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ABSTRACT

Objective To investigate the prevalence of the number of
children ever born (CEB) and its associated determinants
among women aged 15-49 years in Bangladesh.

Study design and setting We used clustered data
extracted from the last two Bangladesh Demographic and
Health Surveys (BDHS 2014 and BDHS 2017-2018). A
two-stage stratified sampling was used in both surveys.
Mixed logistic regression modelling approach for binary
responses was adapted to accommodate clustering effects
via the generalised linear mixed model framework.
Participants The study is based on 15924 ever-married
women in BDHS 2017-2018 (14119 in BDHS 2014) of
Bangladesh.

Results As per the latest BDHS 2017-2018, 42.1% of
reproductive women had three or more children. Age

at first marriage (p<0.001, OR 0.74, 95% Cl 0.666 to
0.825), age at first birth (p<0.001, OR0.54, 95% Cl 0.480
t0 0.607), place of residence (p<0.001, OR 0.79, 95%Cl
0.712 10 0.872), exposure of media (p<0.001, OR 0.71,
95% Cl 0.647 to 0.768), religion (p<0.001, OR 1.47, 95%Cl
1.277 t0 1.690), husband’s desire more child (p<0.001,
OR 1.60, 95% Cl 1.428 to 1.784), women empowerment
(p<0.001, OR 1.19, 95% Cl 1.075 to 1.3) and wealth index
(p<0.001, OR1.61, 95% Cl 0.435 to 1.796) were found

to be statistically significant determinants of the number
of CEB among ever-married women. The number of CEB
among women was negatively associated with their

own educational status (p<0.001) and husbands level of
education (p<0.001).

Conclusion The CEB appears to be higher among women
who were married before 18 years, Muslim, illiterate, living
in rural areas, had first birth before 20 years, non-exposure
of media and husband’s desire for more children.

INTRODUCTION

The number of children ever born (CEB)
is defined to be the number of live births
among ever-married women aged 15-49
years in Bangladesh." The CEB is one of
the important determinants of population
dynamics, as it decides the size, structure and
composition of the population in any country
of the world. It is not only responsible for
population growth but is also the key factor in

.2 Mohammad Lutfor Rahman,® Enamul Kabir*

STRENGTHS AND LIMITATIONS OF THIS STUDY

= Clustering effects were considered through a mixed
modelling approach to avoid misleading inferences
and hence for valid interpretation of the results.

= Analysing the two most recent nationally represen-
tative data sets assisted to give a wide comparative
picture of society in Bangladesh and provided sig-
nificant determinants of children ever born among
ever-married women.

= Due to the use of secondary datasets, we were lim-
ited in case of our freedom to choose exposure vari-

ables for the statistical analysis.

determining the changes in the age composi-
tion of the population.””

The frequency of CEB among women
is a measure of childbearing experience
throughout their lives. It was reported that the
childbearing decisions of women were mainly
influenced by their education and urbanisa-
tion.* It was also noted that the mother’s age
group, place of residence, administrative divi-
sion and mass-media exposure were found to
be significantly associated with the number
of children among ever-married women.’
The women who completed their secondary
or higher levels of education were less likely
to have more children than others.* %’ Also,
age at marriage and wealth index of Bangla-
deshi women both had a significant negative
effect on their number of CEB.* Contracep-
tive usage among Bangladeshi women also
played a more important role in reducing
fertility trends than other proximate deter-
minants.” '” The key responsible factors for
childbearing among women in Bangladesh
were their employment status as well as food
security.“ There was a son preference among
women who had only daughters, so they were
more likely to have a higher number of CEB
compared with those women having sons
already.'?
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The number of children among women in Bangladesh
increased with their age but it declined with their own
and husbands' increasing levels of education and wealth
index.! ' '* Delayed marriage, usage of contraceptive
methods, induced abortion and successive birth intervals
were potential demographic determinants for the lower
birth rates.” It was reported that women’s age at first
birth, use of contraceptive methods, education of both
women and their husband, religion and wealth index
were significantly associated with their number of CEB."

The total population of Bangladesh is projected to
be 192.78million in 2053,"” which sounds alarming for
the government to ensure the basic needs, such as food,
clothing, shelter, education and healthcare. Therefore,
the relevant authorities have been examining ways to
control the population growth rate since 2012. In this
context, the government has attempted to control the
number of live births by advertising the fertility slogan
‘No more than two children, better if one’, which was
further modified in 2019 to ‘Whether it is a boy or girl,
two children are enough’ among ever-married women in
Bangladesh.'®

Geographical clusters are there in Bangladesh Demo-
graphic and Health Surveys (BDHS) 2014 and 2017-2018.
In the data, women are in clusters which result in possible
correlation among subjects, that is, correlated responses
occurred due to clustering. The clustering effect has been
completely overlooked in previous studies for analysing
CEB data among Bangladeshi ever-married women.' '°
Analysing CEB data while overlooking the clustering effect
may produce misleading inferences and provide incor-
rect interpretations of the analytical results. Therefore, by
taking the fertility slogan as well as clustering effects into
account, this study endeavours to investigate the determi-
nants of CEB among ever-married women in Bangladesh
using clustered data from the BDHS 2014 and BDHS
2017-2018. In this study, analytical errors have been
remedied through the mixed logistic regression (MLR)
modelling approach and incorporating the random
effects in addition to the fixed effects via the generalised
linear mixed model (GLMM) framework. This study also
aims to compare the analytical results obtained from two
latest consecutive BDHS surveys.

MATERIALS AND METHODS

Data and study design

We used clustered data to investigate the potential deter-
minants of CEB in Bangladesh, derived from the latest
country-wise representative  BDHS 2017-2018" and
BDHS 2014.* The BDHS 2017-2018 used a two-stage
stratified sampling design in which each of the eight
(seven in BDHS 2014) administrative divisions were
treated as stratum. At the first stage, 675 (600 in BDHS
2014) enumeration areas (EAs) were chosen using the
probability proportional to size of EAs, where 250 (207
in BDHS 2014) and 425 (393 in BDHS 2014) EAs were
selected from urban and rural regions, respectively. A

complete listing of households was then prepared in all
the chosen EAs and used as the sampling frame at the
second stage. This stage of sampling was then conducted
through a systematic sampling design which selected
30 households per EAs on average. Finally, the survey
selected 20250 (18 000 in BDHS 2014) households in
total and 20100 (17 893 in BDHS 2014) women of repro-
ductive age group 15-49 years were interviewed. The
detailed information about the survey data is available at
https://dhsprogram.com/data/available-datasets.cfm.

Participants and variables included in the study

To investigate the potential determinants of CEB in
Bangladesh, we considered 15924 (14 119 in BDHS
2014) evermarried women of reproductive age 15-49
years after deleting missing cases in this study. The study
also excludes women who are at zero parity following
the fertility slogan ‘No more than two children, better if
one’ in Bangladesh. The number of CEB among Bangla-
deshi women was considered as the binary response vari-
able. More precisely, a binary indicator of CEB, coded as
0=1-2; and 1=3 or more children was used as the outcome
variable. The various socioeconomic and demographic
attributes were considered as exposure variables such as
women'’s age at first marriage, age at first birth, adminis-
trative division, type of place of residence, religion, house-
hold headship, education of women and their husband,
husband’s desire for more children, women’s empow-
erment, use of contraceptive methods, wealth index,
membership of non-government organisations (NGOs)
and exposure to mass media.

For the purpose of analysis, the required information
about these variables was not found in a straightfor-
ward way from the current survey data. In this case, we
combined associated variables in order to create new vari-
ables of interest such as exposure to media, NGO member-
ship and women’s empowerment. Women empowerment
is constructed if a woman reported making a decision
on her own on any of the three conditions: visiting their
family members or relatives, buying major household
goods, personal and children healthcare. A woman was
also considered to have NGO membership if she had
involvement with any of these organisations: Bangla-
desh Rural Advancement Committee, Grameen Bank,
Proshika, Association of Social Advancement, Bangladesh
Rural Development Board or Mother Club. However, data
on these variables were missing in the latest BDHS 2017-
2018 data because the NGO activities are significantly
reducing in Bangladesh. One reason could be that the
government provides more facilities than NGOs. Women
were considered to be exposed to mass-media if they
watched television or listened to the radio or read maga-
zines or newspapers at least once every week. The variable
‘religion’ measured the respondents’ religious affiliation,
and these were grouped into two categories (Muslim and
non-Muslim). Those women were considered as Muslim,
affiliated with Islam; and others (Hindu, Buddhist and
Christian) were treated as non-Muslim.
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Models
To model the binary responses of CEB clustered data used
in this study, a start can be made with the logistic regres-
sion (LR) in the context of a generalised linear model
(GLM) framework.?"' 2 However, a GLM has limitations
in modelling clustered data as this cannot accommodate
the correlation among subjects (women) because of its
assumption of independence. In this case, the MLR in
the context of the GLMMs setup is a further extension
by introducing random effects to the linear predictor
of a GLM that models the possible correlation among
subjects.23

Let y;; be the binary response and x;j, a p X 1 vector of
fixed covariates for j woman at i cluster (EA), where
j=L2 ..., mandi=1,... k If y/'= (ya,...,9m,) is a
vector of correlated responses from the i’ cluster then to
analyse such correlated data, random effects can be added
into the regression model to account for the correlation
of the CEB data due to clustering. The MLR model, the
most popular GLMM, is a common choice for analysing
the binary response data. In the GLMM framework, this
model considers the logitlink and the model specification
can be written as

g (1) = logit (1) = log (124 ) = 1B+ ws

where g is the logit link function, p;;=E (y,-]-I u;) is the
conditional expectation, u; is the random effect for the
i cluster and 3 = (51,62, e ,ﬁp)T is the p x 1 column
vector of regression parameters. The random effect #; is
assumed to be normally distributed with zero mean and
variance 03 .

As the joint distributions of both the vector of responses
and random effects are fully specified, we use the
likelihood-based iterative weighted least squares (IWLS)
estimation algorithm. Under this framework, our goal is
to estimate whether 8 and o2, can be obtained by maxi-
mising the likelihood function®

Ok m
L(ﬁ,a%) - / HHf(J’z’j'xz_';‘, u;) o du;.

o Ll FL
The intra-cluster correlation coefficient (p) can be

computed by using the variance component o2 as*!

9
2
Tu

9 A2 "
cffﬁ%

In addition, we conducted the likelihood-ratio test
(LRT) for testing o associated with random effects in a
GLMM by using the chi-square (XQ) test statistic.”

Akaike's Information Criterion (AIC)% is a commonly
used criterion for the purpose of model selection, which
is likelihood-based with asymptotic properties of the
maximum likelihood estimator. The model for which AIC
is minimum, is considered to be the best model for the
data analysis and is given by

a1c=-21(B;D) +2p,

where [ B;D is the log-likelihood, B is the vector of
2}

estimated model parameters, D = (y@-i, xii) is the data set
and p is the dimension of 3. The odds ratio (OR) is
calculated for interpretation of results by exponentiating

the individual regression coefficient as OR; = & where

Bl; [=1,...,pisthe " estimated regression parameter.
Patient and public involvement

Patient and public involvement were not directly associ-
ated in this study. The secondary data from BDHS 2017-
2018 and BDHS 2014 were used (freely available online)
where questionnaires of these surveys were based on
the MEASURE DHS model questionnaires. The country
representative surveys were conducted in eight adminis-
trative divisions of Bangladesh involving women of repro-
ductive age group.

RESULTS

Table 1 (right panel: BDHS 2017-2018) shows that almost
three-quarters of women (74.9%) married before their
legal recommended age of first marriage, which is at least
18 years, in Bangladesh. Most of the women (80.7%) had
their first birth at 20 years or below. The survey partic-
ipants were selected covering all eight administrative
divisions or regions in Bangladesh. The division-wise
percentages of women were 14.6%, 11.0%, 14.6%, 13.1%,
12.6%, 12.8%, 10.7% and 11.0% from Dhaka, Barisal,
Chittagong, Khulna, Rajshahi, Rangpur, Sylhet and
Mymensingh, respectively. 63.8% of women were selected
from rural and 36.2% from urban areas. The vast majority
of participants were Muslim women (90.0%) while only
10.0% women were non-Muslim. The majority (88.2%) of
women were living in male-headed households and only
11.8% women in female-headed households.

A significant percentage (15.0%) of the women who
participated in the study were illiterate that is, having no
educational attainment, and only 12.9% of the women
had higher education. Among the respondents, 32.3%
and 39.8% of the women had primary and secondary
levels of education, respectively. In addition, 21.4% of
their husbands were illiterate and 17.0% had higher
education. The proportion of husbands having primary
(32.1%) and secondary (29.5%) levels of education was
almost the same. Itis observed that 88% men do not desire
to have more children or do not support or want more
children. Table 1 also shows that most of the women were
not empowered (83.8%) and only 16.2% women were
found to be empowered. Of all the respondents, 64.5%
of women used contraceptive methods and 35.5% used
no methods. The proportion of women from rich fami-
lies was higher (42.3%) than poor (38.2%) and middle
class (19.5%) families. More than fifty percent (54.9%)
women had the mass-media exposure in Bangladesh. The
data on NGO membership were not found in the BDHS
2017-2018, although this variable was available in BDHS
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Table 1 Socioeconomic, demographic and cultural variables of ever-married women along with frequency and percentage

(%) distributions

Variables

BDHS 2014 (n=14119)

BDHS 2017-2018 (n=15924)

No of women

%

No of women

%

Age at first marriage
<18
18 and above
Age at first birth
<20
>20
Division
Dhaka
Barisal
Chittagong
Khulna
Rajshahi
Rangpur
Sylhet
Mymensingh
Place of residence
Rural
Urban
Religion
Non Muslim
Muslim
Household headship
Female
Male
Women education
No education
Primary
Secondary
Higher
Husband education
No education
Primary
Secondary
Higher

Husband desire more child

No
Yes
Women empowerment
No
Yes
Contraceptive use
No
Yes

10859
3260

11651
2468

2448
1739
2318
2015
2003
1987
1609

9364
4755

1325
12794

1310
12809

3181
4225
5442
1271

3944
3977
4086
2112

12465
1654

10283
3836

5138
8981

76.9
23.1

82.5
17.5

17.3
12.3
16.4
14.3
14.2
14.1
11.4

66.3
33.7

9.4
90.6

9.3
90.7

22.5
29.9
38.5
9.0

27.9
28.2
28.9
15.0

88.3
11.7

72.8
27.2

36.4
63.6

11932
3992

12851
3073

2323
1752
2328
2082
2013
1961
1711
1754

10154
5770

1591
14333

1885
14039

2381
5150
6338
2055

3415
5104
4698
2707

14020
1904

13349
2575

5659
10265

74.9
25.1

80.7
19.3

14.6
11.0
14.6
13.1
12.6
12.3
10.7
11.0

63.8
36.2

10.0
90.0

11.8
88.2

15.0
32.3
39.8
12.9

21.4
32.1
29.5
17.0

88.0
12.0

83.8
16.2

35.5
64.5

Continued
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Table 1 Continued
BDHS 2014 (n=14119) BDHS 2017-2018 (n=15924)

Variables No of women % No of women %
Wealth index

Poor 5229 37.0 6087 38.2

Middle 2868 20.3 3103 19.5

Rich 6022 42.7 6734 42.3
Exposure of media

Non-exposure 6626 46.9 7182 451

Exposure 7493 53.1 8742 54.9
NGO membership

No 10459 741 - -

Yes 3660 25.9 = =

BDHS, Bangladesh Demographic and Health Surveys; NGO, non-government organisation.

2014. The majority of women were not involved with any
NGO activities (74.1%) while the rest (25.9%) had an
involvement with such activities (left panel: BDHS 2014).

Table 2 summarises the frequency and percentage
distributions for the number of CEB among Bangladeshi
women of reproductive age 15-49 years. Among ever-
married women of reproductive age in the latest BDHS
2017-2018, 42.1% (43.3% in BDHS 2014) of women had
three or more CEB in Bangladesh. It follows that 57.9%
(56.7% in BDHS 2014) women of reproductive age met
the criterion of the fertility slogan in Bangladesh ‘Not
more than two children, one is better’.

The results obtained from bivariate analysis are
summarised in table 3. In the BDHS 2017-2018, among
ever-married women in the reproductive age group
(15-49 years), 47.0% of whose first married before 18
years had three or more CEB and this figure was substan-
tially smaller (27.5%) for women who married at 18 years
or above. As expected that the proportion of women
whose first marriages were before 18 years having three
or more CEB than who married at 18 years or later. Age
at first marriage of Bangladeshi women was significantly
associated (p<0.001) with their higher frequency of CEB.

Among total women of reproductive age, the propor-
tion of women who had their first birth at 20 years or
less having three or more children was higher (46.4%)
than their counterparts (24.1%). Age at first birth of

Bangladeshi women was found to be statistically signifi-
cant (p<0.001) for their number of CEB. The regional
variation among women was strongly associated (p<0.001)
with their number of CEB in Bangladesh. The percentage
of women having three or more CEB was the highest in
Sylhet division and the corresponding value was to be
the lowest in Khulna region. The percentage of women,
among reproductive age groups, having three or more
CEB was higher in rural areas (45.7%) compared with
women from urban areas (35.6%). Type of place of resi-
dence (p<0.001) of women was also significantly associ-
ated with their frequency of CEB in Bangladesh. From
table 3 (right panel: BDHS 2017-2018), it can be seen
that 43.4% of Muslim women aged 15-49 had three or
more children, whereas the corresponding values were
30.2% for non-Muslim women. The religion of women
(p<0.001) in Bangladesh was strongly associated with
their number of CEB. The percentages of women having
three or more children from male-headed (42.2%) and
female-headed (41.4%) households are similar. The
gender-based household headship was found to be statis-
tically insignificant (p=0.511) for the number of CEB
among Bangladeshi women.

The educational attainment of both women (p<0.001)
and their husbands (p<0.001) was strongly associated
with their number of CEB. The decreasing trend among
women of having three or more CEB was observed with

Table 2 Frequency and percentage distributions of children ever born (CEB) among women of their reproductive age group

15-49 years

BDHS 2014 BDHS 2017-2018

Women with CEB Women with CEB
Distribution 1or2 3 or more Total 1or2 3 or more Total
Frequency 8009 6110 14119 9223 6701 15924
Percentage 56.7 43.3 100 57.9 421 100
BDHS, Bangladesh Demographic and Health Surveys.
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Table 3 Frequency (%) distribution of ever-married women by their children ever born (CEB) along with p value of the ¥ test

BDHS 2014 BDHS 2017-2018
n (%) by CEB n (%) by CEB
Variables 1or2 3 or more P value 1o0r2 3 or more P value
Age at first marriage <0.001 <0.001
<18 5707 (52.6) 5152 (47.4) 6329 (53.0) 5603 (47.0)
18 and above 2302 (70.6) 958 (29.4) 2894 (72.5) 1098 (27.5)
Age at first birth <0.001 <0.001
<20 6207 (53.3) 5444 (46.7) 6891 (53.6) 5960 (46.4)
>20 1802 (73.0) 666 (27.0) 2332 (75.9) 741 (24.1)
Division <0.001 <0.001
Dhaka 1458 (59.6) 990 (40.4) 1459 (62.8) 864 (37.2)
Barisal 921 (53.0) 818 (47.0) 955 (54.5) 797 (45.5)
Chittagong 1179 (50.9) 1139 (49.1) 1198 (51.5) 1130 (48.5)
Khulna 1276 (63.3) 739 (36.7) 13583 (65.0) 729 (35.0)
Rajshahi 1268 (63.3) 735 (36.7) 1288 (64.0) 725 (36.0)
Rangpur 1178 (59.3) 809 (40.7) 1174 (59.9) 787 (40.1)
Sylhet 729 (45.3) 880 (54.7) 851 (49.7) 860 (50.3)
Mymensingh - - 945 (53.9) 809 (46.1)
Place of residence <0.001 <0.001
Rural 4948 (52.8) 4416 (47.2) 5509 (54.3) 4645 (45.7)
Urban 3061 (64.4) 1694 (35.6) 3714 (64.4) 2056 (35.6)
Religion <0.001 <0.001
Non-Muslim 872 (65.8) 453 (34.2) 1111 (69.8) 480 (30.2)
Muslim 7137 (55.8) 5657 (44.2) 8112 (56.6) 6221 (43.4)
Household headship 0.416 0.511
Female 757 (57.8) 553 (42.2) 1105 (58.6) 780 (41.4)
Male 7252 (56.6) 5557 (43.4) 8118 (57.8) 5921 (42.2)
Women education <0.001 <0.001
No education 893 (28.1) 2288 (71.9) 608 (25.5) 1773 (74.5)
Primary 2032 (48.1) 2193 (51.9) 2337 (45.4) 2813 (54.6)
Secondary 3954 (72.7) 1488 (27.3) 4487 (70.8) 1851 (29.2)
Higher 1130 (88.9) 141 (11.1) 1791 (87.2) 264 (12.8)
Husband education <0.001 <0.001
No education 1515 (38.4) 2429 (61.6) 1224 (35.8) 2191 (64.2)
Primary 2157 (54.2) 1820 (45.8) 2735 (53.6) 2369 (46.1)
Secondary 2732 (66.9) 1354 (33.1) 3145 (66.9) 1553 (33.1)
Higher 1605 (76.0) 507 (24.0) 2119 (78.3) 588 (21.7)
Husband desire more child <0.001 <0.001
No 7252 (58.2) 5213 (41.8) 8404 (59.9) 5616 (40.1)
Yes 757 (45.8) 897 (54.2) 819 (43.0) 1085 (57.0)
Women empowerment <0.001 <0.001
No 5927 (57.6) 4356 (42.4) 7848 (58.8) 5501 (41.2)
Yes 2082 (54.3) 1754 (45.7) 1375 (53.4) 1200 (46.6)
Contraceptive use <0.001 0.654
No 2786 (54.2) 2352 (45.8) 3291 (58.2) 2368 (41.8)
Yes 5223 (58.2) 3758 (41.8) 5932 (57.8) 4333 (42.2)
Continued
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Table 3 Continued

BDHS 2014 BDHS 2017-2018
n (%) by CEB n (%) by CEB
Variables 1or2 3 or more P value 1o0r2 3 or more P value
Wealth index <0.001 <0.001
Poor 2527 (48.3) 2702 (51.7) 3060 (50.3) 3027 (49.7)
Middle 1570 (54.7) 1298 (45.3) 1776 (57.2) 1327 (42.8)
Rich 3912 (65.0) 2110 (35.0) 4387 (65.1) 2347 (34.9)
Exposure of media <0.001 <0.001
Non-exposure 3108 (46.9) 3518 (53.1) 3453 (48.1) 3729 (51.9)
Exposure 4901 (65.4) 2592 (34.6) 5770 (66.0) 2972 (34.0)
NGO membership <0.001
No 6167 (59.0) 4292 (41.0)
Yes 1842 (50.3) 1818 (49.7) - - -

BDHS, Bangladesh Demographic and Health Surveys ; NGO, non-govern

their own as well as their husbands' increasing levels of
education. However, the proportion of women having
three or more CEB was found to be higher among
women whose husbands desired more children (57.0%)
than their counterparts (40.1%). The intention of the
husbands to have more children (p<0.001) was also
significantly associated with the number of CEB among
Bangladeshi women.

Women’s empowerment (p<0.001) was strongly associ-
ated with their number of CEB. The percentage of repro-
ductive women having three or more CEB was slightly
higher among those who were empowered (46.6%)
than who were not (41.2%). The proportion of women
having three or more CEB was observed to lessen with the
increasing levels of wealth index and this index of women
(p<0.001) was strongly associated with their number of
CEB in Bangladesh. Mass-media exposure of women was
found to be statistically significant (p<0.001) for their
frequency of CEB in Bangladesh. The women exposed to
mass-media were found to be less likely to have three or
more CEB than women who were not exposed.

In the BDHS 2017-2018, the use of contraceptive
methods was found to be statistically insignificant
(p=0.654), though it was significant (p<0.001) in BDHS
2014, among women of reproductive age group 15-49
years. It is evident from the BDHS 2014, the percentage
of women having three or more children was found to be

ment organisation.

higher among women with NGO membership than their
counterparts. NGO membership of women was strongly
associated (p<0.001) with their frequency of CEB.

To find potential determinants of higher number of
CEB among Bangladeshi women, we used multivariate
analysis, considering selected variables that were found
to be statistically significant for the number of CEB in
bivariate analysis (table 3). We fitted both LR and MLR
models in the context of GLMs and GLMMs framework,
respectively. The results are summarised including esti-
mated variance component (62), intracluster correla-
tion (p), LRT and Akaike's Information Criterion (AIC)
values in table 4. The problem of multicollinearity in the
model was also checked by computing the variance infla-
tion factor (VIF) and observed no significant correlation
among the explanatory variables (1<VIF<2)."

It was observed that AIC values were substantially
lower for MLR (BDHS 2017-2018: AIC=18157.13,
BDHS 2014: AIC=16248.06) than LR (BDHS 2017-2018:
AIC=18220.85, BDHS 2014: AIC=16310.08) model. In
addition, the value of ¢* for the random effects associ-
ated with MLR was 0.12. The contribution of random
effects in the MLR model was found to be statistically
significant (p<0.001) for modelling CEB data among
women in Bangladesh. More precisely, it follows that
the between women’s variability obtained from different
clusters was strongly associated with the number of CEB

Table 4 Model selection criterion AIC (Akaike's Information Criterion) for logistic regression (LR) and mixed logistic regression
(MLR), estimated variance component (62), intracluster correlation (p) along with x2 and p values of the likelihood-ratio test

BDHS 2014 BDHS 2017-2018
Model 462 p v Pvalue  AIC 52 p P Pvalue AIC

LR - - - - 16310.08 - - - - 18220.85
MLR 012 004 6402  <0.001 1624806 012 003 6172  <0.001 18157.13

BDHS, Bangladesh Demographic and Health Surveys.
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among Bangladeshi women. It can also be seen that
the intra-cluster correlation coefficient values were 0.03
(BDHS 2017-2018) and 0.04 (BDHS 2014) for CEB clus-
tered data of women aged 15-49 years. Thus, to analyse
the factors that are associated with CEB for this clustered
data, the MLR is the most appropriate modelling tech-
nique to be used compared with the LR.

The results obtained from multivariable analysis by
fitting the MLR to CEB clustered data are summarised in
table 5. In the BDHS 2017-2018, the women of reproduc-
tive age who married at their legal age 18 years or higher
were less likely (OR 0.74, 95% CI 0.666 to 0.825) to have
three or more CEB than those who married below 18
years. Age at first marriage of women was strongly associ-
ated with their higher number of CEB (p<0.001).

Age at first birth of women (p<0.001) was found to be
highly significant in relation to having a higher number
of CEB. Women who had their first child above 20 years
were also less likely (OR 0.54, 95% CI 0.480 to 0.607) to
have three or more CEB than their counterparts (BDHS
2017-2018). It can be observed that women aged 15—49
years from Barisal (p<0.001, OR 1.50, 95% CI 1.248 to
1.798), Chittagong (p<0.001, OR 1.87, 95% CI:1.579 to
2.205), Sylhet (p<0.001, OR 1.73, 95% CI 1.441 to 2.077)
and Mymensingh (p=0.003, OR 1.31, 95%CI 1.096 to
1.576) were statistically highly significant and more likely
to have three or more CEB than those from Dhaka divi-
sion. The women from urban areas were less likely (OR
0.79, 95% CI 0.712 to 0.872) to have three or higher CEB
than rural women. The place of residence was found to
be statistically significant (p<0.001) among women of
their reproductive age group in relation to whether they
had three or more CEB.

As expected, the religious status of women in Bangla-
desh was strongly associated (p<0.001) with their number
of CEB. More precisely, the Muslim women were 1.47 (OR
1.47, 95%CI 1.277 to 1.690) times more likely to have
three or more CEB than non-Muslim women. The educa-
tional status among women aged 15-49 years (p<0.001)
also showed significant effects on the number of CEB in
Bangladesh. The proportions were 57%, 84% and 93%
less likely to have three or more CEB for mothers who had
primary (OR 0.43,95% CI 0.384 to 0.485), secondary (OR
0.16, 95% CI 0.138 to 0.178) or higher (OR 0.07, 95% CI
0.060 to 0.090) education, respectively, in comparison to
mothers with no educational attainment. In the BDHS
2017-2018, it can be seen that the increasing levels of
education of husbands were also less likely to have three or
more CEB than those women with an illiterate husband.
However, the higher educational attainment of husband
was found to be statistically insignificant (p=0.356) in the
BDHS 2014.

Furthermore, women whose husbands wanted more
children (p<0.001, OR 1.60, 95%CI 1.428 to 1.784)
were more likely to have three or more CEB than their
counterparts. We also observed from table 5 that the
women’s empowerment (p<0.001) was strongly associ-
ated with their number of CEB in Bangladesh. However,

it is surprising that the empowered women (OR 1.19,
95% CI 1.075 to 1.310) were 1.19 times more likely to
have higher CEB than those who were not empowered.
It may happen because of the religious beliefs among
Muslim women in Bangladesh. Wealth index of women
(p<0.001) was strongly associated with their number of
CEB in Bangladesh.

Mass-media exposure (p<0.001) among reproductive
women was strongly associated with their number of CEB.
It was observed that the proportion of having three or
more CEB among women who were exposed to media was
29% (OR 0.71, 95% CI 0.647 to 0.768) lower compared
with their counterparts. In addition, the variables: NGO
membership (p<0.001) and use of contraceptive methods
(p=0.046) were found to be statistically significant in the
multivariable analysis for the BDHS 2014 data. Though it
is expected that the women with NGO membership will
have lower fertility than others™ surprisingly, we observed
the opposite direction in our analysis. They may claim
more financial benefits from NGOs by referencing their
higher number of children.

DISCUSSION AND CONCLUSION

This study attempted to estimate the number of CEB and
to find out its potential determinants among ever-married
women using the MLR model taking into account the
clustering effects and keeping in mind the fertility slogan
‘Whether it is a boy or girl, two children are enough’
in Bangladesh. We used the latest clustered CEB data
extracted from the BDHS 2014 and BDHS 2017-2018.

Our study findings revealed that among women of
reproductive age group 15-49 years, the proportion of
3 or more CEB was 42.1%. Naturally, the women who
married in their teens (before 18 years) and gave their first
birth before 20 years had a significantly higher number of
children than others. Age at first marriage and the first
birth of women were found to be significant determinants
of CEB.”®'® The study findings revealed that the women
who married at the age of 18 years or later and had their
first child after the age of 20 were less likely to have a
higher number of CEB, similar results were also found in
previous studies.® '** * In our study, it is observed that
urban women were less likely to have more children than
women from rural areas of Bangladesh.”*' Notably, urban
women were comparatively more concerned about using
contraceptive methods whereas in rural areas there is a
lack of accessibility of contraceptive methods, and also
rural women tend to marry at an early age. The religious
status of women was also found to be strongly associated
with a higher number of children in Bangladesh. Muslim
women were more likely to have higher children than
their counterparts.'' '°%

The number of CEB among ever-married women is
inversely related to their levels of education and similar
scenarios were observed in our study. The educated
women were less likely to have more children than
others." * © 1631 3557 One reason may be that educated
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Table 5 Estimates (Est.), standard errors (SE), P-value and odds ratio (OR) along with 95% CI for OR obtained from fitting the

mixed logistic regression model to children ever born clustered data in Bangladesh

BDHS 2014 BDHS 2017-2018

Variable Est. SE Pvalue OR 95% ClI Est. SE Pvalue OR 95% CI
Constant 0.555 0.110 <0.001 1.74 (1.4083t02.161) 0.881 0.110 <0.001 2.41 (1.946 to 2.993)
Age at first marriage

<18 (ref.) - - - - - - - - - -

18 and above -0.303 0.057 <0.001 0.74 (0.661t00.826) —-0.299 0.054 <0.001 0.74 (0.666 to 0.825)
Age at first birth

<20 (ref.) - - - - - - - - - -

>20 -0.484 0.064 <0.001 0.62 (0.5441t00.698) -0.616 0.060 <0.001 0.54 (0.480 to 0.607)
Division

Dhaka (ref.) - - - - - - - - - -

Barisal 0.425 0.092 <0.001 153 (1.278t01.832) 0.404 0.093 <0.001 1.50 (1.248 to 1.798)

Chittagong 0.53 0.084 <0.001 1.70 (1.442t02.003) 0.624 0.085 <0.001 1.87 (1.579 to 2.205)

Khulna -0.154 0.088 0.078 0.86 (0.772t01.018) -0.045 0.088 0.61 0.96 (0.804 to 1.137)

Rajshahi -0.218 0.088 0.013 0.80 (0.678t00.955) -0.187 0.089 0.036 0.83 (0.696 to 0.988)

Rangpur -0.044 0.089 0.622 0.96 (0.804t01.139) 0.108 0.091 0.236 1.11  (0.932 to 1.333)

Sylhet 0.547 0.093 <0.001 1.73 (1.440t02.075) 0.548 0.093 <0.001 1.73  (1.441 t0 2.077)

Mymensingh - - - - - 0.273  0.093 0.003 1.31  (1.096 to 1.576)
Place of residence

Rural (ref.) - - - - - - - - - -

Urban -0.275 0.056 <0.001 0.76 (0.681t00.848) -0.238 0.052 <0.001 0.79 (0.7121t0 0.872)
Religion

Non-Muslim (ref.) - - - - - - - - - -

Muslim 0.332 0.077 <0.001 1.39 (1.199t01.620) 0.385 0.072 <0.001 1.47 (1.277 to 1.690)
Women education

No education (ref.) - - - - - - - - - -

Primary -0.896 0.055 <0.001 0.41 (0.3661t0 0.455) -0.840 0.059 <0.001 0.43 (0.384 to 0.485)

Secondary -1.962 0.063 <0.001 0.14 (0.124t00.159) -1.854 0.064 <0.001 0.16 (0.138t0 0.178)

Higher -2.907 0.121  <0.001 0.05 (0.043t00.069) -2.610 0.102 <0.001 0.07 (0.060 to 0.090)
Husband education

No education (ref.) - - - - - - - - - -

Primary -0.265 0.053 <0.001 0.77 (0.6921t00.852) -0.364 0.052 <0.001 0.70 (0.628 to 0.769)

Secondary -0.346 0.060 <0.001 0.71 (0.629t00.795) -0.603 0.058 <0.001 0.55 (0.488to0 0.613)

Higher 0.078 0.085 0.356 1.08 (0.916t01.277) -0.379 0.080 <0.001 0.68 (0.585 to 0.800)
Husband desire more child

No (ref.) - - - - - - - - - -

Yes 0.377 0.061 <0.001 146 (1.295t01.641) 0.468 0.057 <0.001 1.60 (1.428 to 1.784)
Women empowerment

No (ref.) - - - - - - - - - -

Yes 0.215 0.045 <0.001 124 (1.136t01.353) 0.171 0.050 <0.001 1.19 (1.075to 1.310)
Wealth index

Poor (ref.) - - - - - - - - - -

Middle 0.281 0.057 <0.001 1.32 (1.184t01.481) 0.224 0.054 <0.001 1.25 (1.125t0 1.392)

Rich 0.444 0.063 <0.001 156 (1.379to01.764) 0.473 0.057 <0.001 1.61 (1.4351t0 1.796)
Exposure of media

Non exposure (ref.) - - - - - - - - - -

Exposure -0.268 0.049 <0.001 0.77 (0.6951t00.842) -0.349 0.044 <0.001 0.71 (0.647 to 0.768)

Continued
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Table 5 Continued

BDHS 2014 BDHS 2017-2018

Variable Est. SE Pvalue OR 95%CI Est. SE Pvalue OR 95% CI
NGO membership

No (ref.) - - - - - - - - -

Yes 0.310 0.046  <0.001 1.36  (1.247 to 1.492)
Contraceptive use

No (ref.) - - - - - - - - -

Yes 0.083 0.042 0.046 1.09 (1.001t01.179) - - - - -

Note: OR=1 for the reference category.

BDHS, Bangladesh Demographic and Health Surveys; Est, Estimates; NGO, non-government organisation.

women are more conscious about their pregnancy, may
reject underage marriage and can consider the effective
use of contraception. Husband’s formal education also
turned out to be a potential determinant of fertility in
Bangladesh. Moreover, the intention of having more
children measured by husband, wealth index and mass-
media exposure among Bangladeshi women were also
found to be significantly associated with their number of
CEB.'°% " In this study, we observed that the empow-
ered women had a significantly higher frequency of CEB,
however, some previous studies reported both positive
and inverse relationships.”*' The usage of contraceptive
methods was statistically insignificant while this was found
to be significant in the literature.”'***

Based on the study findings, we recommend that effec-
tive programmes should be devised, focusing on creating
awareness among illiterate Muslim women who are often
bound or forced to be married and had their first child at
an early age, so that they would be more conscious about
their higher frequency of CEB and the consequences
of life-threatening pregnancy complications. These
programmes would need to be the subject of further
research. Effective programmes in Bangladesh surely
control the number of CEB, reduce infant and maternal
morbidity as well as mortality.
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