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Abstract- The main aim of the present study is to find the significant predictors associated with modern contraceptive use 

in EAG states of India through the Hierarchical model. For this, we develop a model which includes the hierarchical effect 

present in the data. First, we calculated Intraclass Correlation (ICC), which shows the amount of variation in modern 

contraceptive use is explained by the district level. Second, this district-level variation was included in the model to obtain 

precise results. The data used for the study was obtained from  National Family Health Survey round four (NFHS-4). The 

NFHS-4 surveyed a total sample of 699,686 women aged 15-49 years. The survey used a stratified two-stage sampling 

technique. The selection of PSUs (Primary sample Units) for village areas and Census enumeration blocks (CEBs) in urban 

areas were selected from the census 2011. The results showed that the odds of using modern contraceptive use were high 

among families with a high wealth index and the same results were found for all EAG states. The study also reveals that 

exposure to media, knowledge score of women, and place of residence were significant predictors of modern contraceptive 

use in EAG states. Akaike Information Criterion was used to compare a simple logistic regression model in which no 

district level variation was included to model modern contraceptive use and a Hierarchical model which includes district 

level variation to model modern contraceptive use. As a result, the Hierarchical model was found to be the best fit as 

compared to a simple logistic regression model. 

               

Keywords- Hierarchical Model, Modern Contraceptive use, Socio-economic and demographic predictors of modern 

contraceptives 

 

I. INTRODUCTION 
 

India ranks second in the world after China with 1.3 billion 

people and it is projected that soon will cross China and 

become the country with the highest population in the 

entire world. High fertility rates are always a major 

concern for any country as it always acts as a barrier to 

access health care services, development, and economic 

growth of the country. India is still struggling to achieve a 

TFR of 2.1. As per the NFH-4 India, TFR was witnessed 

as 2.2. 

 

Family planning services and programs help in controlling 

the fertility rate as they improve the health of mother and 

child by acting as a barrier to unintended pregnancies [1]. 

Family planning through contraceptive use increases the 

interval between two pregnancies and helps women to 

make their own decisions on the use of contraception [2, 

3]. Despite these benefits, the contraceptive prevalence 

rate is quite low in India (53%). As Ministry of Health and 

Family Welfare, based on high fertility rates and poor 

socio-demographic indicators defined eight states (Bihar, 

Jharkhand, Madhya Pradesh, Uttarakhand, Odisha, Uttar 

Pradesh, Chhattisgarh, and Rajasthan) as Empowered 

Action Group. Among all the EAG states Bihar reported 

the lowest contraceptive prevalence rate (23%). For other 

states, the contraceptive prevalence rate is as follows, 

Jharkhand (37%), Madhya Pradesh (50%), Odisha (45%), 

Rajasthan (53%), Uttar Pradesh (32%), and Uttarakhand 

(49%). 

 

Socioeconomic and demographic factors are significant 

predictors of contraceptive use. A research study in Uttar 

Pradesh and Bihar stated that son preference was 

positively associated with contraceptive use. A strong 

preference for a son acts as an obstacle to family planning 

programs as the couple continues to have children [4]. 

Women’s education level, types of residence, exposure to 

media, and age all have a significant effect on 

contraceptive use [5-11]. Thus an ample amount of 

literature can be found on determinants of contraceptive 

use. Most of these studies reference above ignore the 

hierarchical or nested effect on contraceptive use. The 

hierarchical effect on contraceptive use is essential for 

policymaking purposes. Let's understand through a short 

example, that there might be differences in the socio-

demographic profile of women within a state and between 

states. Ignoring these effects in the analysis may lead to 

wrong estimates. In the past, many researchers had made 

considerable progress in developing techniques and 

http://www.isroset.org/
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computer programs for fitting Multilevel linear models 

with includes normal distributes error term at various level 

[12-15]. Our interest lies in the model where the response 

variable is binary as our outcome variable (contraceptive 

use and non-use) had two binary outcomes (yes or no).  

In the context of EAG states the literature is limited thus 

our study will help to examine the importance of 

hierarchical effect while analyzing such data with 

hierarchy or nested structure in the EAG states of India. 

Our study primarily serves three objectives : (1) to 

examine district-level variation in contraceptive use in all 

EAG states, (2) to identify significant factors that are 

associated with contraceptive use using hierarchical 

modeling, and (3) to compare both models with no 

hierarchical effect and one with hierarchical effect. 
 

This study was organized in the following sections. 

Section I includes the introduction, related work, and 

specific objectives of the study conducted.  

Section II includes related works done in past research. 

Section III is the description of the variables, structure of 

Models used in the study, and statistical analysis 

techniques used for analyzing data. Section IV contains 

results obtained from the study in form of tables and 

figures and the discussion based on the results. Section V 

describes the conclusion of the study with the suggestion 

for further studies. 
 

II. RELATED WORK 
 

 In 1992 a study conducted by Pabley and Goldman used a 

standard logit model including variations due to sample 

clustering [16]. Another study conducted in Bangladesh 

reveals that the hierarchical approach to model 

contraceptive use is quite helpful in understanding the 

socioeconomic and demographic factors that are 

associated with contraceptive use more precisely as 

compared to previous methods where the hierarchical 

effect was ignored [17]. Evidence shows that various 

levels of geographical areas such as districts, states, and 

blocks had a different impact on the behavior of 

respondents as different geographical areas have 

variability in socio-economic characteristics. Thus it 

becomes quite important to explore the heterogeneity 

between districts. 

 

III. METHODOLOGY 

 

National Family Health Survey round four (NFHS-4) data 

was used in the present study.NFHS is a large-scale multi-

round survey and a nationally representative source of data 

on population, health, and nutrition for India and its states. 

It covers all 29 states and all six union territories for the 

first time which provides estimates of the most indicators 

of the district level for all 640 districts of India. The 

NFHS-4 surveyed a total sample of 699,686 women aged 

15-49 years. The survey used a stratified two-stage 

sampling technique. The selection of PSUs (Primary 

sample Units) for village areas and Census enumeration 

blocks (CEBs) in urban areas were selected from the 

census 2011. The probability proportion to size (PPS) 

sampling technique was used to select villages from the 

sampling frame, PSUs were linked to the nearest PSUs 

where several households were less than 40. For urban 

areas information on CEBs was obtained from the Office 

of the Registrar General and Census Commissioner, New 

Delhi. All the CEBs were then sorted based on the 

percentage of the Schedule Caste/Schedule Tribe 

population and PPS sampling was used for the selection of 

CEBs. 
 

Before initiating the main survey, a complete mapping of 

all the household and listing operations was complete. 

Further, if a selected Primary Sample Unit has at least 300 

estimated households, it was divided into segments with 

approximately 100-150 households. Then two segments 

were randomly selected using a systematic sampling 

technique using probability proportion to segment size. 

The data file for NFHS-4 can be obtained from the DHS 

program website. 
 

Variables 

The outcome variable in the study was modern 

contraceptive use. In the NFHS-4 survey, currently 

married women were asked which contraceptive method 

they are currently using. Women whose responses were 

modern contraceptives were coded as yes and for other 

methods and no method, the response was coded as no. 

Details for the method considered to be modern or 

traditional have been published in previous studies. 

 

The following individual-level socioeconomic and 

demographic variables were included in the analysis: Age, 

Education, Religion, wealth status, Total children ever 

born, exposure to media, and knowledge score. 

Knowledge score was calculated on the basis that how 

many modern methods a woman was able to name. There 

were 7 items in the knowledge score. Women were 

considered to have high knowledge of modern 

contraceptives if their score was more than 3 and low if 

their score was below or equal to 3. Place of residence the 

only community-level variable was included in the 

analysis. 
 

Hierarchical Structure of Data 

In a situation where lower-level units of data are nested in 

higher-level units of data then the data is considered to be 

hierarchy or nested in nature. These types of data are 

common in educational, clinical, and survey settings. For 

example, students can be nested in classrooms, or teachers 

or teachers can be nested within the school. Ignoring these 

multilevel effects while conducting a research analysis can 

lead to misleading conclusions. Research shows that 

ignoring these multilevel effects can impact the estimation 

of variance and power to detect covariates effect [18-22]. 

Harvey Goldstein, in his paper, said that real populations 

have a hierarchical structure[23].In National Family 

Health Survey the basic unit of analysis is women i.e. level 

1. These women are consequently nested within districts 

representing level 2. The existence of such a hierarchy in 

data is neither accidental nor ignorable [24]. 
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Data Analysis 
The analysis of the study includes both descriptive 

statistics and a multi-level logistic regression for analyzing 

data. Model-building process for the specific objective of 

the study is shown in table 1. 

 

Table 1: Model building process 

Model-1 Model-2 Model-3 Model-4 

Empty model: No predictors 

just random effects for the 

intercept 

 

An unadjusted logistic 

regression model 

 

An adjusted logistic 

regression model 

 

Model-1+level-1 fixed effects 

Model-1 gives  Intraclass 

correlation which shows the 

amount of variation in the 

outcome variable (Modern 

contraceptive use ) explained 

by level-2 units(districts) 

 

The outcome gives crude 

estimates when considering 

only one 

independent(predictor) 

variable 

 

The outcome gives the 

estimates taking into 

account all independent 

variables included in the 

analysis 

Results indicate the relationship between 

level-1 predictors (socioeconomic and 

demographic variables of the women) 

and the dependent variable (Modern 

contraceptive use) considering the 

random effect. 
 

Thus our study includes four models and a model-specific 

mathematical equation is described here.Equation-1 given 

below is a simple level-1 model with one individual-level 

predictor where Yij is the log of odds of using modern 

contraceptive for women i in district j. βoj represents is the 

intercept or average log of odds of using a modern 

contraceptive at district j, Xij is individual-level predictors 

(age, education, wealth index, knowledge score, residence, 

Total children ever born, exposure to media, religion), and 

β1j  is the slope related with Xij showing the relationship 

between women level variable and the log of odd of using 

a modern contraceptive method. 

 

    Yij = βoj + β1j Xij                                                         (1) 

The second equation given below is a simple level-2 

model with one district-level predictor where βoo gives a 

log of odds of using a modern contraceptive in a typical 

district, 𝑊𝑗 is the district-level predictor but for our 

analysis, we have not taken any district-level predictor so 

𝛽𝑜1 𝑊𝑗 will be equal to zero, β1o  is the average effect of 

individual-level predictors, and 𝜇𝑜𝑗 is the level-2 (district) 

error term representing the effect associated with district j. 

 

     Yij = βoo + β1o Xij + 𝛽𝑜1 𝑊𝑗 + 𝜇𝑜𝑗                          (2) 

So the final equation for a two-level model is given below: 

 

Yij = βoo + β1o (𝑎𝑔𝑒)𝑖𝑗 + β2o (𝑟𝑒𝑠𝑖𝑑𝑒𝑛𝑐𝑒)𝑖𝑗 +

β3o (𝑒𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛)𝑖𝑗 + β4o (𝑟𝑒𝑙𝑖𝑔𝑖𝑜𝑛)𝑖𝑗 +

β5o (𝑡𝑜𝑡𝑎𝑙 𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 𝑒𝑣𝑒𝑟 𝑏𝑜𝑟𝑛)𝑖𝑗β6o (𝑤𝑒𝑎𝑙𝑡ℎ 𝑖𝑛𝑑𝑒𝑥)𝑖𝑗 +

β7o (𝑒𝑥𝑝𝑜𝑠𝑢𝑟𝑒 𝑡𝑜 𝑚𝑒𝑑𝑖𝑎)𝑖𝑗 +

β8o (𝑘𝑛𝑜𝑤𝑙𝑒𝑑𝑔𝑒 𝑠𝑐𝑜𝑟𝑒)𝑖𝑗 +

𝜇𝑜𝑗                                                                                              (3) 

 

In our study, we first need to estimate the amount of 

variability in the chance of using modern contraceptives 

rather than not using a modern contraceptive that lies 

within the district of a state. To do we run an Empty model 

with no predictors from equation 3 and calculate the 

intraclass correlation coefficient. Below is the equation for 

calculating ICC: 

𝐼𝐶𝐶 =
𝑣𝑎𝑟(𝜇𝑜𝑗)

𝑣𝑎𝑟(𝜇𝑜𝑗) + (𝜋2

3⁄ )
 

Where 𝑣𝑎𝑟(𝜇𝑜𝑗) is the district-level variance component. 

The higher the value of 𝑣𝑎𝑟(𝜇𝑜𝑗) the larger the variability 

of the average log of odds between districts. The level-1 

variance component is defined as  𝜋2

3⁄ ≈ 3.29 which is 

standard logistic distribution [25]. 
 

IV. RESULTS AND DISCUSSION 
 

A total of 235985 samples of women aged 15-49 who are 

currently married, fecund, and non-pregnant from all eight 

EAG states were included in the analysis. Figure 1 below 

shows the distribution of contraceptive methods used by 

EAG states. 

 
Figure 1: Distribution of modern contraceptive methods by EAG 

states, NFHS-4 
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The highest percentage of modern contraception use was 

in Rajasthan (58%) followed by Chhattisgarh (57%), 

Uttarakhand (55%), Madhya Pradesh (52%), Odisha 

(49%), Jharkhand (39%), Uttar Pradesh (36%) and Bihar 

(28%). Uttar Pradesh (16%) and Odisha (13%) are the two 

states where traditional contraceptive use was highest 

among all EAG states. Table 1 presents the distribution of 

selected individual characteristics of women by EAG 

states. Results show that 44% of women belong to the age 

group 35-49 while the percentage for women aged 25-34 

was 38% and 15-24 was 18%. The same trend was 

observed for all EAG states. The highest percentage of 

women (56%) with no education belongs to Bihar state. 

The result in the tables also shows that most of the women 

from all EAG states are residing in rural areas and are 

Hindu. In all EAG states, it is found that most of the 

women belong to a poor wealth family but only for 

Uttarakhand (50%) almost half of the total women belong 

to a rich family. As shown in the table women were able to 

name more than 3 modern contraceptive methods for all 

EAG states. Table 2 shows the Intraclass Correlation 

coefficient for all the EAG states of India. ICC explains 

the amount of variation explained by districts. The ICC for 

Bihar state was 13% i.e. 13% chance of using 

contraceptives is explained by between district differences. 

In Madhya Pradesh and Uttar Pradesh, 11% of the total 

variation is explained by district variation. 

 
Table 2: Intraclass correlation coefficient 

State Covariance parameter Estimate Standard error Residual ICC 

Bihar Intercept 0.4898 0.1159 3.29 13% 

Chhattisgarh Intercept 0.1818 0.06258 3.29 5% 

Jharkhand Intercept 0.2168 0.06459 3.29 6% 

Madhya Pradesh Intercept 0.4088 0.08329 3.29 11% 

Odisha Intercept 0.1094 0.0299 3.29 3% 

Rajasthan Intercept 0.1296 0.03314 3.29 4% 

Uttar Pradesh Intercept 0.4115 0.07147 3.29 11% 

Uttarakhand Intercept 0.1531 0.0618 3.29 4% 

      

Table 3: Distribution of selected individual characteristics of women by EAG states (N=235985) 

  Bihar 
Chhattisg

arh 

Jharkha

nd 

Madhya 

Pradesh 
Odisha 

Rajasth

an 

Uttar 

Pradesh 

Uttarakha

nd 
Total 

  n % n % n % n % n % n % n % n % n % 

Age                                     

15-24 
696

1 

2

2 
2591 

1

6 

429

3 

2

1 
8168 

1

9 

363

7 

1

6 

579

3 

2

0 
10451 

1

7 
1582 

1

4 

4347

6 

1

8 

25-34 
120

76 

3

8 
6229 

3

9 

764

2 

3

8 
16296 

3

7 

845

3 

3

7 

111

39 

3

8 
22982 

3

8 
4400 

3

9 

8921

7 

3

8 

35-49 
129

80 

4

1 
7204 

4

5 

820

7 

4

1 
19286 

4

4 

106

73 

4

7 

122

43 

4

2 
27491 

4

5 
5208 

4

7 

1032

92 

4

4 

Education                                     

No Education 
178

40 

5

6 
5945 

3

7 

918

1 

4

6 
19351 

4

4 

782

7 

3

4 

146

18 

5

0 
28499 

4

7 
3001 

2

7 

1062

62 

4

5 

Primary 
360

1 

1

1 
3139 

2

0 

249

3 

1

2 
7913 

1

8 

386

9 

1

7 

445

6 

1

5 
7843 

1

3 
1698 

1

5 

3501

2 

1

5 

Secondary 
920

7 

2

9 
5857 

3

7 

728

5 

3

6 
13770 

3

1 

979

3 

4

3 

769

7 

2

6 
18301 

3

0 
4756 

4

3 

7666

6 

3

2 

Higher 
136

9 
4 1083 7 

118

3 
6 2716 6 

127

4 
6 

240

4 
8 6281 

1

0 
1735 

1

6 

1804

5 
8 

Residence                                     

Urban 
402

4 

1

3 
4370 

2

7 

485

8 

2

4 
12377 

2

8 

436

4 

1

9 

766

8 

2

6 
15761 

2

6 
3253 

2

9 

5667

5 

2

4 

Rural 
279

93 

8

7 
11654 

7

3 

152

84 

7

6 
31373 

7

2 

183

99 

8

1 

215

07 

7

4 
45163 

7

4 
7937 

7

1 

1793

10 

7

6 

Religion                           
 

        

Hindu 
276

90 

8

6 
15262 

9

5 

149

09 

7

4 
40264 

9

2 

213

85 

9

4 

261

28 

9

0 
49887 

8

2 
9829 

8

8 

2053

54 

8

7 

Muslim 
428

8 

1

3 
411 3 

266

5 

1

3 
3025 7 351 2 

244

8 
8 10794 

1

8 
1191 

1

1 

2517

3 

1

1 

Other 39 0 351 2 
256

8 

1

3 
461 1 

102

7 
5 599 2 243 0 170 2 5458 2 

Total Children 

Ever Born 
                                    

0-2 
126

96 

4

0 
8334 

5

2 

100

36 

5

0 
21690 

5

0 

140

78 

6

2 

148

90 

5

1 
25301 

4

2 
5873 

5

2 

1128

98 

4

8 
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>2 
193

21 

6

0 
7690 

4

8 

101

06 

5

0 
22060 

5

0 

868

5 

3

8 

142

85 

4

9 
35623 

5

8 
5317 

4

8 

1230

87 

5

2 

Wealth Status                                     

Poor 
232

14 

7

3 
8942 

5

6 

134

39 

6

7 
22607 

5

2 

139

67 

6

1 

110

42 

3

8 
29704 

4

9 
2599 

2

3 

1255

14 

5

3 

Middle  
461

6 

1

4 
2522 

1

6 

293

2 

1

5 
7126 

1

6 

431

1 

1

9 

612

4 

2

1 
11012 

1

8 
3028 

2

7 

4167

1 

1

8 

Rich 
418

7 

1

3 
4560 

2

8 

377

1 

1

9 
14017 

3

2 

448

5 

2

0 

120

09 

4

1 
20208 

3

3 
5563 

5

0 

6880

0 

2

9 

  Bihar 
Chhattisg

arh 

Jharkha

nd 

Madhya 

Pradesh 
Odisha 

Rajasth

an 

Uttar 

Pradesh 

Uttarakha

nd 
Total 

  n % n % n % n % n % n % n % n % n % 

Exposure to 

Media  
                                    

No 
187

87 

5

9 
5724 

3

6 

109

04 

5

4 
17035 

3

9 

779

1 

3

4 

117

83 

4

0 
28365 

4

7 
2544 

2

3 

1029

33 

4

4 

Yes 
132

30 

4

1 
10300 

6

4 

923

8 

4

6 
26715 

6

1 

149

72 

6

6 

173

92 

6

0 
32559 

5

3 
8646 

7

7 

1330

52 

5

6 

Knowledge Score                                     

High 
241

09 

7

5 
13976 

8

7 

167

35 

8

3 
37944 

8

7 

203

74 

9

0 

273

56 

9

4 
57336 

9

4 
10718 

9

6 

2085

48 

8

8 

Low 
790

8 

2

5 
2048 

1

3 

340

7 

1

7 
5806 

1

3 

238

9 

1

0 

181

9 
6 3588 6 472 4 

2743

7 

1

2 

 

Table 4 to Table 11 shows the estimated odd ratio through 

Model-1, Model -3, and Model-4. As the result shows in 

Table 4 for Bihar married women with age 25-34(Model-4 

(OR= 3.3), Model-3 (OR=3.1), Model-1 (OR=5.6)) and 

35-49 are more likely to use modern contraceptives as 

compared to women aged 15-24. The same results with 

varying odds ratios were obtained for all EAG states and 

the estimated odd ratio can be seen in the tables given 

below. The result further reveals that women having 

secondary education (Model-4 (OR=1.1), Model-3 

(OR=1.2)) in Bihar state were more likely to use modern 

contraceptives as compared to women with no formal 

education. Results obtained for Chhattisgarh shows 

women with primary education (Model-4 (OR=1.4), 

Model-3 (OR=1.3)) are also more likely to use modern 

contraceptive as compared to women with no formal 

education. Jharkhand (Model-4 (OR=0.79) ,Model-3 

(OR=0.70)),Madhya Pradesh (Model-4 (OR=0.76) 

,Model-3 (OR=0.74)) ,Odisha (Model-4 (OR=0.68) 

,Model-3 (OR=0.60)) ,Rajasthan (Model-4 (OR=0.68) 

,Model-3 (OR=0.60)) and, Uttarakhand (Model-4 

(OR=0.74) ,Model-3 (OR=0.84)) results show a very 

interesting fact that women having higher education are 

less likely to use modern contraceptive as compared to 

women with no formal education but for Uttar Pradesh 

(Model-4 (OR=1.2) ,Model-3 (OR=1.0)) result were just 

opposite showing women having higher education are 

more likely to use modern contraceptive as compared to 

women with no formal education. For Uttarakhand 

(Model-4 (OR=1.14))   and Bihar (Model-4 (OR=1.18), 

Model-3 (OR=1.35)) women living in urban areas are 

more likely to use modern contraceptives compare to 

women living in rural areas. Hindu women significantly 

have higher odds of using modern contraceptives 

compared to Muslim women in all EAG states. 

 
Table 4: Estimated Odds Ration from Model 1, 2, and 3 for Bihar 

Bihar 

    
Unadjus

ted OR 

95% 

Confidenc

e Interval  

P-

Valu

e 

Adjusted 

OR 

Without 

Including 

Leve-2 

Variation 

95% 

Confidenc

e Interval  

P-

Valu

e 

Adjust

ed OR 

Includi

ng 

Leve-2 

Variati

on 

95% 

Confidenc

e Interval  

P-

Valu

e 

Age 

15-24** 
            

25-34 
5.653**

* 

5.1

19 

6.2

43 

<.00

01 3.491*** 

3.1

36 

3.8

86 

<.00

01 

3.702*

** 

3.3

2 

4.1

27 

<.00

01 

35-49 
7.781**

* 

7.0

54 

8.5

82 

<.00

01 4.093*** 

3.6

61 

4.5

75 

<.00

01 

4.35**

* 

3.8

84 

4.8

73 

<.00

01 

Education 

No 

Education*

* 
            

Primary 
   0.97 

0.8

96 

1.0

51 

0.98

22        1.042 

0.9

53 

1.1

38 

0.54

46 1.061 

0.9

68 

1.1

64 

0.20

76 
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Secondary 
1.039**

* 

0.9

83 

1.0

99 

0.00

64 

       

1.148*** 

1.0

67 

1.2

35 

0.00

76 

1.146*

** 

1.0

62 

1.2

37 

0.00

05 

Higher 
0.877**

* 

0.7

73 

0.9

95 

0.03

6        1.076 

0.9

23 

1.2

54 

0.85

13 1.075 

0.9

18 

1.2

58 

0.36

98 

Residence 
Urban 

   

1.5*** 

1.3

99 

1.6

09 

<.00

01 

       

1.352*** 

1.2

42 

1.4

71 

<.00

01 

1.187*

** 

1.0

85 

1.2

99 

0.00

02 

Rural** 
            

Religion 

Hindu 
3.257**

* 

2.9

59 

3.5

84 

<.00

01 

        

3.633*** 

3.2

89 

4.0

13 

<.00

01 

3.756*

** 

3.3

8 

4.1

74 

<.00

01 

Muslim** 
            

Other 
   1.341 0.5

59 

3.2

15 

0.50

38         1.567 

0.6

37 

3.8

53 

0.32

81 

3.545*

** 

1.3

88 

9.0

51 

0.00

82 

Total Children 

Ever Born 

0-2** 
            

>2 
3.666**

* 

3.4

6 

3.8

85 

<.00

01 

        

2.696*** 

2.5

13 

2.8

92 

<.00

01 

2.79**

* 

2.5

95 

3.0

01 

<.00

01 

Wealth Status 

Poor** 
            

Middle 
1.324**

* 

1.2

36 

1.4

17 

<.00

01 

        

1.177*** 

1.0

85 

1.2

75 

<.00

01 

1.163*

** 

1.0

69 

1.2

65 

0.00

04 

Rich 
   

1.56*** 

1.4

55 

1.6

73 

<.00

01 

        

1.252*** 

1.1

36 

1.3

8 

<.00

01 

1.248*

** 

1.1

27 

1.3

83 

<.00

01 

Exposure to Media  

No** 
            

Yes 
1.311**

* 

1.2

48 

1.3

77 

<.00

01 

        

1.143*** 

1.0

74 

1.2

16 

<.00

01 

1.217*

** 

1.1

41 

1.2

99 

<.00

01 

Knowledge Score 
High 

1.868**

* 

1.7

56 

1.9

88 

<.00

01 

        

1.707*** 

1.5

93 

1.8

28 

<.00

01 

1.517*

** 

1.4

09 

1.6

33 

<.00

01 

Low** 
            

** Reference Category, ***p-value<0.

 
Table 5: Estimated Odds Ration from Model 1, 2, and 3 for Chhattisgarh 

Chhattisgarh 

    
Unadjust

ed OR 

95% Confidence 

Interval  

P-

Valu

e 

Adjus

ted 

OR 

With

out 

Inclu

ding 

Leve-

2 

Varia

tion 

95% Confidence 

Interval  

P-

Valu

e 

Adjus

ted 

OR 

Inclu

ding 

Leve-

2 

Varia

tion 

95% Confidence 

Interval  

P-

Valu

e 

Age 

15-24                         

25-34 
4.25 3.83 4.72 

<.00

01 3.47 3.10 3.88 

<.00

01 3.51 3.14 3.93 

<.00

01 

35-49 
8.15 7.34 9.05 

<.00

01 6.10 5.40 6.89 

<.00

01 5.98 5.29 6.77 

<.00

01 

Education 

No 

Educati

on 

                        

Primary 
1.13 1.04 1.24 

<.00

01 1.37 1.24 1.52 

<.00

01 1.28 1.15 1.42 

<.00

01 

Seconda

ry 0.89 0.82 0.95 

0.28

54 1.39 1.25 1.54 

<.00

01 1.30 1.17 1.45 

<.00

01 

Higher 
0.69 0.60 0.78 

<.00

01 0.92 0.78 1.09 

0.32

16 0.90 0.76 1.06 

0.21

28 

Residence 
Urban 

1.15 1.07 1.23 

0.00

01 0.91 0.83 1.01 

0.06

25 1.00 0.90 1.10 

0.92

25 

Rural                         

Religion 

Hindu 
1.48 1.21 1.80 

0.00

01 2.03 1.63 2.53 

<.00

01 1.97 1.58 2.46 

<.00

01 

Muslim                         

Other 
0.93 0.70 1.24 

0.60

77 1.20 0.88 1.65 

0.25

16 1.20 0.87 1.65 

0.27

09 

Total Children 0-2                         
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Ever Born 
>2 

3.39 3.18 3.62 

<.00

01 2.66 2.45 2.88 

<.00

01 2.69 2.48 2.92 

<.00

01 

Wealth Status 

Poor                         

Middle  
1.48 1.35 1.62 

<.00

01 1.33 1.19 1.48 

<.00

01 1.21 1.09 1.35 

0.00

05 

Rich 
1.41 1.31 1.52 

<.00

01 1.32 1.18 1.47 

<.00

01 1.23 1.10 1.38 

0.00

04 

Exposure to 

Media  

No                         

Yes 
1.55 1.45 1.65 

<.00

01 1.50 1.38 1.63 

<.00

01 1.38 1.26 1.50 

<.00

01 

Knowledge 

Score 

High 
2.07 1.88 2.27 

<.00

01 2.15 1.92 2.40 

<.00

01 1.95 1.73 2.18 

<.00

01 

Low                         

** Reference Category, ***p-value<0.05 

 
Table 6: Estimated Odds Ration from Models 1, 2, and 3 for Jharkhand 

 
** Reference Category, ***p-value<0.05 

 
Table 7: Estimated Odds Ration from Model 1, 2, and 3 for Madhya Pradesh 

Madhya Pradesh 

    
Unadjust

ed OR 

95% Confidence 

Interval  

P-

Valu

e 

Adju

sted 

OR 

With

out 

Inclu

ding 

Leve-

2 

Varia

tion 

95% Confidence 

Interval  

P-

Valu

e 

Adju

sted 

OR 

Inclu

ding 

Leve-

2 

Varia

tion 

95% Confidence 

Interval  

P-

Valu

e 

Age 

15-24**                         

25-34 4.24*** 3.99 4.51 
<.00

01 

3.39*

** 
3.17 3.61 

<.00

01 

3.56*

** 
3.33 3.81 

<.00

01 

35-49 6.09*** 5.74 6.47 
<.00

01 

4.14*

** 
3.86 4.44 

<.00

01 

4.21*

** 
3.92 4.53 

<.00

01 
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Education 

No 

Education

** 

                        

Primary 0.92*** 0.88 0.97 
<.00

01 
1.03 0.97 1.09 

0.31

9 
0.99 0.93 1.05 0.62 

Secondar

y 
0.61*** 0.59 0.64 

<.00

01 

0.87*

** 
0.82 0.92 

<.00

01 

0.80*

** 
0.76 0.86 

<.00

01 

Higher 0.60*** 0.55 0.65 
<.00

01 

0.75*

** 
0.68 0.82 

<.00

01 

0.69*

** 
0.62 0.76 

<.00

01 

Residence 
Urban 0.92*** 0.88 0.95 

<.00

01 

0.82*

** 
0.78 0.87 

<.00

01 

0.87*

** 
0.82 0.92 

<.00

01 

Rural**                         

Religion 

Hindu 1.29*** 1.20 1.39 
<.00

01 

1.41*

** 
1.30 1.54 

<.00

01 

1.47*

** 
1.35 1.61 

<.00

01 

Muslim*

* 
                        

Other 1.35*** 1.11 1.65 
0.00

25 

1.54*

** 
1.25 1.90 

<.00

01 

1.67*

** 
1.34 2.08 

<.00

01 

Total Children 

Ever Born 

0-2**                         

>2 2.80*** 2.69 2.91 
<.00

01 

1.92*

** 
1.84 2.02 

<.00

01 

1.99*

** 
1.90 2.09 

<.00

01 

Wealth Status 

Poor**                         

Middle  1.09*** 1.03 1.15 
0.00

17 

1.08*

** 
1.02 1.15 

0.01

09 

1.11*

** 
1.04 1.19 

0.00

11 

Rich 1.02 0.98 1.06 
0.43

91 

1.07*

** 
1.01 1.14 

0.02

6 

1.12*

** 
1.05 1.20 

0.00

07 

Exposure to 

Media  

No**                         

Yes 1.14*** 1.10 1.19 
<.00

01 

1.24*

** 
1.18 1.30 

<.00

01 

1.15*

** 
1.09 1.21 

<.00

01 

Knowledge 

Score 

High 1.94*** 1.83 2.05 
<.00

01 

2.24*

** 
2.10 2.39 

<.00

01 

1.71*

** 
1.59 1.83 

<.00

01 

Low**                         

** Reference Category, ***p-value<0.05 

 
Table 8: Estimated Odds Ration from Model 1, 2, and 3 for Odisha 

 
** Reference Category, ***p-value<0.05 



  Int. J. Sci. Res. in Multidisciplinary Studies                                                                                       Vol.8, Issue.7, Jul 2022  

  © 2022, IJSRMS All Rights Reserved                                                                                                                                69 

Table 9: Estimated Odds Ration from Model 1, 2, and 3 for Rajasthan 

Rajasthan 

    
Unadjust

ed OR 

95% Confidence 

Interval  

P-

Valu

e 

Adju

sted 

OR 

With

out 

Inclu

ding 

Leve-

2 

Varia

tion 

95% Confidence 

Interval  

P-

Valu

e 

Adju

sted 

OR 

Inclu

ding 

Leve-

2 

Varia

tion 

95% Confidence 

Interval  

  

P-

Valu

e 

Age 

15-24**                         

25-34 
2.52*** 2.32 2.74 

<.00

01 

2.14*

** 1.96 2.33 

<.00

01 

2.22*

** 2.04 2.43 

<.00

01 

35-49 
2.98*** 2.75 3.23 

<.00

01 

2.16*

** 1.97 2.36 

<.00

01 

2.29*

** 2.08 2.51 

<.00

01 

Education 

No 

Education

** 

                        

Primary 
1.08*** 1.00 1.17 

<.00

01 1.02 0.94 1.10 

0.69

83 1.07 0.98 1.16 

0.12

49 

Secondar

y 0.82*** 0.78 0.87 

0.00

45 

0.84*

** 0.78 0.91 

<.00

01 

0.92*

** 0.85 1.00 

0.04

91 

Higher 
0.67*** 0.60 0.76 

<.00

01 

0.61*

** 0.53 0.70 

<.00

01 

0.69*

** 0.59 0.80 

<.00

01 

Residence 
Urban 

1.17*** 1.10 1.25 

<.00

01 1.11 1.02 1.20 

0.01

11 1.06 0.98 1.15 

0.16

21 

Rural**                         

Religion 

Hindu 
1.32*** 1.07 1.64 

0.01

01 

1.48*

** 1.18 1.85 

0.00

06 

1.26*

** 1.00 1.59 

0.04

72 

Muslim*

* 
                        

Other 
1.62*** 1.27 2.07 

0.00

01 

1.87*

** 1.44 2.41 

<.00

01 

1.40*

** 1.07 1.84 

0.01

42 

Total Children 

Ever Born 

0-2**                         

>2 
2.01*** 1.90 2.12 

<.00

01 

1.79*

** 1.68 1.91 

<.00

01 

1.79*

** 1.68 1.91 

<.00

01 

Wealth Status 

Poor**                         

Middle  
1.14*** 1.06 1.22 

0.00

02 

1.15*

** 1.07 1.24 

0.00

03 

1.09*

** 1.01 1.18 

0.02

88 

Rich 
1.12*** 1.04 1.19 

0.00

15 

1.16*

** 1.06 1.27 

0.00

12 1.08 0.98 1.18 

0.11

1 

Exposure to 

Media  

No**                         

Yes 
1.33*** 1.26 1.41 

<.00

01 

1.38*

** 1.30 1.47 

<.00

01 

1.38*

** 1.29 1.47 

<.00

01 

Knowledge 

Score 

High 
2.13*** 1.95 2.33 

<.00

01 

2.13*

** 1.93 2.34 

<.00

01 

1.95*

** 1.77 2.15 

<.00

01 

Low**                         

** Reference Category, ***p-value<0.05 

 
Table 10: Estimated Odds Ration from Model 1, 2, and 3 for Uttarakhand 

Uttarakhand 

    

Unadj

usted 

OR 

95% 

Confidence 

Interval  

P-

Val

ue 

Adju

sted 

OR 

With

out 

Inclu

ding 

Leve

-2 

Vari

95% 

Confidence 

Interval  

P-

Val

ue 

Adju

sted 

OR 

Inclu

ding 

Leve

-2 

Vari

ation 

95% 

Confidence 

Interval  

P-

Val

ue 
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ation 

Age 

15-24**                         

25-34 
3.58*

** 3.15 4.07 

<.0

001 

3.28

*** 2.87 3.75 

<.0

001 

3.22

*** 2.82 3.69 

<.0

001 

35-49 
5.25*

** 4.63 5.96 

<.0

001 

4.31

*** 3.74 4.98 

<.0

001 

4.11

*** 3.55 4.76 

<.0

001 

Education 

No 

Educati

on** 

                        

Primary 
1.31*

** 1.16 1.47 

<.0

001 

1.32

*** 1.16 1.51 

<.0

001 

1.26

*** 1.10 1.45 

0.00

07 

Seconda

ry 0.93 0.85 1.02 

0.24

95 1.11 0.99 1.24 

0.08

77 0.98 0.87 1.11 

0.79

26 

Higher 
0.71*

** 0.63 0.80 

<.0

001 

0.85

*** 0.73 0.99 

0.04

09 

0.75

*** 0.63 0.88 

0.00

04 

Residence 
Urban 

0.80*

** 0.74 0.87 

<.0

001  0.91 0.83 1.01 

0.07

21 

1.14

*** 1.03 1.27 

0.01

37 

Rural**                         

Religion 

Hindu 
2.64*

** 2.32 2.99 

<.0

001 

2.75

*** 2.39 3.17 

<.0

001 

2.18

*** 1.88 2.53 

<.0

001 

Muslim

** 
                        

Other 
1.99*

** 1.44 2.76 

<.0

001 

2.06

*** 1.47 2.90 

<.0

001 

2.27

*** 1.61 3.21 

<.0

001 

Total 

Children 

Ever Born 

0-2**                         

>2 
1.90*

** 1.76 2.05 

<.0

001 

1.44

*** 1.31 1.58 

<.0

001 

1.49

*** 1.35 1.65 

<.0

001 

Wealth 

Status 

Poor**                         

Middle  
0.93 0.84 1.04 

0.19

72 1.00 0.89 1.12 

0.95

91 1.03 0.92 1.16 

0.60

4 

Rich 
0.85*

** 0.78 0.94 

0.00

1 0.98 0.87 1.11 

0.72

66 1.11 0.98 1.26 

0.11

23 

Exposure to 

Media  

No**                         

Yes 
1.18*

** 1.08 1.29 

0.00

03 

1.18

*** 1.07 1.31 

0.00

15 

1.13

*** 1.02 1.26 

0.02

49 

Knowledge 

Score 

High 
2.35*

** 1.94 2.85 

<.0

001 

2.40

*** 1.95 2.96 

<.0

001 

2.31

*** 1.86 2.86 

<.0

001 

Low**                         

** Reference Category, ***p-value<0.05 

 
Table 11: Estimated Odds Ration from Model 1, 2, and 3 for Uttar Pradesh 

Uttar Pradesh 

    

Unadj

usted 

OR 

95% Confidence 

Interval  

P-

Valu

e 

Adjust

ed OR 

Witho

ut 

consid

ering 

Leve-2 

Variati

on 

95% Confidence 

Interval 

P-

Valu

e 

Adjus

ted 

OR 

Inclu

ding 

Leve-

2 

Varia

tion 

95% Confidence 

Interval 

  

P-

Valu

e 

Age 

15-24**                         

25-34 
2.81**

* 
2.65 2.97 

<.00

01 

2.16**

* 
2.03 2.30 

<.00

01 

2.31*

** 
2.17 2.46 

<.00

01 

35-49 
3.31**

* 
3.13 3.50 

<.00

01 

2.22**

* 
2.08 2.37 

<.00

01 

2.40*

** 
2.25 2.57 

<.00

01 

Education 

No 

Education

** 
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Primary 1.08 1.02 1.13 
0.89

29 
1.06 1.00 1.12 

0.05

94 

1.08*

** 
1.02 1.15 

0.00

61 

Secondar

y 
1.08 1.04 1.12 

0.85

68 
1.02 0.98 1.07 

0.33

81 

1.12*

** 
1.06 1.17 

<.00

01 

Higher 
1.17**

* 
1.11 1.24 

<.00

01 
1.03 0.96 1.10 

0.47

36 

1.21*

** 
1.12 1.30 

<.00

01 

Residence 
Urban 

1.51**

* 
1.45 1.57 

<.00

01 

1.23**

* 
1.18 1.29 

<.00

01 
1.05 1.00 1.10 

0.07

11 

Rural**                         

Religion 

Hindu 
1.53**

* 
1.46 1.60 

<.00

01 

1.88**

* 
1.79 1.98 

<.00

01 

1.88*

** 
1.78 1.99 

<.00

01 

Muslim**                         

Other 
2.43**

* 
1.88 3.13 

<.00

01 

2.10**

* 
1.61 2.73 

<.00

01 

1.91*

** 
1.46 2.49 

<.00

01 

Total Children 

Ever Born 

0-2**                         

>2 
1.88**

* 
1.82 1.95 

<.00

01 

1.86**

* 
1.77 1.94 

<.00

01 

1.93*

** 
1.85 2.03 

<.00

01 

Wealth Status 

Poor**                         

Middle 
1.33**

* 
1.27 1.39 

<.00

01 

1.29**

* 
1.23 1.36 

<.00

01 

1.14*

** 
1.08 1.20 

<.00

01 

Rich 
1.77**

* 
1.71 1.84 

<.00

01 

1.61**

* 
1.53 1.70 

<.00

01 

1.29*

** 
1.22 1.36 

<.00

01 

Exposure to 

Media  

No**                         

Yes 
1.56**

* 
1.51 1.62 

<.00

01 

1.35**

* 
1.29 1.40 

<.00

01 

1.27*

** 
1.22 1.33 

<.00

01 

Knowledge 

Score 

High 
2.71**

* 
2.49 2.96 

<.00

01 

2.09**

* 
1.91 2.29 

<.00

01 

1.64*

** 
1.49 1.81 

<.00

01 

Low**                         

** Reference Category, ***p-value<0.05 

 

Women having more than two children ever born has 

significantly more chance to use modern contraceptives as 

compared to women with two or less than two children 

ever born. These findings were the same for all eight 

states. 

 

Bihar, Chhattisgarh, Jharkhand, Madhya Pradesh, and 

Uttar Pradesh results show that women belonging to 

middle and rich wealth status families has a higher chance 

of using modern contraceptive compared to women 

belonging to poor families however women residing in 

Odisha and Rajasthan and belonging to middle wealth 

status family has higher odds of using modern 

contraceptive as compared to women belonging to poor 

wealth status family. 

 

Further our results show that in all eight states if a woman 

is exposed to any kind of media then the chance of using 

modern contraceptives increases as compared to those who 

were not exposed to any kind of media. Finally, women 

with high knowledge scores have significantly higher odds 

of using modern contraceptives as compared to women 

with low knowledge scores.  

 

Table 11 shows the AIC (Akaike Information Criterion) 

for Model-3 and Model-4.AIC is most frequently used to 

test the model fitting for a given dataset. The lower the 

value of AIC for a particular model the better model fits 

the data. As the table shows, AIC is smaller for Model-4 as 

compared to Model-3 for all EAG states. 

 

Table 12: AIC estimates for Model-3 and Model-4 for all EAG 

states 

State AIC (Model-3) AIC (Model-4) 

Bihar 33458 31747 

Chhattisgarh 18891 18640 

Jharkhand 23721 23157 

Madhya Pradesh 54708 51684 

Odisha 29972 29628 

Rajasthan 35239 34588 

Uttar Pradesh 74501 71539 

Uttarakhand 14240 13940 

 

Family planning is a key to achieving safe motherhood and 

reducing maternal mortality in developing countries like 

India. Increasing contraceptive use results in reducing 

maternal death by 40% [26]. Apart from these benefits 

contraceptive use can improve maternal health by 

increasing the gap between two pregnancies as shorter 

birth interval results in low birth weight, risk of 

prematurity, and infant death [27, 28]. 

 

In this study, we analyzed socioeconomic and 

demographic determinants of modern contraceptive use 

among women aged 15-49 who are currently non-

pregnant, fecund, and married in the EAG states of India. 

Age, residence, education, wealth status, exposure to 

media, the number of children ever born, religion, and, 
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knowledge score was found to be significant predictors of 

modern contraceptive use. Further, the study suggests that 

the odds of using modern contraceptives among women in 

the age group 15-24 were low as compared to women in 

the age group 25-34 and 35-49. This may be due to the 

reason that at the early age of marries life women would 

like to raise children. The chance of using contraceptive 

were almost four times for women aged 35-49 compared 

to women in the age group15-24 [7]. 

 

Our study findings also showed that modern contraceptive 

use was high among high wealth [29]. Exposure to any 

kind of media plays a crucial role in increasing modern 

contraceptive use as it helps women to understand the 

benefits and risks associated with the non-use of 

contraceptive methods [30]. Women residing in urban 

areas have higher odds of using modern contraceptives 

consistent with previous research [31, 32]. This may be 

since women living in urban areas have easy access to 

medical health services as compared to women living in 

rural areas. Women with high knowledge scores were 

more likely to use modern contraceptives in all eight states 

as knowledge score was based on how many modern 

contraceptives was a woman able to name. Knowing the 

contraceptive method increases the basket of choice of 

modern contraceptives and women can select one at their 

convenience. Total children ever born is also an important 

determinant of using modern contraceptives. Compared to 

women with 2 or less than 2 and greater than two children 

ever born, chances for modern contraceptives use were 

high among women with 2 or more living children ever 

born. 

 

V. CONCLUSION 

 

Our study findings conclude that married women who 

were at their early age (15-24 years ) are less likely to use 

modern contraceptive methods as compared to women 

with ages 25-49. This may be due to the reason that at an 

early age women are more likely to get pregnant but the 

focus should be given to such women to prevent 

unintended pregnancies. Study reveals that religion plays 

an important role in using modern contraceptive use, 

Muslim women were found less likely to use modern 

contraceptives as compared to Hindu women. Individuals 

level factors such as wealth index, media exposure, and 

knowledge score were found to be significant predictors of 

modern contraceptive use in all EAG states. 

 

Our finding also reveals that district-level variations were 

present in modern contraceptive use in all EAG states 

which indicates multilevel models should be used to obtain 

better estimates when dealing with data that possess nested 

structure and thus justifies our objective of the 

study.Model-4 which includes district-level variation gives 

a more precise estimated odd ratio as compared to model-3 

where no district-level variation was considered. Thus the 

study recommends using the Hierarchical model in such 

cases where the structure of the data is a hierarchy or 

nested in nature as it gives better estimates. Also to 

increase modern contraceptive use in EAG states, 

interventions such as media exposure to enhance the 

knowledge of modern contraceptive use should be 

promoted. 
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