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Determination of Influencing Factors on Age at First
Birth of Ever-married Women in Bangladesh:
Multinomial Logistic Model
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Abstract Age atfirst birth is a crucial factor in the reproductive process since it indicates a woman's level of fecundity and
potential fertility during the early stages of marriage. In general, fertility analysts believe that pregnancy only takes place
during marriage. This study attempts to assess and identify the influencing factors that affect age at first birth among
ever-married women in Bangladesh. Data for this study have been extracted from the nationally representative Bangladesh
Demographic and Health Survey 2017-2018 and univariate, bivariate and multivariate analyses were employed. There were
15408 women in the study who were 15 to 49 years of age. The findings show that 62.1% ever-married women gave their first
birth at age < 18 years, 33.4% gave their first birth at age 19-24 years and 4.6% gave their first birth at age > 25 years.
Bivariate analysis with chi-square test shows that all covariates (except receive health service) have significant (p < 0.001)
effect on age at first birth of ever-married women in Bangladesh. The findings of multinomial logistic regression model
revealed that women are more likely to have first birth at age < 18 years if they are from Barisal (OR: 1.54, p < 0.001),
Chittagong (OR: 1.64, p < 0.001), Dhaka (OR: 1.45, p < 0.001), Khulna (OR: 1.84, p < 0.001), Mymensingh (OR: 1.61,
p <0.001), Rajshahi (OR: 1.94, p < 0.001), and Rangpur (OR: 2.30, p < 0.001) divisions. Results also suggested that women
are more likely to have first birth at age < 18 years if they are not educated (OR: 5.28, p < 0.001), completed primary (OR:
5.23, p <0.001), and secondary (OR: 3.84, p < 0.001) education level. Results also show that women are more likely to have
first birth at age < 18 years if they are from middle class (OR: 1.21, p < 0.01) socio-economic status (SES), Muslim religious
(OR: 1.42, p < 0.001), having no contraception (OR: 1.63, p < 0.001), age at first marriage (OR: 1.12, p < 0.001), and being
not worked (OR: 0.79, p < 0.001). Finally, health policy should prioritize in increasing age at marriage and educational levels
of women and reducing spatial and socioeconomic inequalities in order to increase age at first birth of ever-married women in
Bangladesh.
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1. Introduction

Bangladesh is the eighth-most populated country in the
world with almost 2.2 percent of the world's population. As
per the 2021 census of Bangladesh, the country’s population
is 165,158,616. According to recent estimates from the
Bangladesh Bureau of Statistics (BBS), the population of the
country is about 158 million, with a population density of
1,070 persons per square kilometer in 2022 [1].

Currently, the nation is going through a demographic shift.
In the ensuing decades, a modest population rise due to the
ongoing fall in the natural growth rate is anticipated [2]. The
age at first birth refers to a woman's age (in years) when
giving birth to her first child. Her first child's birth was the

first. The first child's birth marks the beginning of a woman's
involvement in the demanding obligations of motherhood
and childcare and is one of the most significant and crucial
events in her life [3].

A woman's transition into motherhood is marked by
her first birth. It is important for each woman's future and
has a direct impact on fertility [4]. The number of children a
woman has during her reproductive years depends on when
she first becomes fertile. As a result, the mother's age at the
beginning of pregnancy has an impact on all subsequent
births throughout her lifetime, which has an impact on
population growth and future development.

In 2017, 2.5 million newborns perished and 295,000
women died from pregnancy-related problems [5]. More and
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more studies support the idea that the timing and frequency
of childbearing affect the health of families. According to
earlier studies, the causes for delayed first equality include
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increased use of contraceptives, better education for women,
and more workforce engagement. Very few other studies
also suggest that education has an impact on a baby's age at
delivery [6]. The timing of women's first pregnancies varies
depending on their level of education, with women who have
graduated from college having their first child later than
those who did not. Additionally, previous studies revealed
the effects of employment. Examining the dynamics and
spacing of births is a part of population research. As a result,
the total fertility rate is the average number of live births that
a woman would have throughout her reproductive life if she
experienced the present age-specific fertility rates. Several
markers, such as the first-birth interval after marriage, can be
used to determine the reproductive pattern [7]. The marriage
to first birth ratio is influenced by a variety of demographic,
social, and cultural factors, especially when the age of effective
marriage is noticeably low. The age of the woman upon
marriage and the time between that event and the first child
are important factors in fertility, as well as consequences for
women's roles and broader social development. Along with
other factors, the marriage to first birth determines the
observed reproductive behavior of the women. Therefore, in
a community where the use of contraceptives is relatively
low, marriage to the first-born child may be one of the main
factors affecting fertility.

The first birth interval has a direct impact on family size as
well as infant and mother mortality. The goal of this study is
to look into the variables that influence when women in
Bangladesh have their first child after being married. From a
total fertility rate of more than 6 children per woman in the
1970s to 2.3 children per woman in the 2014 Bangladesh
Demographic and Health Survey (BDHS), Bangladesh has
seen a significant reduction in fertility during the past five
decades, setting a record in demographic transition [8].
For the years 2015 to 2017, there were 2.3 births per woman
overall. One of the three primary population dynamics is
fertility. Determine the population's size, structure, and
makeup in any nation [8].

Each woman's future life is greatly influenced by the first
birth, which has a direct impact on fertility. Women in
developed nations are delaying having children more and
more frequently. We look at pregnancy for first-time mothers of
various ages, maternal age at first birth, conception, and
mental health during pregnancy. All age cohorts, according
to the BDHS 2014 analysis, have a median age at first birth
of around 18 years, with the exception of women in the
20-24 years and 25-29 years age groups, who have a median
age at first birth of 19 years [8]. According to the BDHS
2014 data, nearly half of Bangladeshi women give birth
before they turn 18 years, and 70% do so by age 20 years.
The median age at the first birth is one year older among
women aged 20 to 49 years in urban regions than in rural
ones. For women age 25-29 years in the highest wealth
quintile (19.7 years), the median age at first birth is also more
than two years higher than for those in the lowest wealth
quintile (17.4 years).

2. Methods and Materials

2.1. Data Sources

The data utilized for this study extracted from Bangladesh
Demographic and Health Survey (BDHS) 2017-18. The
worldwide Demographic and Health Survey serve as a
source of population and health data for policymakers and
the research community. The 2017-18 BDHS was organized
in association with the National Institute of Population
and Research and Training (NIPORT), ICF and USA. The
investigation was funded by the United States Agency for
International Development (USAID) in Bangladesh. This
was implemented under the auspices of the National Institute
of Population Research and Training (NIPORT), Medical
Education and Well-Being Division of the Ministry of
Health and Family Welfare, Mitra and Associates, a private
investigative agency, was collecting data from October 2017
to March 2018 study.

2.2. Study Design

The BDHS model for 2017-18 is nationally representative
and covers the entire population living in non-governmental
housing units in the country. As a sampling frame, the survey
lists the Counting Areas (EA) provided by the Population
and Housing Census of the People's Republic of Bangladesh
for 2011 for the Bangladesh Bureau of Statistics (BBS).
The Primary Sample Unit (PSU) of the survey is an EA,
with an average of 120 households. Bangladesh has eight
administrative divisions: Barisal, Chittagong, Dhaka,
Mymensingh, Khulna, Rajshahi, Rangpur and Sylhet. Each
division is partitioned into districts, and each district is
separated into Upazilas. Each urban area of the upazila is
subdivided into wards, which are further subdivided into
mohollas. The rural area of upazilas is partitioned into union
parishads (UP). These divisions make it possible to divide
the entire country into rural and urban areas.

This survey is based on a two-stage stratified sample of
households. In the first step, the 675 EA was chosen with
the probability corresponding to the EA size, 250 EA in
urban areas and 425 EA in rural areas. In the first phase,
BBS extracted households according to the specifications
provided by the DHS team. A complete household listing
operation was conducted on all selected EAs to provide a
model framework for second-level households’ selection.

In the second stage, an average of 30 households strain
samples per EA were selected for statistical confidence
in national, urban, and rural, and eight key demographic
and health variables. According to this design, 20,250
households have been selected. The completed interview is
expected by approximately 20,100 ever-married women aged
15-49 years. Finally, this study used 15408 ever-married
women aged 15-49 years to determine influencing factors on
age at first birth in Bangladesh.

2.3. Outcome Variable
To conduct this study we have used one outcome variable:
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Age at first birth. Age at first birth is measured in completed
years. The age at first birth of the ever-married women has
divided into three categories: Age < 18 years, 19-24 years
and = 25 years. The main goal of this study is to determine
the factors influencing on age at first birth of ever married
women in Bangladesh.

2.4. Explanatory Variables

From a huge number of variables, we have included 15
explanatory variables in this study these are: respondent’s
current age, division, place of residence, wealth index,
educational level, religion, currently working status,
occupation, age at first marriage, use of contraception,
spousal age difference, aware of health services, husband’s
educational level and husband’s occupation.

2.5. Statistical Analysis

Data have been statistically analyzed by univariate,
bivariate and multivariate: multinomial logistic regression
analyses for identify the significant determinants and the
effect of explanatory variables on response variable. All
data were analyzed using statistical package (SPSS Inc.).
A probability of p < 0.05 was considered statistically
significant.

2.5.1. Estimation of Parameters

Multinomial logistic regression analysis is the most
widely used technique when the dependent variables are
categorized into three categories. To develop the model,
assume that p covariates and a constant term, denoted by the
vector, x, of length p+1where X, = . Then two logit function
as;

91(x) =In[p(Y =1/x)/p(Y =0/x)] = %6, (1)
and

92(x) =In[p(Y =2/x)/p(Y =0/x)| =%B, (2
A general expression for the conditional probability in the
three category model is,

p(Y = ]/x) = egj(x)/zjzzo egj(x)
where, the vector 3o = 0 and go(x) = 0.

2.5.2. Test Statistic

For test the significance of the coefficients the present
study used the Wald’s test statistic. To test the hypothesis
H,:B; =0 vs. H: B; # 0, the wald’s test statistic is given by;

__Bi
=Sy ~VOD
Or equivalently,
__ B2
w SR xi under H,

where SE(B,) can be obtained from the inverse of the
observed information matrix. i.e. Var(g) = [1(f)]™*.

3. Results

Characteristics of the study women

Of 15408 study ever-married women, 26% belongs to the
age less than or equal 25 years, 37.6% belongs to the age
group 26-35 years, and rest of 36.4% belongs to the age at 36
years and more. Among the study women, 66.1% lived in
rural areas, 16.1% had no formal education, about 20% lived
with lowest wealth, and 89.9% was Muslim (Table 1). About
49.3% of the study ever-married women were unemployed,
6.1% women reported that they did not use any method of
contraception in Bangladesh. Among the participants, 22.7%
women’s husband had no formal education, and moreover
60% ever-married women reported that their age at first birth
is less than or equal 18 years (Table 1).

Table 1. Percentage distribution of the respondent according to their background characteristics

Background characteristics N (%)
Current age
<25 4006 26.0
26-35 5797 37.6
>36 5605 36.4
Division
Barisal 1669 10.8
Chittagong 2207 14.3
Dhaka 2082 13.5
Khulna 2062 134
Mymensingh 1757 114
Rajshahi 1980 12.9
Rangpur 1990 12.9
Sylhet 1661 10.8
Place of residence
Urban 5226 339
Rural 10182 66.1
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Background characteristics N (%)
Educational level

No education 2482 16.1

Primary 5135 33.3

Secondary 6004 39.0

Higher 1787 11.6
Wealth index

Poorest 3067 19.9

Poorer 3091 20.1

Middle 3122 20.3

Richer 3071 19.9

Richest 3057 19.8
Religion

Non-Muslim 1560 10.1

Muslim 13848 89.9
Currently working status

No 7601 49.3

Yes 7807 50.7
Age at first marriage

<18 13339 86.6

>19 2069 13.4
Spousal age difference

<5 4844 314

6-10 6155 39.9

>11 4409 28.6
Use of contraception

No 935 6.1

Yes 14473 93.9
Received health services

No 15341 99.6

Yes 67 0.4
Occupation

Unemployment 7240 47.0

Agriculture 5725 37.2

Business & Profession 2443 15.9
Husband’s education level

No education 3502 22.7

Primary 5052 32.8

Secondary 4440 28.8

Higher 2414 15.7
Husband's occupation

Unemployed 331 2.1

Agriculture 4055 26.3

Business & Profession 11022 715
Age at first birth

<18 9563 62.1

19-24 5143 334

>25 702 4.6
Total 15408 100.0

Factors associated with age at first birth

In order to know whether the covariates are significantly
associated with women’s age at first birth, bivariate analysis
with Chi-square test has been employed in this study and the
results are presented in Table 2. Covariates women’s current
age, administrative divisions, place of residence, educational

level, wealth index, religion, currently working status, age
at first marriage, spousal age difference, contraception,
husband’s educational level, and husband’s occupation are
highly significantly (p < 0.001) associated with women’s
age at first birth in Bangladesh.
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Table 2. Association between women’s age at first birth with their background characteristics

Age at first birth
Background 18 1904 o Chi-square p-value
characteristics - = value
(%) (%) (%)
Current age
<25 28.6 24.5 11
26-35 36.3 38.8 46.4 272.086 0.000
>36 35.1 36.7 52.4
Division
Barisal 10.8 11.0 9.8
Chittagong 14.1 15.5 9.3
Dhaka 12.6 15.0 15.2
Khulna 13.9 12.6 13.0
Mymensingh 11.8 10.3 13.8 285.095 0.000
Rajshahi 13.9 111 10.8
Rangpur 14.7 9.9 10.7
Sylhet 8.3 145 17.4
Place of residence
Urban 30.9 36.9 52.7 170.151 0.000
Rural 69.1 63.1 47.3
Educational level
No education 18.2 12.8 12.0
Primary 37.6 27.7 16.7
1976.483 0.000
Secondary 40.2 39.1 215
Higher 4.1 20.4 49.9
Wealth index
Poorest 22.8 15.9 9.7
Poorer 22.0 17.8 9.7
Middle 21.7 18.4 14.7 689.769 0.000
Richer 18.9 21.7 20.9
Richest 14.6 26.2 45.0
Religion
Non-Muslim 7.7 13.8 16.5
Muslim 92.3 86.2 83.5 172.5%1 0.000
Currently working status
No 46.4 540 | 546
Yes 53.6 46.0 454 85.042 0.000
Age at first marriage
<18 99.8 70.0 26.9
>19 0.2 30.0 73.1 4807.001 0.000
Spousal age difference
<5 27.9 35.8 48.3
6-10 411 389 328 208.800 0.000
>11 311 254 18.9
Use of contraception
No 49 7.1 14.4 118.289 0.000
Yes 95.1 92.9 85.6
Received health services
No 99.5 99.7 99.7
4511 0.105
Yes 0.5 0.3 0.3
Husband’s education level
No education 21.0 25.1 28.9
Primary 33.2 31.9 34.3
74.895 0.000
Secondary 30.3 274 19.1
Higher 15.5 15.7 17.7
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Age at first birth
Background 18 1904 py Chi-square p-value
characteristics - = value
(%) (%) (%)
Husband’s occupation
Unemployed 2.0 2.4 21 133.187 0.000
Agriculture 29.3 224 14.8
Business & Profession 68.7 75.2 83.0
Determinants of age at first birth Middle 1.211%** 1.142
Table 3 presents the odds ratio (OR) with level of Richer 1027 1021
significance obtained from the multinomial logistic Richest ! !
regression models. Model-1 suggest that the women who Religion
belong to the age less than or equal 25 years and belong to Muslim LAL1Twx 0.176**
the age group 26-35 years have 1.76 times (p < 0.001) and Non-Muslim 1 1
1.38 times (p < 0.001) more likely to have first birth at the Currently working status
age of < 18 years respectively than those women who No 0.786* 0.936
belongs at the age of 36 years or above in Bangladesh. This is Yes 1 1
because the early aged ever-married women are immature Age at first marriage
and dependent on their husbands. Model-11 also suggest that <18 1 11 0.196%**
the women who belong to the age less than or at the age of 25 >19 1 1
years and belong to the age group 26-35 years have 0.03 Spousal age difference
times (p < 0.001) and 0.69 times (p < 0.001) less likely to <5 0.495%+* .
have first birth at age of 25 years or above respectively than 6-10 0.751%%* 1.261%
those women who belongs at the age of 36 years or above > 11 1 1
in Bangladesh. Compared to Sylhet division, women — -
from Barisal (OR: 1.54; p < 0.001), Chittagong (OR: 1.64; | Useof contraception
(p < 0.001)), Dhaka (OR: 1.45; (p < 0.001)) and Khulna | N° 1625+ 40217
(OR: 1.84; p < 0.001) divisions are more likely to have first Yes ! !
birth below or at the age of 18 years in Bangladesh (Table 3). Received health services
No 0.658 0.777
Table 3. Odds ratios with different covariates obtained from multinomial Yes 1 1
logistic regression model
Husband education level
Covariates Model - | Model - 11 No education 1.053 1.018
Current age Primary 1.070 1.024
<25 1.758%** 0.026*** Secondary 1.019 0.935
26-35 1.375%** 0.693** Higher 1 1
>36 1 1 Husband's occupation
Division Unemployed 0.916 0.839
Barisal 1.537*** 0.776 Agriculture 1.030 0.974
Chittagong 1.641*** 0.467*** Business & Profession 1 1
Dhaka 1.446%** 0.799 *p <005, **p < 0,01, **=*p < 0,001
Khulna 1.838%x* 0.951 OR: Odds Ratio
Mymensingh 1.614%** 1.410*
Rajshahi 1.940%%* 0.915 Compared to women who have higher education level, the
Rangpur 2.301%** 0.885 odds of having first birth at the age of < 18 years are 5.28
Sylhet 1 1 times (p < 0.001), 5.23 times (p < 0.001), and 3.84 times
Place of residence (p < 0.001) _hlgher for women who ha\{e no educgtlon,
Urban 0.159%+* 1.022 completed primary and secondary education respectively.
Rural 1 1 Thus it can be said that more e@ucati_on gives the women
Educational level more kn_owledg_e about age at first b!rth. Compared W!th
No education R — women in the richest family, women in the mlddl.e famlly
i B B (OR: 1.21; p < 0.001) are more likely to have first birth
z:cngig;ry 2'222*** 8'31;*** below or at the age of 18 years. Muslim women are 1.42
Higher ' L ' 1 times (p < 0.001) more likely to have first l?ll’th below or at
the age of 18 years compared to Non-Muslim women with
Wealth index age at first birth 19-24 years. Women who do not use any
Poorest 1.136 1.237 contraception 1.63 times more likely first birth at age of <
Poorer 1.094 1.003 18 years compared those women who are use any method.
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Women who are not currently working are less likely to have
age at first birth (OR: 0.79, p < 0.05) than those women who
are working. Compared to women’s husbhands who have
completed higher education, the odds of having age at first
birth < 18 years are 1.05 times, 1.07 times and 1.02 times
higher for women’s husband who no education, completed
primary and secondary education respectively but there is no
significant difference exists between non educated, primary
and secondary educated women’s husband in Bangladesh
(Table 3).

4. Discussion

A woman's first birth marks entry into motherhood and
serves as a vital indicator of overall health. Finding of this
study consistent with that of another study where a similar
scenario of age at first birth in Bangladesh was found
[9]. Regarding the women educational level, it is found
to be highest among no education, primary education and
secondary educated women. Several studies of Bangladesh,
India and Nepal also found that women education has
positive impact on age at first birth [4,7,10,11,12].

The findings of this study suggest that women who
marry early are more likely to give first birth at early age
and who marry later are more likely to give first birth later
in Bangladesh which is consistent with other studies
[7,9,11,13,14]. Moreover, this study shows that urban
mothers are less likely to experience early birth compared to
rural mothers in Bangladesh which is consistent with
previous studies [3,4,15,16,17,18]. This study also shows a
difference in age at first births along religious affiliations.
Among religious affiliations, being Muslim affiliated are found
to shorten time of first birth as compared to Non-Muslim.
This finding is in line with findings from Bangladesh [14,19]
and Nigeria [16] which shows that women in Muslim
affiliated have a tendency of early first birth than women in
Non-Muslim. Results of this study suggested that women
who do not use any contraception are more likely to give first
birth at early age which is consistent with previous studies
[7,10,13,14]. Finding of this study also revealed that lower
age difference of spousal are less likely to have first birth at
early age than larger age difference of spousal in Bangladesh
which is consistent with previous studies [9,13,20,21].
In contrast to our results, some studies showed a reverse
association between husband’s occupation and women age at
first birth [7,14,22].

5. Conclusions

Age at first birth is a transition marks to a woman into
motherhood. It is also an important indicator for maternal
and child health. Delaying the first birth is a significant
mechanism that contributes to decreasing the fertility. Based
on BDHS 2017-2018 data, this study analyzed the age at
first birth and identifies the influential socioeconomic and
demographic factors of Bangladeshi ever-married women.

In this study, varieties of methods have used to determine
the influencing factors of age at first birth of Bangladeshi
ever-married women. By executing and interpreting multinomial
logistic regression model, the study demonstrates that the
respondent's current age, use of contraceptives, age
difference between the spouses at the time of the first marriage,
respondent's education, and administrative divisions are
significantly influenced factors of age at the first birth of
ever-married women in Bangladesh. The present study also
indicated that early age at first birth remained a serious
problem among mothers in Bangladesh and hope that
information derived from this study would be able to help
relevant authorities to plan remedial actions.
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