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ABSTRACT

Caesarean section, a frequently conducted surgical procedure in obstetrics, is instrumental in
safeguarding the well-being of both mothers and infants by addressing complications related to
pregnancy and childbirth. While it significantly contributes to reducing maternal and infant mortality
rates, its overuse can pose serious health risks. The prevalence of caesarean deliveries has surged
globally, including in Bangladesh. This rise in caesarean deliveries has prompted this research to
investigate the prevalence and various associated factors in the country. To achieve the study
objectives, data were extracted from the Bangladesh Demographic and Health Survey (BDHS)
conducted from 2017 to 2018. After preprocessing the data, a total of 4,884 women were included in
the study. Frequency analysis was conducted to illustrate the distribution of sociodemographic
characteristics among Bangladeshi women. Chi-square tests were performed to assess their
association with caesarean delivery. Furthermore, multi-level logistic regression analysis was
employed to identify the variables that have a significant impact on the likelihood of caesarean
delivery. The study revealed that in Bangladesh, the prevalence of caesarean section deliveries was
approximately 33.1%, with the majority of these occurring in the Dhaka division, accounting for
approximately 25.3%. Women aged 20 or older were 1.62 times more likely to opt for a C-section
during childbirth (OR 1.62, [1.38-1.89]) compared to those under 20. Overweight or obese women
had twice the likelihood of delivering via C-section. Higher socioeconomic status also increased the
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probability of choosing a caesarean delivery. Women who had exposure to any form of media were
57% more likely to opt for a caesarean delivery (OR 1.57 [1.31-1.87]), while not working women had
a 48% higher likelihood of having a C-section. Additionally, the study found that the use of caesarean
delivery was positively associated with the husband's education level, the number of children
previously born, and the number of antenatal care visits. The study revealed that the rate of C-sections
in Bangladesh surpasses WHO recommendations significantly. It also identified various factors
driving this trend, including women's education levels, socioeconomic status, media exposure, female
obesity, age at first childbirth, and husband’s education. These insights may serve as a foundation for
developing strategies to regulate the caesarean delivery rate. Urgent policy directives are essential
within Bangladesh's healthcare system, coupled with vigilant monitoring of clinical indications for C-
sections, to mitigate the adverse effects of unnecessary procedures.

Key Words: Caesarean delivery, BDHS, Multilevel logistic regression, Maternal health.

1. Introduction

A caesarean section, often referred to as C-section
or caesarean birth, is a surgical procedure involving
an incision into the mother's abdomen and uterus
for delivery, typically recommended when labor
progress is hindered by maternal or fetal factors.
(American  College of Obstetricians  and
Gynecologists, 2019; Cunningham et al., 2014).
The first recorded caesarean took place in 1020 AD,
marking the beginning of a significant evolution in
the procedure's techniques (Berghella et al., 2005).
However, the escalating global prevalence of
caesarean section presents substantial public health
concerns, necessitating focused consideration of
potential and perinatal risks,
implications, and disparities in access (Belizan et
al., 2007; Torloni et al., 2011).

The World Health Organization (WHO)
recommends that the population-level rate of
caesarean section deliveries should ideally be
within the range of 10-15%. However, a recent
study conducted (Betran et al., 2021) revealed that
the global rate of Caesarean delivery was
approximately 21%, surpassing the WHO's
recommended optimal rate. The rate of C-sections
varies significantly by country, ranging from just
0.6% in South Sudan to 58.9% in the Dominican
Republic (Boatin et al., 2018). In the United States,

maternal cost

caesarean delivery has become the most common
surgery, with over 1 million women undergoing the
procedure annually, representing a rise from 5% in
1970 to 31.9% in 2016. (Sung & Mahdy, 2023;
American  College  of
Gynecologists, 2019). Brazil has one of the highest
globally, with approximately 56% of
deliveries being via C-section, as found in a recent
study (Knobel et al., 2020). In contrast, sub-
Saharan Africa 5.0% (Betran et al., 2021), India
with 17.2% (Bhartia et al., 2020) and Pakistan with
19.6% (Amjad et al., 2020), exhibited notably
lower rates. In the case of Bangladesh, the rate of
Caesarean sections has increased significantly,
surging over eight-fold from 2.7% in 2001 to 24.3%
in 2014 (Aminu et al., 2014; Rahman et al., 2018),
with further increases reported up to 35.41% in
2019 according to the Multiple Indicator Cluster
Surveys (MICS) (Hasan et al., 2020).

Obstetricians and

rates

While Caesarean sections are crucial surgical
procedures that can mitigate risks during childbirth,
the increasing prevalence of caesarean deliveries
presents a potential threat to both infant and
maternal health, as highlighted in (Ahmmed et al.,
2021). In contrast to natural vaginal delivery, opting
for a caesarean section raises the mother's mortality
risk by eightfold, while also heightening the
chances of encountering complications such as

infections and excessive bleeding.
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Moreover, caesarean section is linked to heightened
probabilities of infant mortality, premature birth,
respiratory complications, and iatrogenic injuries
(Shirzad et al., 2019). Furthermore, undergoing a
caesarean section during the first pregnancy may
heighten the risk of adverse outcomes in subsequent
pregnancies, as women with a history of caesarean
section are susceptible to complications such as
hysterectomy, placenta accreta, placenta previa, and
premature birth (Perveen, 2011).

Now-a-days, caesarean sections are becoming more
common in Bangladesh for no clear medical reason
(Khan et al., 2022).
observed that various demographic factors can

Numerous studies have

influence the decision to have a caesarean delivery
for no reason. For instance, mothers’ and paternal
education, place of residence, religion, wealth
index, mothers’ age, mass media exposure, age at
first birth, parity, BMI, antenatal visit, geographical
region was associated with caesarean section
delivery in Bangladesh (Hasan et al., 2019;
Ahmmed et al, 2021; Rahman et al., 2018).
Considering that caesarean section deliveries are
not appropriate for all circumstances and their
uncontrolled usage is on the rise in Bangladesh, it is
essential to ensure accurate diagnosis and judicious
use of this procedure.

Several studies have employed fixed-effect models,
including binary logistic regression, conditional
logistic regression, and multivariate statistical
analyses, to identify the influencing
caesarean deliveries in Bangladesh (Begum et al.,
2017 ; Rahman et al., 2018; Karim et al., 2020). A
few studies in Asia and Africa considered both

factors

individual and community-level factors (Azene et
al., 2019; Amini et al., 2018).

The BDHS 2017/18 study utilized a two-stage
stratified cluster sampling method, resulting in a
dataset with a hierarchical structure and a cluster
effect. Given this hierarchical nature, employing a
multilevel regression model is suitable to address

the variation introduced by clusters in the analysis.
Therefore, to properly account for the cluster effect,
a multilevel binary logistic regression model was
employed to investigate the association between the
outcome and explanatory variables, treating clusters
(EAs) as level-2 factor. This approach allowed for a
comprehensive  examination of the factors
associated with caesarean delivery in Bangladesh,
taking into consideration both demographic and
socio-economic variables. In addition to identifying
factors associated with caesarean delivery, this
study also assessed the prevalence of C-section
deliveries among women aged 15 to 49 in
Bangladesh.

2. Materials and Methods
2.1 Data source

This study utilized data sourced from the eighth
iteration of the Bangladesh Demographic and
Health Survey (BDHS), conducted through the
DHS program [25]. The BDHS survey, spanning
from October 2017 to March 2018, is a nationwide,

cross-sectional study aimed at providing a
comprehensive snapshot of the population's
characteristics during that period. Prior to
conducting the survey, ecthical approval was

obtained from the National Institute of Population
Research and Training (NIPORT) of the Ministry of
Health and Family Welfare, Bangladesh.
Administrative offices granted permission, and
verbal consent was obtained from each participant
before data collection.

2.2 Sample design and Sample size

The survey relies on a sampling method that
involves two stages of
households. Bangladesh is divided into eight
administrative divisions, and each of these divisions

stratification among

is subsequently subdivided into zilas (districts) and
upazilas (townships). At the urban level, an upazila
is segmented into union parishads and mouzas.
Conversely, at the rural level, it is divided into
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wards and mohallas, which are subdivisions of the
wards. During the initial stage, a total of 675
enumeration areas were chosen, comprising 250 in
urban regions and 425 in rural regions. The
selection process was conducted proportionally to
the size of each enumeration area (EA), ensuring
that areas with larger populations had a greater
likelihood of being included in the sample. In the
second stage of sampling, a systematic sample of an
average of 30 households per EA was selected to
provide statistically reliable estimates of key
demographic and health variables for the country as
a whole, for urban and rural areas separately, and
for each of the eight divisions (National Institute of
Population Research and Training et al., 2020). Out
of the total 20,160 households selected for the
survey, interviews were successfully conducted in
19,457 households. Information about 20,127 ever-
married women aged 1549 years old was gathered
during the survey process (National Institute of
Population Research and Training et al., 2020).
Among them, 5331 women (having at least one
birth in three years preceding the survey) provided
the information about the mode of delivery. Some
missing values and unusual data points have been
detected in the considered covariates and thereafter
eliminated, and a total of 4,884 women with
complete information have been considered for this
current study.

2.3 Dependent variable

The dependent variable in the study was the type of
delivery for the most recent birth within three years
before the categorized dichotomously.
Responses were initially divided into two groups:

survey,

"No" for individuals who did not undergo a
caesarean section and "Yes" for those who did have
a caesarean section.

2.4 Independent variables

The study
socioeconomic,

incorporated a diverse array of
demographic, and housechold

variables, inspired by prior research that
underscored their relevance. Both individual and
household factors were considered as explanatory
variables, with an emphasis on capturing the
comprehensive spectrum of influences.

The individual explanatory variables used in this
study were considered empirically (Ajayi et al.,
2023; Begum et al., 2017; Khan et al., 2017;
Rahman et al., 2018) and they were: age at first
birth, women’s education, husband’s education,
current working status, Body Mass Index, current
age, 4+ ANC visits, health care decision, child ever
born and exposure to mass media.

Similar to the individual explanatory variables, the
household factors examined in this study were
identified empirically (Ajayi et al., 2023; Azene et
al., 2019; Ahmed et al., 2023). These factors
comprised: wealth index, religion, place of
residence, and administrative division.

2.5 Statistical analysis

For this study, the data sourced from the BDHS
2017-18 underwent cleaning, coding, and analysis
procedures. These tasks were carried out using
statistical software, specifically SPSS version 25
(IBM  Corporation, Armonk, NY, USA).
Additionally, in certain instances, Microsoft Excel
utilized for the recoding of variables.
Descriptive analysis like frequency distribution
(percentages) was employed in this study to obtain
a broad comprehension of the sample's traits and
attributes. The chi-square test of independence was
used to assess how chosen covariates and caesarean
delivery interacted. Variables that were noted to be
significantly associated with caesarean delivery
would be used as independent variables and further
analyzed using the multilevel logistic models.

was

The multilevel logistic regression model serves as a
robust statistical method for mitigating the cluster
effect and uncovering associations between the
dependent variable (category) and the independent
variables. This employed multilevel binary logistic
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regression model contained components from both
the individual and household levels. Individual and
household level determinants of the respondents
were nested within the community (clusters). We
calculated the odds ratios, P values, and 95%
confidence intervals for each factor's impact on
caesarean delivery. Intra cluster Correlation (ICC)
was used to express random effects to assess the
fitness of the model. The model was constructed by
considering the binary response variable Y;;, which

jo
Delivery" (1 if ith

represents "Caesarean
community’s jt* woman receive caesarean delivery
services and 0 otherwise) (Goldstein, 1987; Austin
& Merlo, 2017). The two-level random intercept
binary logistic regression model, which accounts
for women at level 1 and communities (clusters) at
level 2, can be expressed as follows:

logit (m;;) = log( Tij )

1—7Tij

m
=po+ Z BrXiji + boi,
k=1

where 7;; = Pr(Y;; = 1) is the probability that the
ith(i=1,..,d) jth G =
1,...,n;) woman takes caesarean delivery services,

community’s

Xiji is the values of k" explanatory variables for

ith

community’s j** woman, B is a k" regression
coefficients to be estimated, and f3, is a intercept of
the fixed effect part and by; is the random intercept

with iid normal N (0, 7).

The Intraclass Correlation Coefficient (ICC) in a

two-level random intercept logistic regression
model was calculated using the following formula:

2

9

Icc =—2

m?’

O-l? + 3
Where 6 is the variance of the random intercept
(by;) and mis approximately equal to 3.142. This
formula quantifies the proportion of the total
variance in the outcome (caesarean delivery) that is

attributed to the differences between communities
(clusters) at level 2. The ICC ranges from 0 to 1,
where 0 indicates no clustering (all variation is
within communities), and 1 indicates complete
clustering (all variation is between communities).

3. Results

Table 1 provides insights into the sociodemographic
traits of women in Bangladesh. The data indicates
that approximately 70% of the mothers delivered
their their
specifically when they were under the age of 20.

children during teenage  years,

When it comes to education, the largest proportion
had
education, followed by those with primary-level

of women completed secondary-level

education, and then those with higher-level
education. Only a small 6.2% of women had not
received any formal education. Additionally, the
majority of women's husbands had received
primary and secondary level education, with each
category accounting for approximately one-third of
the population. The ANC (Antenatal Care) visits
were nearly evenly distributed between the
categories of 4 or more and less than 4, with 47.3%
for the and 52.7% for the latter.
Furthermore, that the

proportion of the wvariable was higher among

former
Table 1 demonstrates

women who were Muslim (91.8%), Not working
(62.8%), residing in rural region (73.5%), have
normal BMI (62.1%), and were exposed to mass
media (65.7%). About two out five women were
poor (41.3%) and almost the same proportion were
rich (39.5%). Precisely 49.8% of the women had
given birth to either 2 or 3 children. Nearly two
third of the women fall within the age range of 21
to 34 (68.9%). The caesarean delivery rate, at
33.1%, corresponds to 1616 out of a total of 4,884
women.

Table 1: Distribution of Bangladeshi women's
sociodemographic characteristics
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Frequency

Variables (n=4884) Percentage
Age at first
birth
<20 years 3448 70.6
> 20 years 1436 29.4
Women education
No education 304 6.2
Primary 1351 27.7
Secondary 2398 49.1
Higher 831 17.0
Husband education
No education 671 13.7
Primary 1657 33.9
Secondary 1667 34.1
Higher 889 18.2
Current Working
Status
Yes 1815 37.2
No 3069 62.8
Body Mass Index
Underweight 743 15.2
Normal 3035 62.1
Overweight 1106 22.6
Current Age
<20 1234 253
21-34 3365 68.9
35+ 285 5.8
4+ ANC visit
Yes 2309 473
No 2575 52.7

Decision making

Self or Joint 3547 72.6

Others 1337 27.4
Child ever born

1 1849 37.9

2-3 2433 49.8

4+ 601 12.3
Mass media access

Not exposed 1677 343

Exposed 3207 65.7
Wealth status

Poor 2015 41.3

Middle 940 19.2

Rich 1929 39.5
Religion

Muslim 4484 91.8

Non-Muslim 400 8.2
Residence

Urban 1293 26.5

Rural 3591 73.5
Division

Barisal 279 5.7

Chittagong 1021 20.9

Dhaka 1234 253

Khulna 447 9.1

Mymensingh 423 8.7

Rajshahi 577 11.8

Rangpur 527 10.8

Sylhet 376 7.7
Caesarean delivery

Yes 1616 33.1

No 3268 66.9

Table 2 illustrates the associations between
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sociodemographic factors and the use of a
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Current Working
caesarean section during childbirth. In this analysis, Status
all of the covariates, with the exception of decision- No 179 621 85 671
making and the respondent's current age, displayed . . )
significant correlations with caesarean delivery. Yes 250 750  (0.000)
Only significant variables were included in the Body Mass Index
multi-level modeil. The proportlon of women who Underweight 29 771
opted for c-section delivery was observed to be 213.159
notably higher among the following demographic Normal 21 705 (0.000)
categories: older women (aged 20 years or older), Overweight 50.8  49.2
with a rate O,f approximately 49.1%; Qverw.elght Current Age
women, making up 50.8%; women with higher <20 309 691
levels of education, at around 59.9%; husbands - - . 3.988
with higher levels of education, at 60.1%; women 21-34 34.0 66.0
from wealthier backgrounds, accounting for 35+ 323 677  (0.136)
approximately 50.0%; those with exposure to 4+ ANC visit
media, comprising 41.4%; women who attended
more than four antenatal care (ANC) visits, at Yes 467 533 367828
approximately 46.7%; and individuals hailing from No 205 79.1  (0.000)
Khulna division, at 43.2%. Decision making
Table 2: Association between Bangladeshi Self or Joint 337 663 2.387
women's  socioeconomic  characteristics  and Others 31.4 68.6 (0.122)
caesarean delivery Child ever born
C;:ls:::ayn A 1 412 58.8
Variables - (P- 2-3 31.8 682  158.900
YN0 value 4+ 136 864 (0:000)
(%) (%) i i
Age at first birth Mass media access
<20 years 264 73.6  235.404 Not exposed 17.3  82.7 288831
> 20 years 49.1 50.9 (0.000) Exposed 41.4 58.6 (0.000)
Women education Wealth Status
No education 16.8 83.2 Poor 17.6 82.4
Primary 180 820 446347 Middle 315 685  468.465
Secondary 34.4 65.6 (0.000) Rich 50.0 50.0 (0.000)
Higher 59.9 40.1 Religion
Husband education Muslim 325 615 7473
N(,) education 73 827 Non-Muslim 393 608  (0.000)
Primary 22.5 77.5 457.417 -
Secondary 356 644  (0.000) Residence
Higher 60.1 399 Urban 443 55.7 99.358
Rural 29.1 709  (0.000)
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Division
Dhaka 42.9 57.1
Barisal 25.1 74.9
Chittagong 26.5 73.5
Khulna 432 56.8 136.486
Mymensingh 26.2 73.8 (0.000)
Rajshahi 36.0 64.0
Rangpur 27.9 72.1
Sylhet 23.1 76.9

Table 3 presents the factors influencing caesarean
delivery among women in Bangladesh. The
adjusted effect of the country on C-section delivery
was estimated in the Model. Women aged 20 and
older were nearly 1.62 times more likely to use
caesarean delivery during childbirth (OR 1.62,
[1.38, 1.89]) compared to younger women (under
the age of 20). The educational level of a woman's
husband played a significant role in the choice of a
caesarean delivery. Women with husbands who had
a higher education had 1.86 times more the chance
of giving birth via C-section. (OR 1.86, [ 1.35,
2.55]). The socio-economic status of women had
significant effects on the use of caesarean delivery.
Wealthy women had a 1.75 -fold higher likelihood
of it than economically disadvantaged women.
Overweight women had double the likelihood of
delivering via C-section, with an odds ratio of 2.02.
(OR 2.02, [1.58, 2.59]). This
likelihood (2.10) was also found for an increase in
ANC visits (OR 2.10, [1.81 -2.44]).

almost same

Delivery via C-section was significantly impacted
by the mass media. Access to mass media increased
a woman's likelihood of choosing caesarean
delivery by 57% compared to her counterpart (OR
1.57, [1.31- 1.87]). In this study, no significant
association was found between caesarean delivery
and factors such as women education, religion, and
residence. A reduced likelihood of selecting a C-
section delivery was observed among working
women, and a similar trend was noted in mothers

with more children. Out of the seven divisions,
Chittagong and Sylhet were found to be statistically
significant.

Table 3: Multilevel logistic regression analysis of
individual- and community-level factors associated
with caesarean delivery services among women in
Bangladesh.

Adjusted Odds
Variables Ratio p-value
(95% CI)

Age at first birth

<20 years Ref.

2 20 years 1.62(1.38,1.89)  0.00
Women education

No education Ref.

Primary 0.78 (0.54, 1.13) 0.18

Secondary 1.09 (0.76, 1.57) 0.65

Higher 1.42(0.94,2.14) 0.09
Husband education

No education Ref.

Primary 1.04 (0.80, 1.36) 0.77

Secondary 1.22 (0.93, 1.60) 0.16

Higher 1.86 (1.35,2.55) 0.00
Current Working
Status

Yes Ref.

No 1.48 (1.26, 1.74) 0.00
Body Mass Index

Underweight Ref.

Normal 1.15(0.93, 1.43) 0.19

Overweight 2.02 (1.58,2.59) 0.00
4+ ANC visit

No Ref.

Yes 2.10 (1.81 ,2.44) 0.00
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Child ever born

1 Ref.

2-3 0.80 (0.69, 0.94) 0.01

4+ 0.49 (0.37, 0.66) 0.00
Mass media access

Not exposed Ref.

Exposed 1.57 (1.31, 1.87) 0.00
Wealth status

Poor Ref.

Middle 1.23(0.99, 1.52) 0.06

Rich 1.75(1.42,2.16) 0.00
Religion

Muslim Ref.

Non-Muslim 1.01 (0.76, 1.33) 0.97
Residence

Urban Ref.

Rural 1.04 (0.83, 1.30) 0.74
Division

Dhaka Ref.

Barishal 0.69 (0.46,1.02) 0.06

Chittagong 0.55(0.41, 0.72) 0.00

Khulna 1.22 (0.89, 1.67) 0.22

Hymensingl (0.52, 1002 0.09

Rajshahi 1.06 (0.78, 1.45) 0.70

Rangpur 0.74 011

(0.52,1.07)

Sylhet 0 .%2'39(80).47, 0.04
Random-effect
variance

Community 0.315 0.00

ICC Value 0.09

The study found significant community variations.
The estimated intra-cluster correlation coefficient

(ICC) for the model is 0.09, indicating that around
9% of the variation remained among community
levels. Therefore, using multilevel modeling with
these data is justified.

4. Discussions

This study had a primary aim of examining the
occurrence of caesarean deliveries in Bangladesh
and identifying the significant factors influencing
this. To accomplish this goal, nationally
representative survey data were employed. The
study revealed that the prevalence of C-section
deliveries in Bangladesh was approximately 33%,
with a majority of these occurring in the Dhaka
division (25.3%) and the Chittagong division
(20.9%). Despite the World Health Organization
setting a recommended ideal rate of 10 to 15% for
1985(World Health
Organization, 2015), the proportion in this study
was significantly higher than that recommended

C-section deliveries since

range.

In this study, individual factors were identified as
crucial contributors to the prevalence of C-section
deliveries. Specifically, factors such as the age at
first birth, the employment status of women, the
educational qualifications of women's partners,
family economic status, exposure to media, the
number of antenatal care visits, mass media
exposure, the number of children ever born, and
BMI were found to play significant roles in this
regard.

The study found that mothers aged 20 or older have
a higher likelihood of having a C-section delivery
compared to younger mothers. This aligns with a
recent trend where mothers are increasingly starting
their pregnancies at later stages of life (Ghosh,
2010). Research indicates that pregnancy at older
ages entails various biological changes, such as
mal-position and an increased vulnerability to
conditions like hypertension, eclampsia, and
diabetes (Ecker et al., 2001). The interplay between
maternal preferences and these inherent risks may
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contribute to an increased likelihood of older
mothers opting for caesarean delivery (Ecker et al.,
2001).

Consistent with a prior study (Khan et al., 2017)
utilizing 10 years of BDHS data, our research
findings indicate that women with only one child
were more inclined to undergo caesarean sections
compared to those who had two or more children.

The educational qualification of husbands emerged
as a significant predictor in this study, indicating
that husbands with higher education levels are more
inclined to opt for C-section delivery compared to
those with lower levels of education. Similar
prevalence of husband education was also observed
in several other findings (Ahmmed et al., 2021;
Faruk et al., 2023; Rahman et al., 2018).

Interestingly, women who were employed or
working were found to be less inclined to utilize
institutional delivery and C-sections compared to
those who were not employed. It's possible that
working women face time constraints that limit
their chances of receiving antenatal care or due to
their knowledge of the drawbacks associated with
caesarean section (Furuta & Salway, 2006; Safari-
Moradabadi et al., 2018).

Wealth status was identified as another significant
determinant impacting C-section deliveries in
Bangladesh. The study's findings revealed that
women from affluent families were more inclined
to opt for C-sections compared to those from low-
income families. This trend could be attributed to
the economic stability that enables affluent families
to cover the expenses surgery.
Additionally, wealthy women may have greater
access to private healthcare facilities, which could
contribute to higher C-section rates in these settings
(Ahmed et al., 2023). This is also supported by
previous studies that have consistently reported a
higher tendency for caesarean section deliveries

related to

among women with more prosperous family
backgrounds as opposed to those from lower-

income families (Amini et al., 2018; Azene et al.,
2019). Existing literature indicates that the lower
rate of C-sections in poorer families may be
attributed to their inability to afford this life-saving
procedure, often leading them to opt for home
births instead [Nababan et al.,2017; McCall et al.,
2021).

As for access to mass media, it is widely
recognized that maternal health, attitudes, and
beliefs can be influenced by
communication channels and media outlets. For

various

example, women who had no access to media had a
lower likelihood of undergoing a caesarean delivery
compared to those who were exposed to media.
Additionally, media campaigns have been shown to
effectively reduce the incidence of unnecessary C-
sections [Torloni et al., 2020].

As anticipated, our findings indicate a
comparatively elevated likelihood of undergoing a
Caesarean delivery among women who were
overweight or obese. Our discovery aligns with
previous studies carried out in both developed and
developing countries (Darmasseelane et al., 2014;
Djelantik et al., 2012; Gaillard et al., 2014). The
exact reasons behind the higher rate of C-sections
among overweight or obese women are not entirely
clear. Nevertheless, previous research suggests that
this might be associated with heightened
complications in maternal soft tissue, the
occurrence of fetal macrosomia during the
intrapartum period, and a majority of these
deliveries taking place during the first stage of
labor due to indications of dystocia and fetal
distress (Darmasseelane et al., 2014; Brown et al.,

2010).

Antenatal care is an important tool to prevent
complications and decrease the incidence of
maternal and antenatal morbidity and mortality. A
statistically significant correlation was found with
lower antenatal visits and c-section, which was in
line with another study conducted in Brazil (Fabbro



Ireen et al./ InUJSci, Vol 11, No. I, Jun. 2024, pp. 31—44 41

et al., 2022). This study shows that women with
lower number of ANC visit (<4) had lower chance
of delivery by caesarean operation.

The study encountered a significant limitation in its
reliance on BDHS (Bangladesh Demographic and
Health Survey) data, mainly because of the often
restricted sample sizes that are accessible at the
national level.

5. Conclusion

A significant proportion of married women of
reproductive age in Bangladesh undergo caesarean
section deliveries, surpassing the World Health
Organization's recommended ideal rate. The study
underscores that multiple factors contribute to the
heightened likelihood of caesarean sections,
including elevated levels of women's education,
favorable socio-economic conditions, exposure to
media, obesity among women, age at first
childbirth, and the educational background of
husbands. To address this situation, the study
recommends that health authorities in Bangladesh
implement targeted intervention programs aimed at
raising awareness about the adverse effects of
caesarean section deliveries. Specifically, these
programs should focus on older women with higher
education levels and those residing in affluent
households. Mass media can play a pivotal role in
enhancing public awareness, and policymakers are
urged to that
emphasize the negative impacts of c-sections
Furthermore, the

consider initiatives regularly
through various
research indicates a strong association between the
high utilization of C-sections during delivery and
Antenatal Care  (ANC)
Consequently, in the formulation of health policies

and strategies, the government of Bangladesh

programs.

women's visits.

should prioritize training ANC providers. This
training should emphasize the encouragement of
pregnant women to opt for natural delivery,
contributing to a reduction in the prevalence of
caesarean sections.

Acknowledgements

We acknowledge the Bangladesh Demographic and
Health Survey Authority for enabling us to use data
from the survey for this study. This research study
was supported by the Jagannath University research
grant, Dhaka, Bangladesh.

Ethical Consideration

The study used BDHS data, which is publicly
accessible and administered by the Ministry of
Health and Family Welfare of the Bangladesh
Government. Throughout the BDHS, strict
adherence to the protocols outlined by the World
Health Organization (WHO) was
Additionally, prior to the commencement of the
survey, written consent was obtained from all
participants.

maintained.

References:

Ahmed, M. S., Islam, M., Jahan, 1., & Shaon, I. F.
2023. Multilevel analysis to identify the
factors associated with caesarean section
in Bangladesh: evidence from a nationally
representative survey. International Health,

15(1), 30-36. doi: 10.1093/inthealth/
thac006. PMID: 35194644; PMCID:
PMC9808510.

Ahmmed F, Manik, M. M. R., & Hossain, M. J.
2021. Caesarian Section (CS) Delivery in
Bangladesh: a Nationally Representative
cross-sectional Study. PLoS ONE, 16(7).
doi:10.1371/journal.pone.0254777.

Ajayi KV, Olowolaju, S., Wada, Y. H., Panjwani, S.,
Ahinkorah, B., Seidu, A. A., ... Bolarinwa,
O. A. 2023. A multi-level analysis of
prevalence and factors associated with
caesarean section in Nigeria. PLOS Global
Public Health, 3(6).

American  College of  Obstetricians  and
Gynecologists. 2019. ACOG Practice
Bulletin No. 205: Vaginal Birth After
Cesarean  Delivery. Obstetrics &



42 Determinants of Caesarean Deliveries in Bangladesh: A Multilevel Analysis

Gynecology, 133(2). doi: 10.1097/A0G.
0000000000003078.

American  College of  Obstetricians  and
Gynecologists. 2015. FAQ: Cesarean birth
(C-section). Retrieved February 17, 2017,
from http://www.acog.org/Patients/
FAQs/Cesarean-Birth-C-Section

Amjad A, Imran A, Shahram, N., Zakar, R., Usman,
A., Zakar, M. Z., & Fischer, F. 2020.
Trends of Caesarean Section Deliveries in
Pakistan: Secondary Data Analysis from
Demographic and Health Surveys, 1990—

2018. BMC Pregnancy  Childbirth,
20(753), 1-13. doi:10.1186/ s12884-020-
03457-y.

Amini P, Mohammadi, M., Omani-Samani, R.,
Almasi-Hashiani, A., & Maroufizadeh, S.
2018. Factors associated with cesarean
section in Tehran, Iran using multilevel
logistic regression model. Osong Public
Health Research Perspectives, 9(2), 86.

Aminu M, Utz B, Halim, A., & van den Broek, N.
2014. Reasons for Performing a Caesarean
Section in Public Hospitals in Rural
Bangladesh. BMC Pregnancy Childbirth,
14(130), 1-8. doi:10.1186/ 1471-2393-14-
130.

Austin PC, & Merlo, J. 2017. Intermediate and
advanced topics in multilevel logistic
regression analysis. Statistics in Medicine,
36(20), 3257-32717.

Azene AG, Aragaw, A. M., & Birlie, M. G. 2019.
Multilevel modelling of factors associated
with caesarean section in Ethiopia:
community based cross-sectional study.
BMC Research Notes, 12, 1-7.

Begum T, Rahman A, Nababan H, Hoque DM,
Khan AF, Ali T, & Anwar 1. 2017.
Indications and determinants of caesarean
section delivery: Evidence from a
population-based  study in  Matlab,
Bangladesh. PLoS ONE, 12(11).

Belizan, JM, Althabe, F., & Cafferata, M. L. 2007.
Health consequences of the increasing
caesarean section rates. Epidemiology,
18(4), 485-6.

Berghella V, Baxter JK, & Chauhan SP. 2005.
Evidence-based surgery for cesarean
delivery. American Journal of Obstetrics
and Gynecology, 193(5), 1607-17.

Betran AP, Ye J, Moller A-B, Souza JP, & Zhang J.
2021. Trends and Projections of Caesarean
Section rates: Global and Regional
Estimates. BMJ Global Health, 6(6).
doi:10.1136/bmjgh-2021-005671.

Bhartia A, Sen Gupta Dhar, R., & Bhartia, S. 2020.
Reducing Caesarean Section Rate in an
Urban Hospital Serving Women Attending
Privately in India — a Quality Improvement
Initiative. BMC Pregnancy Childbirth,
20(556), 1-7. doi:10.1186/ s12884-020-
03234-x.

Boatin AA, Schlotheuber, A., Betran, AP, Moller,
A-B, Barros, T, Boerma T. Hosseinpoor A
R. 2018. Within country inequalities in
caesarean section rates: observational
study of 72 low- and middle-income
countries. BMJ, 360. doi:10.1136/
bmj.k55.

Brown K, Apuzzio, J., & Weiss, G. 2010. Maternal
obesity and associated reproductive
consequences. Women’s Health, 6(2), 197-
203.

Cunningham F, Leveno K, Bloom S, Spong CY, &
Dashe J. 2014. Williams Obstetrics, 24e.
New York: McGraw-Hill.

Darmasseelane K, Hyde, M. J., Santhakumaran, S.,
Gale, C., & Modi, N. 2014. Mode of
delivery and offspring body mass index,
overweight and obesity in adult life: a
systematic review and meta-analysis.
PLoS ONE, 9(2).

Djelantik AA, Kunst AE, Van Der Wal MF, Smit H.
A, & Vrijkotte TG. 2012. Contribution of


http://www.acog.org/Patients/FAQs/Cesarean-Birth-C-Section
http://www.acog.org/Patients/FAQs/Cesarean-Birth-C-Section

Ireen et al./ InUJSci, Vol 11, No. I, Jun. 2024, pp. 31—44 43

overweight and obesity to the occurrence of
adverse pregnancy outcomes in a multi-

ethnic cohort:  population attributive
fractions for  Amsterdam. BJOG:
International Journal of Obstetrics &

Gynaecology, 119(3), 283-90.

Ecker JL, Chen KT, Cohen AP, Riley LE, &
Lieberman ES. 2001. Increased risk of
cesarean delivery with advancing maternal
age: indications and associated factors in
nulliparous women. American Journal of
Obstetrics and Gynecology, 185(4), 883—7.
https://doi.org/10.1067/mob.2001.117364
PMID: 11641671

Fabbro MRC, Wernet M, Baraldi NG, de Castro
Bussadori, JC, Salim, NR, Souto BG. A, &
dos Reis Fermiano, A. 2022. Antenatal
Care as a Risk Factor for Caesarean
section: a Case Study in Brazil. BMC
Pregnancy Childbirth, 22(1).
doi:10.1186/s12884-022-05008-z.

Faruk MO, Sultana, S, Al-Neyma M, & Hossain S.
2023. Socioeconomic, demographic, and
nutritional factors associated with cesarean
deliveries among childbearing women in
Bangladesh. Journal of Medicine Surgery
and Public Health, 1, 100001.

Furuta M, & Salway, S. 2006. Women's position
within the household as a determinant of

maternal health care use
International Family
Perspectives, 17-27.

Gaillard R, Steegers, E. A., Duijts, L., Felix, J. F,,
Hofman, A., Franco, O. H., & Jaddoe, V.
W. 2014. Childhood cardiometabolic
outcomes of maternal obesity during
pregnancy: the Generation R Study.
Hypertension, 63(4), 683-91.

Ghosh S. 2010. Increasing trend in caesarean
section delivery in Role of
medicalisation  of health.
Bangalore, India.

in Nepal.
Planning

India:
maternal

Goldstein H. 1987. Multilevel Models in Education
and Social Research. Oxford University
Press.

Hasan F, Alam, M. M., & Hossain, M. G. 2019.
Associated Factors and Their Individual
Contributions to Caesarean Delivery
among Married Women in Bangladesh:
Analysis of Bangladesh Demographic and
Health Survey Data. BMC Pregnancy
Childbirth, 19(433), 1-9.
doi:10.1186/s12884-019-2588-9.

Hasan MN, Chowdhury, MAB, Jahan J, Jahan S,
Ahmed NU, & Uddin, MJ. 2020. Cesarean
delivery and early childhood diseases in
Bangladesh: An analysis of Demographic
and Health Survey (BDHS) and Multiple
Indicator Cluster Survey (MICS). PLoS
One, 15(12). doi: 10.1371/journal.pone.
0242864. PMID: 33270671; PMCID:
PMC7714212.

Karim F, Ali NB, Khan AN, Hassan A, Hasan M.
M., Hoque DM, Chowdhury MA. 2020.
Prevalence and factors associated with
caesarean section in four Hard-to-Reach
areas of Bangladesh: Findings from a
cross-sectional survey. PLoS ONE, 15(6).

Khan MN, Islam MM, Shariff AA, Alam MM, &
Rahman MM. 2017. Socio-demographic
predictors and average annual rates of
caesarean section in Bangladesh between
2004 and 2014. PLoS One, 12(5). doi:
10.1371/journal.pone. 0177579. PMID:
28493956; PMCID: PMC5426770.

Khan MN, Kabir MA, Shariff AA, & Rahman M.
M. 2022. Too Many yet Too Few
Caesarean  Section  Deliveries  in
Bangladesh: Evidence from Bangladesh
Demographic and Health Surveys Data.
PLOS Global Public Health, 2(2).
doi:10.1371/journal.pgph.0000091.

Knobel, R., Lopes, T. J. P., Menezes, M. de O.,
Andreucci, C. B., Gieburowski, J. T., &


https://doi.org/10.1067/mob.2001.117364

44 Determinants of Caesarean Deliveries in Bangladesh: A Multilevel Analysis

Takemoto, M. L. S. (2020). Cesarean-
section Rates in Brazil from 2014 to 2016:
Cross-sectional Analysis Using the Robson
Classification. Rev Bras Ginecol Obstet,
42(9), 522-528.

Shirzad M, Shakibazadeh E, Betran AP, Bohren M.
A, & Abedini M. (2019). Women’s
perspectives on health facility and system
levels factors influencing mode of delivery
in  Tehran: a  qualitative  study.
Reproductive  Health, 16(15), 1-11.
https://doi.org/10.1186/s12978-019-0680-2

McCall, S. J., Semaan, A., Altijani, N., Opondo, C.,
Abdel-Fattah, M., & Kabakian-
Khasholian, T. (2021). Trends, Wealth
Inequalities and the Role of the Private
Sector in Caesarean Section in the Middle

East and North Africa: a Repeat cross-
sectional Analysis of population-based
Surveys. PLoS ONE, 16(11).

National Institute of Population Research and
Training - NIPORT, Ministry of Health
and Family Welfare, & ICF. (2020).
Bangladesh Demographic and Health
Survey  2017-18.  Dhaka,Bangladesh:
NIPORT/ICF. Available at https:/www.
dhsprogram.com/pubs/pdf/FR344/FR344.p
df.

Nababan H, Hasan Md, Marthias T, Dhital R,
Rahman A, Anwar 1. 2017. Trends and
Inequities in Use of Maternal Health Care
Services in Indonesia, 1986—2012. Int J
Women’s Health. 10, 11-24. doi:10.2147/
ijwh.s144828.

Neuman M, Alcock, G, Azad, K., Kuddus, A.,
Osrin, D., More, N. S. Houweling, T. A. J.
(2014). Prevalence and determinants of

caesarean section in private and public
health facilities in underserved South
Asian  communities:  Cross-sectional
analysis of data from Bangladesh, India

and Nepal. BMJ Open, 4.
doi:10.1136/bmjopen-2014-005982.
Rahman MM, Haider MR, Moinuddin Md, Rahman
AE, Ahmed S, Khan MM. 2018.
Determinants of Caesarean Section in
Bangladesh: Cross-sectional Analysis of
Bangladesh Demographic and Health
Survey 2014 Data. PLoS ONE. 13(9).
doi:10.1371/journal.pone.0202879.
Perveen, S. 2011. Maternal and neonatal adverse
outcome at repeat cesarean delivery versus
repeat vaginal delivery. Journal of the
College of Physicians and Surgeons
Pakistan, 21(2), 84-87.
Safari-Moradabadi, A., Alavi, A., Pormehr-
Yabandeh, A., Eftekhaari, T. E., &
Dadipoor, S. 2018. Factors involved in
selecting the birth type among primiparous
women. Journal of Education and Health
Promotion, 7, 55.
Sherman A. 2023. C-sections: Are there too many?
Retrieved https://www.
webmd.com/baby/features/too-many-c-

from

sections.

Sung S, & Mahdy H. 2023. Cesarean section.
InStatPearls [Internet]. StatPearls
Publishing.

Torloni,MR, Betran AP, Souza JP, Widmer M, Allen
T, Gulmezoglu M, & Merialdi M. 2011.
Classifications for cesarean section: a
systematic review. PloS one, 6(1).

Torloni MR, Brizuela V, & Betran AP. 2020. Mass
Media Campaigns to Reduce Unnecessary
Caesarean sections: a Systematic Review.
BMJ Global Health, 5(2).
doi:10.1136/bmjgh-2019-001935.

World Health Organization. 2015. WHO Statement
on Caesarean Section Rates. WHO.
Retrieved from http://apps.who.
int/iris/bitstream/handle/10665/161442/W
HO_RHR_15.02_eng.pdf?sequence=1



https://doi.org/10.1186/s12978-019-0680-2
https://www.dhsprogram.com/pubs/pdf/FR344/FR344.pdf
https://www.dhsprogram.com/pubs/pdf/FR344/FR344.pdf
https://www.dhsprogram.com/pubs/pdf/FR344/FR344.pdf
https://www.webmd.com/baby/features/too-many-c-sections
https://www.webmd.com/baby/features/too-many-c-sections
https://www.webmd.com/baby/features/too-many-c-sections
http://apps.who.int/iris/bitstream/handle/10665/161442/WHO_RHR_15.02_eng.pdf?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/161442/WHO_RHR_15.02_eng.pdf?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/161442/WHO_RHR_15.02_eng.pdf?sequence=1

