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INTRODUCTION 

Fertility is a key component of population change, 

alongside mortality and migration.1 Within population 

science research, the relationship between fertility and 

education has been extensively studied, with empirical 

evidence highlighting a strong influence of education on 

fertility patterns, particularly among tribal and non-tribal 

populations in India.2 Achieving an optimum fertility rate 

is crucial for meeting sustainable development goals and 

factors such as caste, education and occupation have been 

identified as significant determinants of fertility 

reduction.3 In recent years, fertility rates have gradually 

declined across the country, including at the state level. 

Among these determinants, female’s education is a 

critical determinant in reducing the Total Fertility Rate 

(TFR). While fertility rates across caste groups are also 

decreasing, disparities persist. Fertility rates among 

Muslims, Scheduled Castes (SC) and Scheduled Tribes 

(ST) remain higher compared to other caste and religious 

groups. Another cultural determinant, son preference, has 

shown a slow decline. However, rural populations still 

hold traditional views that emphasize the necessity of 

having at least one son to continue the family lineage. 

Government initiatives and increased digital literacy and 

connectivity in rural areas have contributed to fertility 

rate reductions. These efforts have enhanced awareness 

among rural populations, including women, about modern 

family planning methods and government programs 

through television, the Internet, news- papers and 

awareness campaigns. This evolving scenario underscores 

the interplay between social, educational and cultural 

factors in shaping fertility trends in India. 

ABSTRACT 

 

According to the 2011 Census of India, Bihar is the most densely populated state and has a higher fertility rate than 

the national average. Recent findings from the NFHS-5 indicate a gradual decline in fertility rates. However, the 

state’s fertility level remains at three, exceeding the government’s target of two. This study examines the impact of 

women’s education, employment status, social status and other demographic factors on fertility behavior using 

NFHS-5 data from a specific district in Bihar. The district was selected based on demographic density and literacy 

statistics. The multinomial logistic regression method was employed to analyze the association between the total 

number of children ever born and various demographic characteristics. The analysis categorizes fertility behavior into 

three parameters: one child, two children and three children. The findings reveal a significant impact of female 

education and working status on fertility outcomes, validating the research hypotheses. This study underscores the 

critical role of socioeconomic and demographic factors in shaping fertility patterns in Bihar. 
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Fertility trends and population density in Bihar: insights 

from census 2011 and NFHS data 

According to the 2011 national population census, Bihar 

is India’s third-largest state by population. With a 

population density of 1,106 people per square kilometer, 

it is much greater than the national average of 382 people 

per unit area. This makes Bihar the state with the highest 

population density in the country. According to NFHS-4, 

Bihar’s total fertility rate (TFR) was 3.4 children per 

woman, the highest among all Indian states. Urban areas 

recorded a TFR of 2.4, while rural areas had a much 

higher TFR of 3.6. 

Data from NFHS-5 reveals a slight decline in Bihar’s 

TFR to 3.0 children per woman, which remains 

considerably higher than the national average TFR of 2.0. 

The urban-rural fertility gap persists, with urban areas 

reporting a TFR of 2.4 and rural areas 3.1, compared to 

India’s average urban total fertility rate of 1.6 and rural 

total fertility rate of 2.1. In contrast, Sikkim reported the 

lowest TFR in India at 1.1 children per woman (urban: 

0.7, rural: 1.3), significantly below the national average. 

Bihar’s fertility decline has been modest over the years, 

reducing by only 0.6 children between NFHS-3 and 

NFHS-4 and 0.4 children between NFHS-4 and NFHS-5. 

REVIEW OF THE LITERATURE 

A literature review is a key research methodology 

component, aiding in hypothesis formulation and 

objective framing. Fertility studies primarily assess 

fertility behavior, focusing on variables like caste, 

religion, socio-economic conditions, education, 

occupation and age at marriage. These studies span 

various states and communities, utilizing primary surveys 

or NFHS data. Methodologies include cross-sectional 

analyses and regression techniques to examine the impact 

of specific variables on fertility. 

Several studies have examined the factors influencing 

fertility behavior in India.12 Found that higher education 

levels in both spouses reduced fertility in Assam’s tribal 

societies, especially when wives were more educated.19 

Highlighted higher fertility among Muslims and SC/ST 

populations compared to Hindus in Madhya Pradesh, 

using ANOVA and logistic regression.11 Showed that 

Christians had the highest life expectancy, while SCs had 

the lowest, with significant mortality differentials across 

social groups.20 Emphasized education’s roles in fertility 

reduction and noted higher fertility among marginal 

workers due to economic insecurity.4 Focused on how 

age, education and caste differences between couples 

influenced fertility, revealing higher fertility in inter-caste 

marriages.14 Found that women’s empowerment in tribal 

groups of Rajasthan, through education and decision-

making, significantly impacted fertility.15 Identified 

higher fertility and lower contraceptive use among SC/ST 

populations, particularly in rural areas.6 Noted a slower 

fertility decline in Uttar Pradesh, with faster progress 

after 2000 but persistent gaps in contraceptive use.1 

Observed a limited influence of decision-making on 

fertility among SC/ST women in Odisha, while  

highlighted stagnation in fertility rates in Bihar, with 

maximum declines in urban, Hindu and affluent 

populations.7,9 Linked increased female education to 

declining fertility rates. Together, these studies emphasize 

the significant roles of education, caste, religion, 

socioeconomic status and regional disparities in shaping 

fertility behavior. 

Problem statement 

While extensive literature exists on fertility behavior, 

there is limited research specifically focusing on women’s 

fertility in Bihar. Most studies have primarily examined 

the impact of factors like caste and education in other 

states. Despite the overall decline in fertility rates across 

India, Bihar’s Total Fertility Rate (TFR) remains higher 

than the national average. This is mainly due to 

widespread illiteracy and early marriages in rural areas, 

which hinder rapid fertility decline. A significant 

contributing factor to high fertility is the low awareness 

of contraceptive methods among women in Bihar, 

coupled with an unmet need for family planning services. 

Additionally, fertility rates are higher among SC and ST 

populations, whose lower socioeconomic status and 

reliance on children for economic support, as well as 

benefits from government programs like ration cards, 

contribute to their higher fertility rates. 

Aims and objective 

The present study examines the effect of female’s 

education and employment on fertility behavior in Bihar, 

focusing on the top five most populated districts and the 

bottom five districts with very low literacy rates. 

Women’s education in Bihar has significantly improved 

over recent decades. As per the 2011 Census, the female 

educational attainment rate in Bihar was 51.50%, 

showing a notable increase from 33.57% in 2001, 

reflecting a growth of approximately 21% in women’s 

literacy over the past decade. This study explores the 

potential linkage between female education, employment 

and fertility reduction in Bihar. These objectives have 

been derived from a comprehensive literature review and 

are categorized into three key areas. To find any 

association between Female’s education and Total 

Fertility Rate (TFR) among women of Bihar. To find any 

association between fertility and women’s employment 

status among women of Bihar. To find any association 

between women’s social status and fertility among 

women of Bihar. 

Hypothesis of the study 

The following null hypotheses have been formulated to 

address the research objectives. These hypotheses will be 

tested using a large secondary dataset, specifically the 

NFHS-5 data, which is highly relevant to the research: 
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H01 

Is there any significant relationship between female 

education levels and fertility behavior in Bihar. 

H02 

Is there any significant effect of Female’s employment 

status on fertility reduction in Bihar. 

H03 

Social disparities in literacy rates and population densities 

do not significantly influence fertility behavior in Bihar. 

STUDY AREA, DATA AND METHODOLOGY 

Characteristics of study area 

Bihar is geographically situated between 24°20’10” N to 

27°31’15” N latitude and 83°19’50” E to 88°17’40” E 

longitude. Bihar is a landlocked state, bordered by 

Jharkhand to the south, Nepal to the north, Uttar Pradesh 

to the west and West Bengal to the east. The state is 

divided into North and South Bihar by the Ganges, with 

an average elevation of 52.73 meters over sea level. 

 

Figure 1: Location map of the study area (Bihar). 

The study focuses on specific districts in Bihar, targeting 
the top five districts with the highest population growth 
and the bottom five with the lowest literacy rates. 
Between 2001- 2011, Bihar experienced a population 
growth of 25.42%, compared to 28.62% during the 
previous decade (1991-2001). The districts with the 
highest growth rates are East Champaran (29.43%), 
Khagaria (30.19%), Araria (30.25%), Madhepura 

(31.12%) and Kishanganj (30.40%). 

The five districts identified with the lowest literacy rates 
are Purnia, Sitamarhi, Katihar, Madhepura and Saharsa. 
These districts exhibit not only low overall literacy levels 
but also significant gender disparities in education. Purnia 
has the lowest average literacy rate at 51.08%, with male 
literacy at 59.06% and female literacy at just 42.34%. 
Sitamarhi follows with an average literacy rate of 
52.05%, where male literacy is 60.64% and female 

literacy is 42.41%. Katihar records a slightly higher 
literacy rate of 52.24%, with male literacy at 59.36% and 
female literacy at 44.39%. Madhepura, with a literacy rate 
of 52.25%, shows a considerable gender gap male literacy 
is 61.77%, while female literacy drops to 41.74%. 
Saharsa has the highest literacy rate among the five at 
53.20%, but the gender divide remains stark, with male 

literacy at 63.56% compared to 41.68% for female. 

Data and methodology 

This study utilizes data from the NFHS-5 of India, which 
provides comprehensive information on population and 
health measures. The survey includes details about both 
husbands’ and wives’ characteristics, lifestyles and topics 
like Health of mothers and children (covering 
breastfeeding), marital status, fertility trends and family 
planning practices. In 2019-20, the NFHS-5 covered 
approximately 6.1 lakh households across all 28 states 
and 8 Union Territories. While many indicators are 
consistent with those from NFHS-4, NFHS-5 introduces 
Emerging subjects such as early childhood education, 
disability, death registration, access to sanitation 
facilities, menstrual hygiene practices and factors 

influencing abortion. 

Development and Research Services Pvt. Ltd. (DRS) 
conducted the NFHS-5 survey in Bihar from July 9, 2019, 
to February 2, 2020. Data were collected from 35,834 
families, 42,483 females and 4,897 males. This study 
focuses on data from married women aged 15-49 in the 
selected districts of Bihar. The sample size for ever-
married women in this age group included in the analysis 

is 9,389, derived from the NFHS-5 dataset. 

The study draws on data from nine districts, with sample 
sizes determined based on the NFHS-5 dataset. Among 
these, East Champaran contributes the highest number of 
samples at 1,142, followed closely by Araria with 1,122 
and Kishanganj with 1,116. Khagaria and Madhepura also 
have substantial representation, with sample sizes of 
1,072 and 1,055, respectively. Sitamarhi contributes 
1,004 samples, while Purnia and Saharsa provide 973 and 
960 samples, respectively. Katihar has the smallest 
sample size among the districts included, with 945 
individuals. Altogether, the total sample size for the study 
across these nine dis- tricts is 9,389. This distribution 
ensures a diverse and representative dataset for examining 
regional patterns and drawing meaningful insights 

relevant to the study’s objectives. 

This study uses the Multinomial Logistic Regression 
(MLR) method to analyze the NFHS-5 data. The purpose 
of using MLR is to examine the relationship between 
dependent and independent variables. The Total Number 
of Children, representing the fertility rate, is considered 
the dependent variable. In contrast, independent variables 
include factors such as place of residence, female 
education level, economic status, spouse’s education 
level, employment status, religion and social status of 
women. MLR predicts the probability of category 
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membership for the dependent variable based on multiple 
independent variables, which can be either dichotomous 
(binary) or continuous (interval or ratio scale). This 
method is an extension of binary logistic regression, 
designed to handle more than two dependent variable 
categories. MLR utilizes maximum likelihood estimation 
to evaluate membership probability in specific categories. 
This approach analyzes the relationships between a non-
metric dependent variable and dichotomous independent 
variables. MLR compares multiple groups through a 
series of binary logistic regressions. It is beneficial when 
data do not meet the assumptions of normality, linearity 
or homogeneity of variance required for discriminant 
analysis, making MLR a preferable choice. The model’s 
overall fit is assessed by comparing the likelihood values 
of models with and without independent variables. The 
relative risk ratio (RRR) in a multinomial logistic model 
is obtained by exponentiating the coefficients, indicating 
the relative risk of outcomes compared to a reference 
group. A unit change in a predictor affects the RRR for a 
specific outcome, assuming other variables are constant. 
The 95% Confidence Interval (CI) and standard error help 
assess the estimate’s precision and significance through 
the z test and p value, which test whether a coefficient 
significantly differs from zero. Model significance is 
evaluated using the chi-square test, indicating the overall 
relationship between dependent and independent 
variables. In this study, based on NFHS-5 data, the model 
examines how factors like residence, education, wealth, 
employment, religion and ethnicity influence the number 
of children ever born (CEB), categorized as 0, 1, 2 or 3 

children. 

Table 1 presents the multinomial logistic regression 

results, highlighting the impact of independent variables 

on the dependent variable. Based on the p values, the only 

significant impact observed is women’s employment 

status in the case of one child. The p value for women’s 

employment status is 0.006, which is less than 0.05, 

indicating a significant relationship between employment 

status and fertility for one child. Table 2 presents the 

multinomial logistic regression analysis results, showing 

the impact of independent variables on the dependent 

variable. Based on the p values, a significant impact is 

observed for women with secondary education in the case 

of two children ever born. The p value for women with 

secondary education is 0.012, which is less than 0.05, 

indicating a significant relationship between secondary 

education and fertility in case of two children. 

The multinomial logistic regression analysis shown in 

Table 3 of the study “impact of education, caste and 

occupation on fertility behaviour among the women of 

Bihar” provides important findings regarding the effects 

of education and employment on fertility behaviour. The 

results highlight a notable correlation between advanced 

education levels and current employment status with the 

likelihood of women having three or more children. Both 

p values for education (0.006) and employment (0.002) 

fall below the critical threshold of 0.05, indicating a 

significant statistical relationship. 

Table 1: Multinomial logistic regression significant impact on women’s employment on children ever born for      

one child. 

 Place of Resident 

((V025) 
RR Std. Err Z P value 

95% CI 

Lower 
95% CI 

Higher 

Urban 1 (base)         

Rural 0.5516993 0.2842045 -1.15 0.248 0.201007 1.514236 

Based on education level (V106) 

No education 1 (base)         

Primary 0.9592136 0.4406718 -0.09 0.928 0.3898211 2.36029 

Secondary 0.9213257 0.2865882 -0.26 0.792 0.5007695 1.695073 

Higher 0.8327835 0.547238 -0.28 0.781 0.229716 3.019069 

Based on wealth index combined (V190) 

Poorest 1 (base)         

Poorer 0.789887 0.2384419 -0.78 0.435 0.4371336 1.427302 

Middle 1.174228 0.5180661 0.36 0.716 0.4945439 2.788048 

Richer 1.286038 0.7779574 0.42 0.678 0.3929529 4.208889 

Richest 1.89827 2.02E+09 0.01 0.989 0   

Husband/partner education level (V701) 

No education 1 (base)         

Primary 0.8307101 0.3370847 -0.46 0.648 0.3750159 1.840133 

Secondary 0.5666723 0.1951685 -1.65 0.099 0.2885149 1.113001 

Higher 0.6794763 0.3663438 -0.72 0.474 0.2361804 1.954811 

Don’t Know 0.26559 0.232901 -1.51 0.131 0.0476186 1.481313 

Currently working Women (V714) 

No 1 (base)         

Yes 3.524483 1.613945 2.75 0.006 1.436515 8.647308 

Continued. 
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 Place of Resident 

((V025) 
RR Std. Err Z P value 

95% CI 

Lower 
95% CI 

Higher 

Based on religion (V130) 

Hindu 1 (base)         

Muslim 0.8727703 0.2435324 -0.49 0.626 0.5051099 1.508044 

Sikh 1.377502 8060.438 0 1 0   

Based on ethnicity/social status (V131) 

Caste 1 (base)         

Tribe 0.5259807 0.6527304 -0.52 0.605 0.0462006 5.988142 

Caste/Tribe 0.4753779 0.6010298 -0.59 0.556 0.0398885 5.665395 

Table 2: Multinomial logistic regression significant impact on women’s education on children ever born in case of 

two child. 

  RR Std. Err Z P value 
95% CI 

Lower 

95% CI 

Higher 

Place of resident (V025)      

Urban 1 (base)         

Rural 0.5351665 0.2586326 -1.29 0.196 0.2075508 1.379918 

Based on education level (V106) 

No Education 1 (base)         

Primary 1.606944 0.6152276 1.24 0.215 0.7587761 3.403205 

Secondary 0.4893451 0.1398334 -2.5 0.012 0.2794983 0.8567446 

Higher 0.3763388 0.2369005 -1.55 0.121 0.1095869 1.292408 

Based on wealth index combined (V190) 

Poorest 1 (base)         

Poorer 0.7453051 0.2041912 -1.07 0.283 0.4356427 1.275081 

Middle 1.537614 0.61175 1.08 0.28 0.7050031 3.35354 

Richer 1.856527 1.012506 1.13 0.257 0.6374943 5.406628 

Richest 812247.8 8.65E+08 0.01 0.99 0   

Husband/Partner Education Level (V701) 

No Education 1 (base)         

Primary 0.8414038 0.3140067 -0.46 0.644 0.404894 1.748508 

Secondary 0.7077838 0.2201124 -1.11 0.266 0.3847574 1.30201 

Higher 0.7495986 0.376595 -0.57 0.566 0.2800199 2.006636 

Don’t Know 8.75E-08 0.000081 -0.02 0.986 0   

Currently Working Women (V714) 

No 1 (base)         

Yes 3.22337 1.414945 2.67 0.008 1.363524 7.620042 

Based on Religion (V130) 

Hindu 1 (base)         

Muslim 0.6403003 0.1654102 -1.73 0.084 0.3859143 1.062372 

Sikh 4735103 2.00E+05 0 0.997 0   

Based on Ethnicity/Social Status (V131) 

Caste 1 (base)         

Tribe 1.252707 1.120269 0.25 0.801 0.2170893 7.228705 

Caste/Tribe 0.7092954 0.6926648 -0.35 0.725 0.1046125 4.809178 

Table 3: Multinomial logistic regression significant impact on women’s education on children ever born in case of 

three child. 

  RR Std. Err Z  P value 
95% CI 

Lower 

95% CI 

Higher 

Place of resident (V025)      

Urban 1 (base)         

Rural 0.5101769 0.2538889 -1.35 0.176 0.192363 1.35307 

Continued. 
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  RR Std. Err Z  P value 
95% CI 

Lower 

95% CI 

Higher 

Based on education level (V106) 

No Education 1 (base)         

Primary 1.346467 0.5145389 0.78 0.436 0.6366743 2.847566 

Secondary 0.2600582 0.077137 -4.54 0 0.1454092 0.4651031 

Higher 0.1504778 0.1030326 -2.77 0.006 0.0393235 0.5758281 

Based on wealth index combined (V190) 

Poorest 1 (base)         

Poorer 0.8273765 0.2316394 -0.68 0.499 0.4779622 1.43223 

Middle 1.456649 0.617371 0.89 0.375 0.6347322 3.342869 

Richer 2.013587 1.156503 1.22 0.223 0.6532556 6.206657 

Richest 7112571 7.58E+09 0.01 0.988 0   

Husband/partner education level (V701) 

No Education 1 (base)         

Primary 0.8415165 0.3147061 -0.46 0.645 0.4043287 1.751422 

Secondary 0.6110621 0.1927527 -1.56 0.118 0.3292936 1.133933 

Higher 0.9457509 0.4850583 -0.11 0.913 0.3461076 2.584297 

Don’t Know 0.1190771 0.1073037 -2.36 0.018 0.0203604 0.6964171 

Currently working Women (V714) 

No 1 (base)         

Yes 3.940122 1.727313 3.13 0.002 1.668594 9.303974 

Based on Religion (V130) 

Hindu 1 (base)         

Muslim 0.365433 0.1014923 -3.62 0 0.2120324 0.6298156 

Sikh 1596702 6.73E+09 0 0.997 0   

Based on ethnicity/social status (V131) 

Caste 1 (base)         

Tribe 2.723918 2.28334 1.2 0.232 0.5268289 14.08376 

Caste/Tribe 6.47E-08 0.0001282 -0.01 0.993 0   

 

DISCUSSION 

Present study estimates RRR for number of child birth 

based on education, employment, religion and wealth 

index. The results highlighted in table 3-5 indicated 

notable a correlation between advanced education levels 

and current employment status with the number 

children’s women have. The finding of this study 

indicates that higher level of educational attainment 

lowers the number of children women have. Also, the 

result of this study correlate with wider studies exploring 

the connections between education, employment and 

fertility. For example, research conducted in a tribal 

community in Assam revealed that increased levels of 

female education led to lower fertility rates. 

The findings of this study indicate that husbands’ 

education plays a vital role in the number of children 

women have. Furthermore, the study of indicates clear 

support for the findings of this research.5 Also, the study 

showed that as women’s educational attainment rises, the 

number of children they have tends to decline after 

reaching a certain level of schooling, highlighting the 

significant influence of education on fertility 

choices.8,12,18 Also, higher education and fertility 

behaviour among women of Bihar are inversely related. 

Because of educational attainment, women have an 

awareness of family planning, which leads to making 

choices about fertility behaviour among women. 

Employment often brings about time constraints and 

challenges, particularly when it comes to balancing work 

and childcare responsibilities. This reality can encourage 

smaller family sizes. Additionally, educational attainment 

plays a significant role in shaping career aspirations, 

which increases the opportunity costs related to 

childbearing. As a result, these factors collectively 

influence fertility decision-making among women.13 The 

strengths of the present study include adopting a method 

appropriate to represent educational attainment and RRR 

of children born to a woman. This study helps identify the 

factors contributing to higher fertility rates. The findings 

reflect the situation of women in Bihar and can be 

generalized to similar socioeconomic conditions in other 

states of India.  

CONCLUSION  

This study reveals that women’s education and 

employment do not uniformly impact the fertility rate in 

the study area. For women with one child, the p-value for 

employment status is less than 0.05, indicating a 

significant relationship between women’s employment 
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and fertility. Similarly, secondary education and 

employment substantially impact women with two 

children, as their p-values are less than 0.05. 

In the case of three children, women’s education plays a 

crucial role, with a p-value below 0.005, leading to 

rejecting the null hypothesis. For women with three or 

more children, the analysis indicates significant effects of 

female education, husband’s education and female 

employment, all with p-values below 0.05, thus rejecting 

the null hypothesis. 

Overall, the results suggest that women’s employment 

significantly affects fertility rates in cases of one child 

and three or more children. Women’s education also 

demonstrates a strong influence, mainly on two or more 

children. 

This study focuses on districts in Bihar with low literacy 

rates and high population growth. A larger sample size 

would allow us to explore the impact of various 

determinants on fertility rates further. Expanding the 

sample could provide clearer insights into the effects of 

factors such as employment, education, social status and 

other variables on the number of children born. 
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