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Abstract

Background There is a dearth of evidence on the trends and inequalities in utilizing cesarean section (CS) among
women in Bangladesh. Hence, this study aimed to estimate the socioeconomic and geographical inequalities in
delivery by CS among Bangladeshi women from 2004 to 2017.

Methods Data from Bangladesh Demographic and Health Survey 2004, 2007, 2011, 2014, and 2017 were analyzed
using the WHO's Health Equity Assessment Toolkit (HEAT) software. Inequalities were measured using four summary
measures: Difference (D), Population Attributable Risk (PAR), Population Attributable Fraction (PAF), and Ratio (R).
Socioeconomic inequalities were assessed using two equity dimensions: household wealth status, and level of
education, while geographical disparities were measured using two equity dimensions: place of residence, and sub-
national regions. For each measure, point estimates and their 95% confidence intervals were reported.

Results An increasing trend in the prevalence (weighted) of CS in Bangladesh use was found from 4.50% in 2004
t0 32.73% in 2017 We found significant socioeconomic inequalities in CS in every survey point, with a higher
concentration of CS among the rich (in 2017, PAR=28.57; 95% Cl: 26.69-30.46) indicating a pro-rich inequality, and
higher educated (in 2017, PAF=23.97; 95% Cl: 12.26-35.68) sub-groups. We also identified significant geographical
disparities in CS with a higher concentration of CS among people from urban areas (in 2017, PAR=10.99; 95% Cl:
10.19-11.79), and a coastal region (Khulna division) (in 2017, PAF: 30.48 (95% Cl: 18.66-42.30).

Conclusion We observed both socioeconomic and geographical inequalities in CS exist in Bangladesh, though
the trends of these inequalities were curved over time. Thus, it is important to comprehend these pro-rich and
geographical inequalities better and implement appropriate interventions and policies to alleviate them.
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Introduction

Cesarean section (C-section), also known as cesarean
delivery, is performed through surgical incisions made
in the abdomen and uterus to safely deliver a baby when
vaginal delivery is considered risky for the mother or the
baby [1]. When there are medical indications, a C-sec-
tion can prevent maternal and perinatal morbidity and
mortality [2]. In contrast, CS deliveries without a clini-
cal need present risks to the mother and the neonate [3].
Although considered a life-saving technique, unlike any
other surgical procedure, C-sections have a few short-
and long-term negative health consequences for the
mother and the baby [4]. For instance, abnormal placen-
tation, stillbirth, ectopic pregnancy, and uterine rupture
are a few risk factors contributing to maternal health.
Babies, on the other hand, may experience adverse neo-
natal physiology through different physical, medical,
hormonal, and bacterial exposures [4]. Moreover, the
increased rate of CS also brings a financial burden to the
family and the country’s health care system [5, 6]. Out-
of-pocket expenses approximating USD 483 million dol-
lars were paid out for medically unnecessary CS in 2018.

The acceptable rate of C-sections ranged from 10 to
15% according to a report by WHO [7] with a rate below
10% considered limited obstetric care and a rate above
15% indicating unnecessary use of the procedure [8].
However, the World has experienced an influx in C-sec-
tion rates over the past few decades, and according to
new research from World Health Organization (WHO),
C-sections account for every 1 in 5 childbirths [9]. It is
projected to increase in the coming decade and by 2030,
approximately a third (29%) of all births are likely to be
delivered by C-Sects. [9, 10]. Low- and middle-income
(LMIC) countries are projected to see 33.5 million C-sec-
tion deliveries by 2030 [10]. The rate of CS is expected to
be risen to 63% for Eastern and 50% for Western Asian
countries [10].

Approximately 42% of the CS deliveries worldwide are
not medically indicated [11]. Contributing factors for
unnecessary CS deliveries are the convenience of physi-
cians, maternal preference, fear of pain, and childbirth
over-medicalization [12]. Although a significant number
of CS deliveries are considered unnecessary and avoid-
able [13], the rate of CS delivery in Bangladesh is one of
the highest in the world (45% according to Bangladesh
Demographic and Health survey (BDHS) 2022). Despite
overwhelming increase, access to CS delivery is limited
in rural setting due to high poverty rate, unavailability of
equipped service facilities, and lack of health insurance
coverage [11]. Therefore, progress towards achieving
Sustainable Development Goals (SDGs) targets 3.1 (less
than 70 maternal death per 100,000 live births), 3.2 (neo-
natal and under-five mortality as low as 12 and 25 per
1000 live births), and 3.7 (universal access to sexual and
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reproductive health coverage) by 2030 will be hindered
if unnecessary deliveries are not restricted and universal
access to necessary CS are not facilitated.

Available evidence manifested the presence of consid-
erable inequalities in CS use both between and within
countries [10]. Countries belongs to LMICs experiences
double burden of CS — overuse and unmet need [10].
Inequalities in the use and access to the delivery care ser-
vices are common and persistent among different socio-
economic sub-groups in LMICs [14]. Information on
inequalities in CS use within a country across 72 LMICs
are provided based on socio-economic status, such as,
wealth quintiles and the place of residence [15]. CS use
among the women who belongs to the richest wealth
quintile are almost five times higher than that among the
poorest wealth quintiles based on a study published in
lancet series that studies 82 LMICs [16].

In Bangladesh, socioeconomic inequalities are well-
documented across various indicators of maternal health
care services [17-19]. CS use significantly varies based
on age, education, wealth quintile, working status, and
rural-urban residence [17, 20]. Approximately 7.5% of the
women are deprived of availing CS deliveries for whom
it was deemed necessary [13]. In addition, there are geo-
graphical diversities in Bangladesh where each areas
manifest a unique characteristics and distinct forms of
livelihood [21]. Annual average rate of increase in CS is
experienced by South-western regions of Bangladesh
compared to other geographical areas [20]. In an attempt
to explore spatial distribution of CS deliveries, authors
declared that Dhaka, Rajshahi, and Khulna divisions are
hot spots due to high-level of CS deliveries, and Chatto-
gram, Sylhet, Rangpur, and Mymenshingh divisions are
cold spots due to low-level of CS deliveries [22]. Due to
poor road condition and lack of transportations, remote
areas lack accessibility to different health care services
including obstetric care, especially during monsoon sea-
son [23]. Above all, delivery care service inequalities are
projected to persist until 2030 according to a recent study
[24].

There are no studies in Bangladesh that looked at
both socio-economic and area-based disparities in CS
deliveries using well-established rigorous approaches.
Existing CS inequality studies in Bangladesh are either
old [25, 26], not comprehensive [19], based on decom-
position analysis [17, 27], or based on approaches not
recommended by the WHO [17, 19, 25-27]. Use of
recommended inequality analysis is necessary to over-
come the limitation of previous studies in minimizing
the gaps between sub-populations in terms of under or
over utilization of CS deliveries and thus facilitating
the SDGs targets. Therefore, this study aimed to inves-
tigate the inequalities and trend in CS use among Ban-
gladeshi women using last two decades of demographic
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and health survey data from the year 2004 to 2017 using
the World Health Organization (WHO) Health Equity
Assessment Toolkit (HEAT) software. Findings from this
study may facilitate the Government, stakeholders, and
health care planners to design and implement interven-
tion policies which will help in mitigating socioeconomic
and geographical disparities in CS delivery care services
in Bangladesh and other similar settings.

Methods

Study design and sampling

To measure the magnitude of inequality in the use of CS
by women in Bangladesh in last two decades we used sec-
ondary data from BDHS from the year 2004 to 2017. The
Demographic and Health Survey is conducted as a part
of MEASURE program in the low- and middle-income
countries and the data from the survey is stored in the
Health Equity Assessment Toolkit (HEAT) software by
WHO. In Bangladesh the demographic survey is con-
ducted by National Institute of Population Research and
Training (NIPORT) and the Ministry of Health and Fam-
ily Welfare of Bangladesh partnered with the USAID
which gives a nationally representative view. To con-
duct the DHS survey in Bangladesh a two-stage strati-
fied cluster sampling technique is used. In the first stage
enumeration area is selected from the whole country
based on the last population census and is considered as
the primary sampling unit for the survey. In the second
stage, from the selected enumeration area households are
selected for conducting the survey. The final report of the
latest BDHS holds the details of the methodology for the
sampling technique [28].

Outcome variable

For this study, we used the CS use by women as delivery
option in 3 years preceding the survey period [28] as the
outcome variable. The response for the outcome variable
was binary (yes or no). The women who delivered her last
baby by CS was considered to have the response as yes.
The response was coded as ‘1’ for ‘yes’ and ‘0’ for ‘no!

Equity dimensions

Four inequality indicators namely wealth quintile, edu-
cation, place of residence and sub-national region were
used to measure the CS use by women in Bangladesh.
Wealth quintile was categorized in 5 categories as poor-
est, poorer, middle, richer, and richest as a composite
variable deriving from 3 different variables according to
the principal component analysis (PCA) technique [29].
Highest level of educational attainment was measured as
education sub dividing as no schooling, primary, and sec-
ondary / higher [30]. Urban and rural residence was cap-
tured as the place of residence whilst the administrative
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divisions of Bangladesh was considered as the sub-
national region.

Statistical analysis

The latest version of the HEAT software by WHO was
used to measure the inequality in the CS use over the
last two decades among the women in Bangladesh [31].
The prevalence of CS by demographic variables over the
years, along with their 95% confidence intervals, was
computed. Estimated Annual Percentage Change (EAPC)
was also reported to observe average annual percentage
change in prevalence over a fixed time interval. EAPC
was measured using a linear regression-based method
proposed by Hankey [32].

To measure the magnitude of the inequality, we used
four measures named Difference (D), Population Attrib-
utable Fraction (PAF), Population Attributable Risk
(PAR), and Ratio (R). Of these four measures, D and R are
the simple unweighted measures, and PAF, PAR are the
complex weighted measures. Simultaneously, D and PAF
are the absolute measures, and R and PAR are the rela-
tive measures. Out of all the absolute and relative sum-
mary measures available in the software, only these four
measures (D, PAF, PAR, and R) were used to estimate the
inequalities, since these are applicable for both order and
non-ordered variables [33]. The choice of the summary
measures of both absolute and relative was considered
according to the recommendation of WHO [34], which
dictates the importance of both absolute and relative
measures to generate a finding that is policy driven [31].
Unlike the simple measures, the complex measures are
weighted measures that take into account the situations
in each population subgroup, and may also take the pop-
ulation share of each subgroup into consideration [33].
The elaborate technique used to generate the summary
measures are extensively described by WHO elsewhere
(34, 35].

In order to calculate the inequalities of the ordered
variables like wealth quintile and educational level, D is
calculated as the difference between the highest and the
lowest category. For example, D for the wealth quintile is
calculated by subtracting the prevalence of poorest group
from the richest group. Again, R is calculated as the ratio
between the highest and lowest group. For instance, R
for the educational level is the division of the prevalence
of the secondary or higher educational group by the no
schooling group. Whereas in the case of the non-ordered
variable like place of residence and sub-national region,
the group with the highest prevalence is considered as
the reference group, and D is measured by subtracting
the group with the lowest prevalence from the group
with the highest prevalence. Likewise, R is calculated by
dividing the group with highest prevalence by the group
with the lowest prevalence [36].
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The calculation of complex measures like PAF and PAR
are bit different from the simple measures. For the calcu-
lation of the PAF and PAR population mean is required.
For our calculation, we considered the national average
(1) as the population average. The PAR is calculated as
the difference between the most advantageous subgroup
(group with the highest prevalence) and the national
average /1. PAR=Y, — p; since our calculation did not
have a defined reference category the most advantageous
group was considered as the reference category. From
the PAR, PAF is calculated by dividing the PAR by the
national average and multiplying the result by 100. PAF
= [(PAR / p) x 100] [30, 37]. The details of the calcula-
tion are described in the technical notes by WHO [38].
For all four measures of inequality, both simple and com-
plex, the higher values of the measure indicate higher
inequality. The values in the positive direction indicate
the inequality favors the advantageous group, whilst the
values in negative direction indicate the inequality favor-
ing the disadvantageous group [33]. To measure the sig-
nificance of the inequality measures, we calculated the
95% confidence interval along with point estimates for
each of the four measures. The persist inequalities for D,
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PAF, and PAR were found significant if the confidence
interval does not contain 0, while for R, the absence of
1 in the confidence interval was considered as significant
inequality.

Results

Prevalence of C-section across equity dimensions

Overall, an increasing trend in the prevalence of C-sec-
tion was found from 2004 to 2017, with 4.50% in 2004,
17.07% in 2011, and 32.73% in 2017 (Fig. 1 (D)). A rising
trend in using C-section was observed among all the sub-
groups of equity dimensions. For instance, women from
poorest and richest wealth quintile showed a prevalence
of 0.15% and 18.40% in 2004 which increased to 13.03%
and 61.30%, respectively, in 2017 (Fig. 1 (A)).Regarding
the educational qualification of women, those having no
schooling/no formal education had a lower prevalence of
CS in all survey rounds (from 0.86% in 2004 to 16.44%
in 2017), while those who had secondary or higher edu-
cation showed a higher prevalence of CS with 10.53%
in 2004 to 40.58% in 2017 (Fig. 1 (B)). A rural-urban
gap was observed in the prevalence of C-section, with
higher prevalence in urban areas in all the survey points
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Fig. 1 Trend and prevalence of CS in Bangladesh from 2004 to 2017. (A) denotes the CS in Bangladesh based on household wealth quintile from 2004 to
2017.(B) shows the CS in Bangladesh based on education level of women from 2004 to 2017. (C) shows the CS in Bangladesh based on place of residence
from 2004 to 2017. (D) demonstrates the trend in the prevalence of CS in Bangladesh from 2004 to 2017
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(i.e., 28.72% in rural areas and 43.72% in urban areas in
2017) (Fig. 1 (C)). Based on the administrative divisions
of Bangladesh, geographical differences in the prevalence
of C-section were also found, with Khulna having the
highest prevalence followed by Dhaka division in all sur-
vey points except in 2004. For example, in 2017, Khulna
showed a prevalence of 42.71% followed by Dhaka
(42.69%), while the lowest prevalence was found in Sylhet
(22.63%) division (Table 1).

We have also incorporated the Expected Annual Per-
centage Change (EAPC) values in the final column of
Table 1. It was observed that regardless of economic
status the CS prevalence increased over the years, how-
ever the average annual percentage change was gradu-
ally higher from the richest (34.13%/year) to the poorest
(9.41%/year). EAPC values were comparatively lower
for the women with higher educational status (24.85%/
year for no schooling to 10.68%/year for secondary and
higher). The average annual increase in prevalence in
CS from 2004 to 2017 were approximately half for the
Urban residents (9.75%) as compared to the Rural resi-
dents (20.39%). Approximately a similar average annual
increase in CS was observed across administrative divi-
sions (Table 1).

Disparities in C-section over time

Socio-economic inequalities based on economic status
and educational qualification of women as well as geo-
graphical inequalities based on place of residence and
administrative division were identified. Based on both
absolute (D and PAF) and relative (R and PAR) mea-
sures, wealth-related disparities were obtained favoring
the richest sub-group. For instance, the R value of 4.70
(95% CI: 3.82-5.80) in 2017 indicates a significant dispar-
ity with the higher use among richest group compared
to the poorest group. This wealth-driven disparity was
found in all survey points, though it was reduced from
2004 to 2017. Disparity based on the women educational
level was also observed in all survey waves with higher
concentration among those having higher education. For
example, the PAF measure of 23.97 (95% CI: 12.26—35.68)
in 2017 demonstrates a significant inequality with higher
prevalence among those having secondary / higher edu-
cation (Table 2).

Significant rural-urban disparities were also obtained
over time using both simple (D, R) and complex (PAF,
PAR) inequality measures with higher concentration in
urban areas. With the time, the rural-urban disparity
was decreased. For instance, the PAF measure of 204.69
(95% CI: 196.03-213.34) in 2004 was reduced to 33.58
(95% CI: 31.12-36.03) in 2017. When looking at the
sub-national regions (administrative divisions of Bangla-
desh), a higher concentration of C-section in Khulna and
Dhaka divisions was observed and significant regional
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disparities was obtained disfavoring the Sylhet division.
This inequality was reflected by the PAF of 30.48 (95% CI:
18.66—42.30) as absolute measure and PAR of 9.98 (95%
CI: 6.11-13.85) as relative measure in 2017 (Table 2).

Discussion

In our study, the prevalence of cesarean section has been
found with an increasing trend from 4.50% in 2004 to
32.73% in 2017. There has been a 751% rise in the use of
CS in Bangladesh over the last two decades [13]. Similar
increasing trend was found previously in a study con-
ducted in Bangladesh [13]. This upward rising in the
prevalence of CS in Bangladesh could be due to several
reasons. Firstly, the growing number of private health
sectors in all over Bangladesh [39] and their propensity
to use CS with higher tendency of providing incentive to
the physicians to motivate them for advising CS [40, 41].
Besides many physicians find it to be time effective than
the normal delivery [20, 41]. Secondly, fear of pain in vag-
inal delivery [42, 43] and false sense of better quality care
by CS [44]. could be another reason behind increasing
prevalence of CS in Bangladesh over time. Thirdly, insuf-
ficiency of the support and convenience from both side
(provider and receiver) in terms of vaginal delivery could
also contribute to the increasing prevalence of CS [40].
Lastly, lifestyle change in women due to rapid urbaniza-
tion leading to obesity has made them more vulnerable to
complication during pregnancy and delivery [45] and to
avoid them CS prevalence has substantially increased in
Bangladesh over time.

Over the years in the last two-decade people in the
poorest quintile has been found consistently to have the
lowest prevalence of CS use compared to the people in
richest quintile. Despite the increase in the prevalence of
CS in all wealth quintile the rise in the prevalence in the
poorest quintile was found significantly small than the
high rise of CS among the richest quintile people. This
result corroborates with the finding of the studies con-
ducted previously in Bangladesh [17, 20, 46], India [12,
47, 48], Nigeria [49], Ghana [35], and Burundi [50]. The
possible reasons behind this finding could the women
in higher wealth quintile prefer to have the delivery by
CS as a safe option being able to bear the expenses [51].
Also rich women are more likely to use the private facility
which increases the possibility of having the baby by CS
[51]. Again women from higher wealth quintile usually
more acquainted with comfort and facility and less likely
to embrace the pain from vaginal delivery [52]. Another
reason behind this finding could be that women in higher
health quintile are more autonomous in taking their
health care decision making [53].

Women with secondary or higher educational attain-
ment was found to be using CS higher than the women
with no education. The increasing trend of CS use among
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Table 2 Inequality indices estimates of prevalence of cesarean delivery in Bangladesh, years 2004-2017

Inequality Dimension 2004 2007 2011 2014 2017

Estimate 95% Cl Estimate 95% Cl Estimate 95% CI Estimate 95% Cl Estimate 95% Cl
Economic status
D 18.26 1521-2131 2663 22.37-30.89 3843 3434-4251 4470 39.81-49.58 4827 4385-52.70
PAF 308.62 300.99-31625 229.57 21650-242.64 140.87 13537-14638 12448 118.19-130.77 87.28 81.52-93.05
PAR 13.90 13.56-14.24 2051 19.35-21.68 24.04 23.11-2498 2849 27.05-29.92 2857 26.69-30.46
R 125.76 17.54-901.52 1043 5.82-18.70 15.30 10.38-22.55 7.70 5.08-11.67 4.70 3.82-5.80
Level of Education
D 9.67 8.06-11.27 15.31 12.88-17.74 2143 18.75-24.11 2531 21.73-2888 24.14 18.88-29.40
PAF 13378  123.16-14439 89.73 79.92-99.54  52.19 44.29-60.09 41.25 33.12-4937 2397 12.26-35.68
PAR 6.03 5.55-6.50 8.04 7.16-8.92 8.91 7.56-10.26 9.44 7.58-11.30 7.85 4.01-11.68
R 12.23 731-2046 1003 5.88-17.11 572 3.99-8.20 461 3.20-6.62 247 1.84-3.31
Place of Residence
D 1148 8.67-14.30 11.86 8.35-15.37 15.28 1147-19.09 2057 15.84-2531 15.00 11.10-18.90
PAF 20469  19603-21334 10454  97.99-111.09 69.28 6547-73.09 6668 63.28-70.07 3358 31.12-36.03
PAR 9.22 8.83-9.61 9.34 8.76-9.93 11.82 11.17-1247 1526 1448-16.03 10.99 10.19-11.79
R 6.13 4.40-8.54 2.85 2.18-3.71 2.12 1.79-2.52 217 1.84-2.56 1.52 1.37-1.70
Sub-National Region
D 449 237-6.62 8.11 3.71-12.50 14.63 8.91-20.35 2213 16.38-27.88  20.08 12.77-27.39
PAF 6143 39.11-83.75 36.89 5.90-67.89 5379 38.02-69.56  44.21 32.16-56.26 3048 1866-42.30
PAR 277 1.76-3.77 3.30 0.53-6.07 9.18 6.49-11.87 10.12 7.36-12.87 9.98 6.11-13.85
R 262 1.62-4.22 2.96 1.50-5.86 226 1.64-3.12 3.04 2.19-4.21 1.89 1.46-2.43

Cl: Confidence Interval, D: Difference, PAR: Population Attributable risk, PAF: Population Attributable Fraction, R: Ratio

women with the increase in education has been found
consistent over the years. This finding coincides with
the result conducted previously in Bangladesh [17, 20],
India [48], Pakistan [54], China [55], Nepal [56], Nigeria
[49], and Ghana [35]. The possible explanation behind
this finding could be educated women are more like to
belong to the higher economic status which contribute
to the selection of private facility for delivery leading to
increased number of CS [48]. Again educated women
tends to take their own healthcare decision resulting in
choosing CS as perceived safe and painless option for
delivery [53]. Higher educated women in Bangladesh
has higher rate of obesity and delayed pregnancy which
facilitates pregnancy complications necessitating CS as
delivery option [45]. Women with higher education are
also more concerned about their vaginal appearance and
to preserve the aesthetic usually prefer CS over the vagi-
nal delivery [57, 58].

Our study found that women living in the urban areas
are more likely to use CS as delivery option compared
to the rural women in all the survey years. Although the
prevalence of cesarean section delivery increased in both
urban and rural settings the rate of increase in much
higher in the urban areas than the rural areas. Studies
conducted in Bangladesh [17, 20], India [47, 48], Nepal
[56], Nigeria [49], and Burundi [50] supports this find-
ing. The feasible explanation behind this finding could be
the higher availability [52] and better accessibility [59] of
the heath facility in the urban area than the rural area.
Besides the women living in the urban area are more

likely to be educated and belonging to wealthier families,
both of which attribute in the preference of CS over nor-
mal delivery [40, 60]. Women of urban areas have also
been found to have sedentary lifestyle and in higher risk
of obesity and its related complication [49]. This could
also act as another contributing factor in increased prev-
alence of CS among the urban women.

Difference in the prevalence of CS has been observed
among the sub national region in all survey years over the
last two decades. Although subsequent increase in the
prevalence of CS use was found in all the administrative
division of Bangladesh over time, Dhaka and Khulna was
found to have the highest prevalence of CS use among all
the sub national regions and Sylhet and Barisal was found
to have the lowest prevalence. Similar results were also
found in previous studies in Bangladesh [20, 22]. One of
the potential reason behind this finding could be the dif-
ference in the knowledge of the risk about unnecessary
CS and advantages of vaginal delivery among different
regions in Bangladesh [61]. The availability of the health
facility in different region may differ along with the cul-
tural belief could also play an important role in the use
of CS among different regions. Again the literacy rate in
Dhaka and Khulna was found much higher than the Syl-
het and Barisal [62] which could be another reasonable
cause of higher prevalence of CS in Dhaka and Khulna
compared to other sub national regions.
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Strengths and limitations

The use of nationally representative data over the last two
decades has made the result of this study generalizable
to all the women in Bangladesh and also makes it easy to
understand the pattern of change in the prevalence of CS
use among women. In this study, we used both absolute
and relative measure to assess the magnitude of inequal-
ity of CS use among the women which simultaneously
satisfy the WHO criteria for inequality measurement
and also gives a multi-dimensional view of the situation.
We also considered wealth quintile and education as the
socioeconomic dimensions and place of residence and
sub national region as the geographic dimensions provid-
ing a wider view in the inequality of CS use among the
women of Bangladesh. Lastly the use of WHO’s HEAT
software makes our result more accurate, reliable, and
appropriate. This study also poses with some limitations.
Since we used secondary cross-sectional data to mea-
sure the inequalities, we could not identify the causes
of inequality. The surveys are also prone to recall and
reporting bias that could not be overlooked. Due to the
statistical analysis technique and unavailability of the
variables in the data sets, we could not consider other
important dimensions like social and cultural dimensions
in the study. Also, the built-in version of the HEAT soft-
ware does not include many socioeconomic variables like
GDP, family income, occupation which limits the com-
prehensiveness of the inequality measures based on the
socioeconomic dimension.

Public health and policy implications

This study might have some public health and policy
implications where policies should be designed to reduce
the inequalities in CS in Bangladesh. Comprehensive
health education and awareness campaigns regard-
ing the consequences of CS are required, according to
the observed socioeconomic inequalities in CS in Ban-
gladesh. The goal of these initiatives should be raising
awareness among women from urban areas with higher
socioeconomic status about the complications and con-
sequences of CS for both mothers and child. Thus, poli-
cies should focus on the empowered women with higher
socioeconomic status to decline the prevalence of CS
in this group and the reduce the disparities. Examples
of this include enacting social protection programs for
underprivileged women and advocating for equal access
to work and education. Policies have to focus on expand-
ing awareness programs to avoid unnecessary CS, espe-
cially women from urban areas and Khulna division.

Conclusion

The study revealed that there remain significant inequali-
ties in both socioeconomic and geographic dimensions in
the use of CS among the women in Bangladesh. Women
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belonging to the rich quintile, attaining higher educa-
tion, living in the urban area were found advantageous in
all the survey years in the last two decades. Besides the
Khulna was found to have the highest and Sylhet to have
the lowest prevalence in CS use over the years. Further
longitudinal studies are warranted to find out the cause
of inequality in the use of CS. Policymakers should pay
special attention to the disadvantageous group in ensur-
ing their use of CS when necessary.

Abbreviations
(&) Cesarean Section

WHO  World Health Organization

HEAT  Health Equity Assessment Toolkit

BDHS  Bangladesh Demographic and Health Survey
SDG Sustainable Development Goals

LMIC Low-and-middle income country

a Confidence Interval

PAF Population Attributable Fraction
PAR Population Attributable Risk
PCA Principal Component Analysis

Acknowledgements
The authors of the present study greatly acknowledge the Demographic and
Health Survey (DHS) for providing access to freely use their database.

Author contributions

SK accepts full responsibility for the work and/or the conduct of the study,
had access to the data, and controlled the decision to publish. SKand ABS
also takes responsibility for the integrity and accuracy of the data analysis.

SK performed the statistical analysis. SK, ABS, SSAC, SA and RD produced

the first draft of the manuscript. SK, ABS, and AH reviewed and undertook
the scientific editing of the manuscript both for statistical correctness and
language appropriateness. All authors read and approved the final version for
publication.

Funding
The authors received no specific funding for this work.

Data availability

The study used data from the Bangladesh Demographic and Health Survey
2004, 2007, 2011, 2014 and 2017-18. The data sets are available at: https://
dhsprogram.com/data/available-datasets.cfm.

Declarations

Ethics approval and consent to participate

The study used deidentified data from the Demographic Health Survey
program, which has already received ethical approval from the participating
countries, no further ethical permission was sought to carry out this research.
Data was collected from online source (https://dhsprogram.com) with
appropriate request. Written informed consent from the respondents enrolled
in the survey and other ethical review documents are available at: https://
dhsprogram.com/methodology/Protecting-the-Privacy-of-DHS-Survey-
Respondents.cfm. The data set is available online publicly for all researchers,
hence there is no need to approve.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 3 September 2023 / Accepted: 7 February 2024
Published online: 13 February 2024


https://dhsprogram.com/data/available-datasets.cfm
https://dhsprogram.com/data/available-datasets.cfm
https://dhsprogram.com
https://dhsprogram.com/methodology/Protecting-the-Privacy-of-DHS-Survey-Respondents.cfm
https://dhsprogram.com/methodology/Protecting-the-Privacy-of-DHS-Survey-Respondents.cfm
https://dhsprogram.com/methodology/Protecting-the-Privacy-of-DHS-Survey-Respondents.cfm

Kundu et al. BMC Pregnancy and Childbirth

(2024) 24:131

References

1.

2.

20.

21

22.

23.

24.

25.

Campbell OMR, Graham WJ. Strategies for reducing maternal mortality: get-
ting on with what works. Lancet (London England). 2006;368:1284-99.
Molina G, Weiser TG, Lipsitz SR, Esquivel MM, Uribe-Leitz T, Azad T, et al.
Relationship between cesarean delivery rate and maternal and neonatal
mortality. JAMA. 2015;314:2263-70.

Wilmink FA, Hukkelhoven CWPM, Lunshof S, Mol BWJ, van der Post JAM,
Papatsonis DNM. Neonatal outcome following elective cesarean section
beyond 37 weeks of gestation: a 7-year retrospective analysis of a national
registry. Am J Obstet Gynecol. 2010;202:250-e1.

Sandall J, Tribe RM, Avery L, Mola G, Visser GH, Homer CS, et al. Short-term
and long-term effects of caesarean section on the health of women and
children. Lancet (London England). 2018;392:1349-57.

Haider MR, Rahman MM, Moinuddin M, Rahman AE, Ahmed S, Khan MM.
Ever-increasing caesarean section and its economic burden in Bangladesh.
PLoS ONE. 2018;13:e0208623.

Hu Y, Tao H, Cheng Z. Caesarean sections in Beijing, China-results from a
descriptive study. Das Gesundheitswes. 2015;:e1-5.

WHO, UNFPA, UNICEF A. Monitoring emergency obstetric care: a handbook.
Geneva, Switzerland: World Health Organization; 2019.

Islam MM, Noor FM. Prevalence and factors of cesarean delivery among Ban-
gladeshi reproductive aged women: evidence from multiple Indicator Cluster
survey 2019 data. J Public Health (Bangkok). 2022;30:2103-12.

World Health Organization. Caesarean section rates continue to rise, amid
growing inequalities in access. 2021.

Betran AP, Ye J, Moller A-B, Souza JP, Zhang J. Trends and projections of
caesarean section rates: global and regional estimates. BMJ Glob Heal.
2021,6:005671.

Dumont A, Guilmoto CZ. Too many yet too few: the double burden of caesar-
ean births. Popul Soc. 2020;581:1-4.

Panda BK, Nayak I, Mishra US. Determinant of inequality in cesarean delivery
in India: a decomposition analysis. Health Care Women Int. 2020;41:817-32.
Khan MN, Kabir MA, Shariff AA, Rahman MM. Too many yet too few caesarean
section deliveries in Bangladesh: evidence from Bangladesh demographic
and health surveys data. PLOS Glob Public Heal. 2022,2:¢0000091.

Joseph G, da Silva ICM, Barros AJD, Victora CG. Socioeconomic inequalities
in access to skilled birth attendance among urban and rural women in low-
income and middle-income countries. BMJ Glob Heal. 2018;3:¢6000898.
LohelaT. Quality of care and access to care at birth in low-and middle-
income countries. Diss Sch Dr Ad Sanit Investig Univ Hels; 2019.

Boerma T, Ronsmans C, Melesse DY, Barros AJD, Barros FC, Juan L, et al.
Global epidemiology of use of and disparities in caesarean sections. Lancet.
2018,392:1341-8.

Khan MN, Islam MM, Rahman MM. Inequality in utilization of cesarean deliv-
ery in Bangladesh: a decomposition analysis using nationally representative
data. Public Health. 2018;157:111-20.

Pulok MH, Uddin J, Enemark U, Hossin MZ. Socioeconomic inequality in
maternal healthcare: an analysis of regional variation in Bangladesh. Health
Place. 2018;52:205-14.

Anwar |, Nababan HY, Mostari S, Rahman A, Khan JAM. Trends and inequities
in use of maternal health care services in Bangladesh, 1991-2011. PLoS ONE.
2015;10:e0120309.

Khan MN, Islam MM, Shariff AA, Alam MM, Rahman MM. Socio-demographic
predictors and average annual rates of caesarean section in Bangladesh
between 2004 and 2014. PLoS ONE. 2017;12:¢0177579.

Karim F, Ali NB, Khan ANS, Hassan A, Hasan MM, Hoque DME, et al. Preva-
lence and factors associated with caesarean section in four hard-to-Reach
areas of Bangladesh: findings from a cross-sectional survey. PLoS ONE.
2020;15:20234249.

Khan MN, Islam MM, Akter S. Spatial distribution of caesarean deliveries and
their determinants in Bangladesh: evidence from linked data of population
and health facility survey. Lancet Reg Heal Asia. 2023.

Sarker BK, Rahman M, Rahman T, Hossain J, Reichenbach L, Mitra DK. Reasons
for preference of home delivery with traditional birth attendants (TBAs) in
rural Bangladesh: a qualitative exploration. PLoS ONE. 2016;11:e0146161.
Rahman MS, Rahman MM, Gilmour S, Swe KT, Abe SK, Shibuya K. Trends in,
and projections of, indicators of universal health coverage in Bangladesh,
1995-2030: a bayesian analysis of population-based household data. Lancet
Glob Heal. 2018;6:e84-94.

Anwar |, Sami M, Akhtar N, Chowdhury ME, Salma U, Rahman M, et al.
Inequity in maternal health-care services: evidence from home-based

26.

27.

28.

29.

30.

31.

32

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

Page 9 of 10

skilled-birth-attendant programmes in Bangladesh. Bull World Health Organ.
2008;86:252-9.

Collin SM, Anwar |, Ronsmans C. A decade of inequality in maternity care:
antenatal care, professional attendance at delivery, and caesarean section in
Bangladesh (1991-2004). Int J Equity Health. 2007;6:1-9.

Kumar P, Sharma H. Prevalence and determinants of socioeconomic
inequality in caesarean section deliveries in Bangladesh: an analysis of cross-
sectional data from Bangladesh Demographic Health Survey, 2017-18. BMC
Pregnancy Childbirth. 2023;23:1-14.

NIPORT; ICF International. Bangladesh Demographic and Health Survey 2017-
18. Dhaka, Bangladesh, and Rockville. Maryland, USA: NIPORT and ICF; 2020.
Rutstein SO, Johnson K. The DHS Wealth Index (DHS comparative reports No.
6); ORC Macro: Calverton, Md, 2004. Google Sch There is no Corresp Rec this
Ref.

Budu E, Ahinkorah BO, Okyere J, Seidu A-A, Duah HO. Inequalities in the
prevalence of full immunization coverage among one-year-olds in Ghana,
1993-2014. Vaccine. 2022;40:3614-20.

Hosseinpoor AR, Nambiar D, Schlotheuber A, Reidpath D, Ross Z. Health
Equity Assessment Toolkit (HEAT): software for exploring and comparing
health inequalities in countries. BMC Med Res Methodol. 2016;16:1-10.
Hankey BF. Partitioning linear trends in age-adjusted rates (Cancer Causes
and Control 11: 31-35, 2000). Cancer Causes Control. 2000;11:288.
Schlotheuber A, Hosseinpoor AR. Summary measures of health inequality:

a review of existing measures and their application. Int J Environ Res Public
Health. 2022;19:3697.

World Health Organization. Handbook on health inequality monitoring: with
a special focus on low-and middle-income countries. World Health Organiza-
tion; 2013.

Dankwah E, Kirychuk S, Zeng W, Feng C, Farag M. Socioeconomic inequalities
in the use of caesarean section delivery in Ghana: a cross-sectional study
using nationally representative data. Int J Equity Health. 2019;18:1-11.
Ahinkorah BO, Budu E, Duah HO, Okyere J, Seidu A-A. Socio-economic and
geographical inequalities in adolescent fertility rate in Ghana, 1993-2014.
Arch Public Heal. 2021:79:1-10.

Zegeye B, Ahinkorah BO, Ameyaw EK, Budu E, Seidu A-A, Olorunsaiye CZ, et
al. Disparities in use of skilled birth attendants and neonatal mortality rate in
Guinea over two decades. BMC Pregnancy Childbirth. 2022;22:1-13.

World Health Organization. Health Equity Assessment Toolkit: Software

for exploring and comparing health inequalities in countries. Version 5.0.
Geneva. World Health Organization; 2023.

NIPORT, Mitra and Associates, and ICF International. Bangladesh Demo-
graphic and Health Survey 2014. Dhaka, Bangladesh: NIPORT, Mitra and
Associates, and ICF International; 2016.

Neuman M, Alcock G, Azad K, Kuddus A, Osrin D, More NS, et al. 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. 2014;4:¢005982.

Rahman M, Shariff AA, Shafie A, Saaid R, Tahir RM. Determinants of caesarean
risk factor in northern region of Bangladesh: a multivariate analysis. Iran J
Public Health. 2014;43:16.

Hall WA, Hauck YL, Carty EM, Hutton EK, Fenwick J, Stoll K. Childbirth fear,
anxiety, fatigue, and sleep deprivation in pregnant women. J Obstet Gynecol
Neonatal Nurs. 2009;38:567-76.

Torloni MR, Betran AP, Montilla P, Scolaro E, Seuc A, Mazzoni A, et al. Do Italian
women prefer cesarean section? Results from a survey on mode of delivery
preferences. BMC Pregnancy Childbirth. 2013;13:1-8.

Béhague DP, Victora CG, Barros FC. Consumer demand for caesarean sections
in Brazil: informed decision making, patient choice, or social inequality? A
population based birth cohort study linking ethnographic and epidemiologi-
cal methods. BMJ. 2002;324:942.

Khan MN, Rahman MM, Shariff AA, Rahman MM, Rahman MS, Rahman MA.
Maternal undernutrition and excessive body weight and risk of birth and
health outcomes. Arch Public Heal. 2017;75:1-10.

Pulok MH, Chirwa GC, Novignon J, Aizawa T, Makate M. Levels of and changes
in socioeconomic inequality in delivery care service: a decomposition analy-
sis using Bangladesh demographic health surveys. PLoS ONE. 2020;15(11
November):1-17.

Singh SK, Vishwakarma D, Sharma SK. Prevalence and determinants of volun-
tary caesarean deliveries and socioeconomic inequalities in India: evidence
from National Family Health Survey (2015-16). Clin Epidemiol Glob Heal.
2020;8:335-42.



Kundu et al. BMC Pregnancy and Childbirth

48.

49.

50.

51

52.

53.
54.

55.

56.

(2024) 24:131

Chauhan BG, Radkar A. Trends and inequalities in caesarean section
delivery in India, 1992-2021. J Public Heal. 2023. https://doi.org/10.1007/
$10389-023-01888-3.

Bamigbala OA, Ojetunde AQ, Ibrahim A. Assessing prevalence and factors
associated with cesarean delivery among women of reproductive age in
Nigeria. FUDMA J Sci. 2022;6:160-7.

Yaya S, Zegeye B, Idriss-Wheeler D, Shibre G. Inequalities in caesarean section
in Burundi: evidence from the Burundi demographic and health surveys
(2010-2016). BMC Health Serv Res. 2020,20:1-8.

Ahmed MS, Islam M, Jahan |, Shaon IF. Multilevel analysis to identify the
factors associated with caesarean section in Bangladesh: evidence from a
nationally representative survey. Int Health. 2023;15:30-6.

Ahmmed F, Manik MMR, Jamal Hossain M. Caesarian section (CS) delivery
in Bangladesh: a nationally representative cross-sectional study. PLoS ONE.
2021;16(7 July):1-14.

Kamal SMM. Factors affecting utilization of skilled maternity care services

among married adolescents in Bangladesh. Asian Popul Stud. 2009;5:153-70.

Nazir S. Determinants of cesarean deliveries in Pakistan. Pakistan: PIDE Islam-
abad; 2015.

Hou X, Rakhshani NS, lunes R. Factors associated with high cesarean deliver-
ies in China and Brazil-A call for reducing elective surgeries in moving
towards Universal Health Coverage. J Hosp Adm. 2014;3:67-78.

Prakash KC, Neupane S. Cesarean deliveries among Nepalese mothers:
changes over time 2001-2011 and determinants. Arch Gynecol Obstet.
2014;289:421-7.

57.

58.

59.

60.

61.

62.

Page 10 of 10

Feng XL, Xu L, Guo Y, Ronsmans C. Factors influencing rising caesarean
section rates in China between 1988 and 2008. Bull World Health Organ.
2012;90:30-39A.

Wiklund I, Edman G, Andolf E. Cesarean section on maternal request: reasons
for the request, self-estimated health, expectations, experience of birth and
signs of depression among first-time mothers. Acta Obstet Gynecol Scand.
2007;86:451-6.

Kamal SMM. Preference for institutional delivery and caesarean sections in
Bangladesh. J Health Popul Nutr. 2013;31:96-109.

Hasan F, Alam MM, Hossain MG. 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. 2019;19:1-9.

Buhimschi CS, Buhimschi IA. Advantages of vaginal delivery. Clin Obstet
Gynecol. 2006;49:167-83.

Islam MM, Noor FM. Prevalence and factors of cesarean delivery among Ban-
gladeshi reproductive aged women: evidence from multiple Indicator Cluster
survey 2019 data. J Public Heal. 2022;30:2103-12.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.1007/s10389-023-01888-3
https://doi.org/10.1007/s10389-023-01888-3

	﻿Socioeconomic and geographical inequalities in delivery by cesarean section among women in Bangladesh, 2004–2017
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Study design and sampling
	﻿Outcome variable
	﻿Equity dimensions
	﻿Statistical analysis

	﻿Results
	﻿Prevalence of C-section across equity dimensions
	﻿Disparities in C-section over time

	﻿Discussion
	﻿Strengths and limitations
	﻿Public health and policy implications

	﻿Conclusion
	﻿References


