27.0

Currently working
No

82.0

46.5

Yes

18.0

53.5

states. In Punjab 39% of women have low autonomy, 27%
have medium autonomy, and 34% have high autonomy.
This compared with 28%, 45%, and 27% respectively in
Manipur. Distribution of women by current working
status was higher in Manipur (54%) than Punjab (18%).
Women distribution by household wealth index varies
across the states – 86% women of Punjab compared to
only 31% women of Manipur belonged to rich household.
Majority of women across the states were non-Hindu. In
both the states, about 4% of women reported that their
husbands were migrant.

Place of residence
Urban

40.1

38.5

Rural

59.9

61.5

Household wealth index
Poor

3.5

37.7

Middle

10.8

31.3

Rich

85.7

31.0

Religion
Hindu

36.1

47.3

Non-Hindu

63.9

52.7

Caste
Scheduled caste

37.2

7.2

Scheduled tribes

0.2

30.4

Other backward class

20.0

18.2

Others

42.7

44.2

Husband migration status
Living together

95.7

95.5

Staying elsewhere

4.3

4.5

13,730

8,872

Total numbera of currently married
women (15–49 years)
a

Numbers are based on unweighted cases

Differences in modern contraceptive use across the states

Prevalence of modern contraceptive use varied starkly in
Punjab and Manipur – use of any contraceptive was 76%
in Punjab and 24% in Manipur; and use of modern contraceptive was 66% in Punjab and only 13% in Manipur
(Table 2). Among the contraceptive users, female sterilization (38%) was the dominant method in Punjab followed by condom (19%) and traditional method (10%);
whereas in Manipur, traditional method was the main
method (11%) followed by oral pills and IUCD (4% of
each). About a third of the currently married women
(30%) of Manipur has unmet need for contraception,
which was only 6% in Punjab.
In both the states, modern contraceptive prevalence rate was higher among older women (Table 3).
For instance, in Punjab, the prevalence was 37%
among women aged 15–24 years, 63% among women
25–34 years and 76% among women 35–49 years. Similarly, in Manipur, the prevalence was 7% among women
15–24 years, 15% among women aged 25–34 years and
13% among women 35–49 years. In both the states, use
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Table 3 Variations in modern contraceptive prevalence rate (%)
among currently married women aged 15–49 years by selected
background characteristics in Punjab and Manipur, 2015–16
Punjab

Manipur

Age of women
15–24 years

36.9

6.8

25–34 years

63.4

14.8

35–49 years

75.5

12.7

0 child

10.5

0.8

1 child

55.2

7.3

2 children

75.2

15.3

3 + children

79.6

16.9

No

73.7

15.4

Yes

37.6

7.3

75.8

12.5

66.0

13.5

10–12 years

61.8

13.4

12 + years

58.5

9.2

Parity

Desire for more children

Years of schooling
No schooling
  < 10 years

Women autonomy
Low

55.7

10.1

Medium

70.2

13.8

High

66.9

14.9

Currently working
No

62.6

11.9

Yes

65.4

14.7

Place of residence
Urban

65.3

12.9

Rural

67.1

12.6

Household wealth index
Poor

68.1

12.6

Middle

70.4

13.6

Rich

65.8

11.9

Religion
Hindu

64.6

12.8

Non-Hindu

67.3

12.6

Scheduled Caste

68.0

12.9

Scheduled Tribes

44.7

11.4

Other Backward Class

64.5

12.0

Others

65.8

14.0

Living together

68.0

13.0

Staying elsewhere

30.4

6.4

Caste

Husband migration status

of modern contraceptive increased by parity. Use of modern method was about twice higher among women who
want no more children than women who want more children – 74% vs. 38% respectively in Punjab and 15% vs. 7%

respectively in Manipur. In Punjab, modern contraceptive prevalence rate decreased with increased education
level – 76% among uneducated women and 59% among
those who received more than 12 years of schooling. In
Punjab, use of modern method was 56% among women
with low autonomy, 70% among women with medium
autonomy, and 67% among women with high autonomy;
the use was 10%, 14% and 15% respectively in Manipur.
Factor associated with modern contraceptive use
across the states

Logistic regression analysis was conducted separately in
both states to examine the factors associated with modern contraceptive use. Results, without accounting for
other factors (Model I), show that women education was
inversely associated with use of modern contraceptive in
both the states; however, the association was significant
in Punjab only (Table 4). For instance, in Punjab, women
who received 12 + years of schooling were 52% less likely
(AOR = 0.52; CI = 0.35,0.76) to use modern contraceptive
than women who received no years of schooling. Result
was similar for women with other groups of schooling.
Women empowerment has positive and significant influence on modern contraceptive use across both the states
– with compare to women with low empowerment, the
women with high empowerment in Punjab were 70%
more likely (AOR = 1.70; CI = 1.31, 2.20) to use modern
contraceptive and the women in Manipur were 61% more
likely (AOR = 1.61; CI = 1.07, 3.67) to use modern contraceptive. When women education and empowerment
were adjusted for other socioeconomic characteristics
(Model II), effect of education continued to be similar in
Punjab. In Manipur, though women education had positive influence on modern contraceptive use, but it was not
statistically significant. Effect of women empowerment
continued to be same in both the states, but result was
statistically significant in Punjab only. In Punjab, compared to women with low empowerment, women with
high empowerment were 45% more likely (AOR = 1.45;
CI = 1.03, 1.94) to use modern contraceptive.
Other than women education and empowerment,
women parity was positively and significantly associated with modern contraceptive use in both the states.
Modern contraceptive use was significantly lower
among women with a migrant husband compared to
women whose husbands were staying with them –
in Punjab women with migrant husbands were 19%
(AOR = 0.19; CI = 0.12, 0.30) less likely to use modern
contraceptive and the women in Manipur were 38%
less likely (AOR = 0.38; CI = 0.13, 1.11) to use modern
contraceptive.
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Table 4 Odds ratio (95% of confidence interval) – obtained from binary logistic regression analysis – showing the influence of
demographic and socioeconomic characteristics on modern contraceptive use among currently married women aged 15–49 years in
Punjab and Manipur, 2015–16
Punjab
Model I

Manipur
Model II

Model I

Model II

Years of schooling
No schooling (Ref.)
   < 10 years

0.67 (0.49, 0.91)**

0.74 (0.53, 1.05)

1.19 (0.65, 2.17)

1.39 (0.72, 2.70)

  10–12 years

0.44 (0., 0.64)***

0.64 (0.40, 1.03)**

0.87 (0.41, 1.82)

1.13 (0.47, 2.73)

  12 + years

0.52 (0.35, 0.76)***

0.87 (0.53, 1.40)**

0.85 (0.40, 1.81)

1.16 (0.47, 2.88)

  Medium

1.88 (1.41, 2.50)**

1.77 (1.29, 2.42)**

1.45 (0.90, 2.34)

1.26 (0.74, 2.14)

  High

1.70 (1.31, 2.20)***

1.45 (1.03, 1.94)**

1.61 (1.07, 3.67)**

1.28 (0.73, 2.25)

Women autonomy
Low (Ref.)

Age of women
15–24 years (Ref.)
  25–34 years

1.92 (1.28, 2.87)**

2.03 (0.79, 5.19)

  35–49 years

1.69 (1.09, 2.64)**

1.21 (0.47, 3.16)

Parity
0–1 child (Ref.)
  2 children

3.29 (2.34, 4.64)***

4.28 (2.30, 7.19)***

  3 + children

2.62 (1.73, 3.96)***

4.70 (2.36, 9.35)***

0.59 (0.41, 0.84)**

0.89 (0.52, 1.51)

0.81 (0.59, 1.13)

1.08 (0.71, 1.66)

1.27 (0.96, 1.68)**

0.96 (0.62, 1.48)

  Middle

1.26 (0.57, 2.76)

1.60 (0.98, 2.61)*

  Rich

0.97 (0.46, 2.06)

1.22 (0.67, 2.23)

0.99 (0.76, 1.29)

1.19 (0.71, 1.99)

  Scheduled Tribes

1.00

0.40 (0.18, 0.89)**

   Other Backward Class

0.79 (0.57, 1.10)

0.49 (0.22, 1.07)*

  Others

1.06 (0.78, 1.45)

0.79 (0.39, 1.59)

0.19 (0.12, 0.30)***

0.38 (0.13, 1.11)*

Desire for more children
No (Ref.)
  Yes
Currently working
No (Ref.)
  Yes
Place of residence
Urban (Ref.)
  Rural
Household wealth index
Poor (Ref.)

Religion
Hindu (Ref.)
  Non-Hindu
Caste
Scheduled Caste (Ref.)

Husband migration status
Living together (Ref.)
  Staying elsewhere
Ref.: Reference category
Figures in parenthesis are 95% confidence intervals; ***p<0.001; **p<0.05; *p<0.10
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Differences in family planning program between the states

Coverage of family planning program indicators were significantly higher in Punjab than Manipur (Table 5). For
instance, method information index was 34% in Punjab
and 20% in Manipur. Similarly, health workers’ outreach
for family planning (among non-user women) was 52% in
Punjab and only 18% in Manipur. When comparing the
reasons for non-use among women who were not using
any method at the time of survey, 19% of the women in
Manipur compared to 9% in Punjab reported opposition
from family (mostly from husband) as a reason for nonuse. Health related reason for not using a method was
much higher in Manipur (30%) than Punjab (2%). There
is high and positive correlation between modern contraceptive use and method information index (correlation
coefficient = 0.712) and health workers outreach (correlation coefficient = 0.788) in Manipur.
Multilevel logistic regression analysis shows that relationship between use of modern method with all individual and household characteristics, adjusting for
community and district (Table 6). The results obtained
from the analyses indicate that adjusted odds ratio of
modern contraceptive use remained similar for individual-level characteristics even after adjusting for contextual variables from a higher level. In addition, district
level variables such as facility readiness for at least one
clinical method was strongly and positively associated
with use of modern contraceptives. For instance, in
case when 20–40% of the health facilities in districts are
ready for at least one clinical family planning method,
the adjusted odds ratio of modern contraceptive use was
1.68 [CI: 0.82, 3.47], and when over 40% of health facilities were ready, the adjusted odds ratio was 1.64 [CI: 0.73,

3.66] compared to when the < 20% of health facilities were
ready for at least one clinical method of family planning.
Another district level variable such as method information index was positively and significantly associated with
use of modern contraceptive – adjusted odds ratio was
3.36 (CI: 1.65, 6.84] when the index was 40 + % compared
when it was < 20%. Community level factor such as frontline health worker outreach was directly associated with
use of modern contraceptive; however, the result was not
significant statistically.

Discussion
Using the National Family Health Survey 2015–16 and
the District Level Household and Facility Survey 2012–
13, this paper explores gap in modern contraceptive use
among the currently married women aged 15–49 years
between Punjab and Manipur, where women education
and empowerment level are similar. Modern contraceptive prevalence rate differs starkly between these states –
the mCPR is on highest end in Punjab and lowest end in
Manipur. Women empowerment has a positive and significant influence on use of modern contraceptive in both
the states. Women education has differential effect across
the states – in Punjab it has significant negative effect,
whereas in Manipur it has positive, but not significant,
effect. Coverage of family planning health program variables is significantly lower in Manipur than Punjab.
Regional differences in use of family planning services are evidenced in previous studies and our findings are similar [37, 38]. The stark regional variation in
contraceptive use can be explained by the fact of interstate differences in women’s characteristics which determine contraceptive use, differences in family planning

Table 5 Selected family planning program coverage (%) and its correlation with modern contraceptive use in Punjab and Manipur,
2015–16
Percentage
Punjab

Correlation coefficient
Manipur

p-value^

Punjab

Manipur

Method information index (MII)

34.4

20.1

< 0.001

0.726*

0.712*

FLWs outreach for FP

51.8

17.5

< 0.001

0.476*

0.788*

Knowledge about source of FP services

78.2

64.4

< 0.001

0.397*

0.900*

Not received any FP message through media

11.8

26.2

< 0.001

0.146

–0.628

Reason for non-use
Any opposition

9.2

18.6

< 0.001

0.147

–0.704*

Health related reasons

2.3

29.9

< 0.001

0.332

–0.455

50.3

10.8

< 0.001

na

na

Facilities (primary health centers and above) ready
for at least one clinical method
^p-values are obtained using chi2 test

Correlation coefficients are obtained by taking the average district level value of the modern contraceptive use and selected family planning program coverage
indicators
*

p < 0.05
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Table 6 Multilevel regression analysis showing associated factors to use of modern contraceptive (mCPR) among currently married
women aged 15–49 years in Punjab and Manipur, 2015–16
Model-I

Model-II

Model-III

Odds ratio (95% CI)

Odds ratio (95% CI)

Odds ratio (95% CI)

0.05 (0.03, 0.08)***

0.12 (0.06, 0.24)***

   < 10 years

1.03 (0.78, 1.36)

1.03 (0.78, 1.36)

  10 + years

0.77 (0.56, 1.05)

0.77 (0.56, 1.05)

  Medium

1.48 (1.17, 1.88)***

1.47 (1.16, 1.86)***

  High

1.37 (1.08, 1.76)**

1.35 (1.06, 1.72)**

  25–34 years

2.10 (1.50, 2.95)***

2.10 (1.50, 2.94)***

  35–49 years

1.79 (1.23, 2.60)**

1.77 (1.22, 2.57)**

  2 children

3.10 (2.36, 4.09)***

3.05 (2.32, 4.00)***

  3 + children

3.06 (2.21, 4.24)***

3.03 (2.19, 4.19)***

0.58 (0.44, 0.77)***

0.57 (0.43, 0.76)***

1.03 (0.81, 1.30)

1.03 (0.82, 1.31)

0.91 (0.72, 1.14)

0.97 (0.77, 1.21)

  OBC

0.86 (0.65, 1.13)

0.84 (0.64, 1.12)

  Others

0.97 (0.75, 1.25)

0.94 (0.73, 1.21)

  Middle

1.18 (0.90, 1.55)

1.17 (0.89, 1.53)

  Rich

1.26 (0.96, 1.65)

1.26 (0.96, 1.64)*

0.88 (0.68, 1.14)

0.87 (0.67, 1.12)

  30–60%

1.15 (0.86, 1.54)

1.12 (0.84, 1.50)

  60 + %

1.27 (0.92, 1.74)

1.18 (0.86, 1.62)

Individual & household level variables
State
  Punjab (Ref.)
  Manipur
Years of schooling
No schooling (Ref.)

Women autonomy
Low (Ref.)

Age of women (in years)
15–24 years (Ref.)

Parity
0–1 child (Ref.)

Desire for more children
No (Ref.)

  Yes
Currently working
No (Ref.)
  Yes
Religion
Hindu (Ref.)
  Non-Hindu
Caste
SC/ST (Ref.)

Household wealth index
Poor (Ref.)

Community level variables
Place of residence
  Rural (Ref.)
  Urban
FLWs outreach for FP
  < 30% (Ref.)

District level variables
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Table 6 (continued)
Model-I

Model-II

Model-III

Odds ratio (95% CI)

Odds ratio (95% CI)

Odds ratio (95% CI)

Method information index
   < 20% (Ref.)
  20–40%

1.19 (0.66, 2.15)

  40 + %

3.36 (1.65, 6.84)***

Exposure to FP message through media

  < 25% (Ref.)
  25 + %

0.91 (0.32, 2.58)

Knowledge about source of FP services

  < 20% (Ref.)
  20–40%

1.39 (0.92, 2.09)

  40 + %

0.72 (0.32, 1.62)

Facility readiness for at least one clinical method

  < 20% (Ref.)
  20–40%
  40 + %

  Constant

1.68 (0.82, 3.47)
1.64 (0.73, 3.66)
0.85 (0.51, 1.41)

0.48 (0.27, 0.84)**

0.15 (0.05, 0.47)***

  District level

1.90 [0.50]

0.26 [0.10]

0.05 [0.04]

  Community level

0.19 [0.02]

0.43 [0.09]

0.43 [0.09]

   Individual & household level

0.00 [0.00]

0.00 [0.00]

0.00 [0.00]

Random effect parameters
   Variance [SE]

VPC (PCV in %)
  District level

0.01 (80.8%)

  Community level

0.12 (0.0%)

   Individual & household level

0.00 (0.0%)

Ref. Reference categories, VPC Variance partition coefficient, PCV Proportional change in variance, CI Confidence interval
***

p < 0.001; **p < 0.05; *p < 0.10

SE: Standard errors; Figures in square brackets are standard errors

program coverage, differences in socioeconomic status
of the states, as well as inherited cultural/social norms
related to family planning use in the states. While in both
the study states, some of the characteristics of women
i.e. education level, empowerment etc., are similar, and
hence raises the question that why there is huge differences in modern contraceptive use despite having similar
level of characteristics.
Women empowerment has significant positive influence on use of modern contraceptive in Punjab but not in
Manipur. This finding in case of Punjab is similar to that
of previous studies which documented that empowered
women are more likely to adopt family planning services
[4, 5, 8–12, 14]. Role of high empowerment on modern
contraceptive use can be channelized through greater
knowledge and importance of family planning method,
increased inter-spousal communication on family planning, increased economic opportunity among women,
better decision making about their reproductive matters,

and increased confidence on seeking family planning
services with a health provider which all can affect contraceptive use in positive way. Our findings showed that
women’s education has negative effect on modern contraceptive use, particularly in Punjab. In prosperous
state like Punjab, other developmental indicators and
FP program strengthening might be playing greater role
in adoption of modern contraceptive than the women
education.
The differences between coverage of family planning
program indicators between the two states suggest that
family planning program intensity are different in these
two states and can be possibly associated with different
level of modern contraceptive use between the states. A
stark gap in informed choice between the states is associated with the gap in modern contraceptive use. For
instance, the results obtained from multilevel analysis
clearly indicate that facility readiness directly associated
with use of modern method. Given the very low level of
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facility readiness in the state of Manipur than Punjab,
that could be one of the reasons for such a low use of family
planning services in the state. The findings further revealed
that higher the method information index, higher the use of
family planning. This finding is in similar line with previous
studies, which found that quality of care leads to increased
contraceptive uptake and continuation [39–42].
Health workers’ outreach for family planning is also
higher in Punjab than in Manipur, which may contribute in contraceptive use gap between the states. Health
workers’ frequent contact with women of the community, counselling/advising them for family planning
use, and door to door distribution of contraceptive services has been associated with increased demand and
use of the family planning services [43, 44]. High level
of opposition and health related reasons for non-use in
Manipur than Punjab might be other factors for contraceptive use differentials between the states. Previous
studies have shown that side-effect or fear of side-effect
is strongly associated with either choosing not to start
or discontinuing contraceptive [45–47]. Results of the
multilevel analysis showed that inclusion of the district
level variables decrease the randomness in the model,
which reflects that influence of district level variables in
explaining the variation in contraceptive use.
Findings of this study needs to be interpreted cautiously considering few limitations. First, the study used
cross-sectional survey data, which can only reveal association rather than causal effect between outcomes and
covariates. Second, these two states are culturally different, hence one could expect differing cultural/social
norms encouraging to contraceptive use; however,
information to those issues are not captured in the data
set hence not analysed. Third, there may be important
unmeasured factors that explain the observed associations, which were not captured in the dataset used
in this study. This indicates that there is need for further research at ground level through primary survey to
understand the cultural implication on contraceptive use.
Finally, while the state specific multilevel analysis could
have better reflected that how the programmatic factors
are associated with modern contraceptive use within in
the state, however given the few numbers of districts,
particularly in Manipur, we could not conduct the multilevel analysis sperate for the states.

Conclusion
The findings of this study offer research as well policy
implications in context of varying contraceptive use
across geographies of India. First, there is scope of more
work to explain contraceptive use gap between the two
states. This can be done by conducting primary study
to understand the historical and cultural perspective
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on contraceptive use across the states, particularly in
Manipur. Qualitative information may be collecetd to
understand the cultural barrier in use of family planning.
Second, there is need to improve the family planning program coverage indicators such as increased provider client interaction, facility readiness to offer more basket of
choice, counselling of women on fear of side-effect, family/community involvement on family planning discussion, and increased health workers outreach for family
planning. All these will help in uptake of use of contraceptive services, particularly in Manipur and those states
where prevalence of modern contraceptive is low.
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