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A B S T R A C T

Background: The rising prevalence of cesarean deliveries (CD) is a major public health problem worldwide, 
especially in Bangladesh. This study aims to investigate the prevalence and factors associated with cesarean 
deliveries in the Jashore district of Bangladesh.
Study design: This cross-sectional study, conducted from December 2022 to February 2023 in Jashore district, 
Bangladesh, involved face-to-face interviews with 662 mothers during hospital visits.
Methods: A pretested, structured, and validated questionnaire was employed to gather information on socio
economic characteristics, obstetric history, maternal healthcare utilization, and factors influencing the choice of 
delivery method. Multinomial logistic regression models were employed to assess and predict determining fac
tors influencing cesarean delivery.
Results: The study revealed a high cesarean delivery (CD) prevalence of 70.5 %, exceeding the WHO- 
recommended threshold. Key socioeconomic factors associated with increased CD rates included rural resi
dence, younger maternal age (15–20 years), nuclear family structure, and husbands in business. Additionally, 
private hospital deliveries, a history of previous CD, maternal self-preference, and doctor’s influence were sig
nificant predictors of CD. The majority of participants believed CD enhances maternal safety (74.6 %) and al
leviates pain (74.8 %).
Conclusion: The high rate of cesarean deliveries in Jashore highlights the need for public health interventions that 
improve access to quality maternal care and promote evidence-based decision-making. Reducing unnecessary 
cesarean procedures, particularly in private hospitals, and enhancing patient education can significantly improve 
maternal and neonatal health outcomes.

What This Study Adds:
• Identifies key factors influencing cesarean rates in the study 

area.
• Highlights maternal age, socioeconomic status, and prior ce

sarean as main determinants.
• Shows both medical and non-medical reasons, like patient 

preference and doctor advice, affect cesarean decisions.

• Fills gaps in rural Bangladesh cesarean trends with hospital- 
based data.

Policy Implications:
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• Promote clear guidelines to standardize cesarean delivery de
cisions, ensuring procedures are medically justified.

• Support educational initiatives for healthcare providers and 
expectant mothers on the risks and benefits of cesarean versus 
vaginal delivery.

• Advocate collaboration between healthcare providers, policy
makers, and community leaders to address socioeconomic fac
tors driving high cesarean rates.

• Implement regular monitoring and audits of cesarean practices 
in hospitals to ensure adherence to guidelines and reduce un
necessary procedures.

1. Introduction

Cesarean delivery (CD), commonly referred to as C-section, has 
become an increasingly prevalent mode of childbirth globally, with 
significant variation between countries and regions. CD involves surgi
cal incisions in the abdomen and uterus, while vaginal delivery is the 
natural process of birthing a baby through the birth canal [1,2]. Vaginal 
delivery is always preferred because of the fewer complications and 
quicker recovery, while CD might be carried out under conditions when 
natural delivery is impossible or may lead to health consequences [3]. 
However, CD has emerged as an alarming and widespread phenomenon 
in certain regions across the globe. The global prevalence of CD has 
increased dramatically [4], whereas vaginal deliveries have decreased 
[5–7]. World Health Organization (WHO) suggested that the rate of 
cesarean sections should not exceed 10–15 % in any population, yet 
recent reports indicate a significant increase in the prevalence of ce
sarean deliveries. If current trends continue, cesarean section rates are 
expected to reach 63 % in Eastern Asia, 54 % in Latin America and the 
Caribbean, and 50 % in Western Asia [8]. The WHO emphasized that 
there was no justifiable reason for any region to have a cesarean delivery 
rate surpassing the predetermined range [9]. Despite this, the global 
cesarean delivery rate has seen a dramatic rise over the past decade, now 
exceeding 21 % [10]. Moreover, a meta-analysis study including several 
countries showed a rising trend of cesarean deliveries [11,12]. 
Evidently, there exists a considerable contrast in CD rates between high 
and low-income countries, indicating disparities in healthcare practices 
[13]. Across different regions, the prevalence of CD exhibits striking 
variations at an increased rate, surpassing WHO recommendations. 
Notably, countries like Pakistan [14], Sri Lanka [15], and India [16] 
have reported significant and continuous increases in prevalence. In 
low- and middle-income countries like Bangladesh, the cesarean section 
rate has escalated dramatically over the past two decades [17]. Over the 
last ten years in Bangladesh, the prevalence of CD births has signifi
cantly increased, rising from 4 % to 23 % [8]. The country’s current CD 
birth prevalence is 50.7 %, with rates significantly higher in urban areas 
compared to rural regions [18]. Recent observations in Bangladesh have 
shown that some mothers are now preferring cesarean deliveries (CD) 
even when medically not complicated [19]. One study found that ce
sarean delivery rates in Bangladesh are influenced by factors such as 
maternal education and access to healthcare facilities [20]. Addition
ally, research suggests that women in urban areas are more inclined to 
opt for cesarean births, often due to perceptions of greater safety and 
convenience [21].

Identifying factors that influence CD rates is crucial for reducing 
unnecessary procedures and improving access for individuals who need 
this lifesaving intervention. Earlier studies have linked cesarean delivery 
rates to sociodemographic factors such as maternal age, family size, 
residence, husband’s occupation, employment status, socioeconomic 
status, and geographical differences within Bangladesh [16,17,22]. 
Other studies found that clinical factors linked to cesarean delivery 
include numerous births, higher wealth, overweight mothers, 1–3 pre
natal visits, delivering in private facilities, and birth order [16,19]. In 
addition, factors including a fear of pain, concerns about the mother’s 

and the baby’s safety, and dissatisfaction with the doctor’s skill may 
influence the decision to choose a cesarean delivery [23].

Importantly, cesarean births can have significant negative impacts 
on families and caregivers, including postpartum risks, financial stress, 
and probable newborn brain damage [24]. Increasing cesarean rates in 
the US contribute significantly to rising maternal morbidity and mor
tality, often linked to infections and hemorrhages [25,26]. Asthma, 
arthritis, and immunological deficits are among the myriad health issues 
that children born through cesarean delivery are more likely to experi
ence [27]. After cesarean deliveries, subsequent pregnancies may pose 
risks such as fetal death and placental problems [28]. From a microbial 
perspective, infants born vaginally are exposed to essential healthy gut 
flora, fostering defense mechanisms and enabling gut-brain communi
cation via the vagus nerves and neurotransmitters [29,30]. 
Cesarean-delivered newborns lack exposure to the vaginal microbiome, 
potentially affecting gut microbiota and increasing vulnerability to 
conditions such as autism spectrum disorders (ASDs) and altered brain 
development [31].

In recent years, Bangladesh has witnessed a significant rise in ce
sarean delivery (CD) rates [18].

Despite global and national concerns, there is a lack of primary data- 
driven research on the factors influencing cesarean delivery (CD) rates 
across different regions of Bangladesh. To our knowledge, no such data 
has been published for Jashore district. As the first digital city in 
Bangladesh, Jashore provides an opportunity to explore how technol
ogy, healthcare access, and sociodemographic diversity may influence 
delivery choices. Furthermore, its population includes both urban and 
rural residents, making it an ideal case for studying regional differences 
in cesarean rates within Bangladesh. Identifying these factors is crucial 
to addressing unnecessary CD procedures and improving maternal and 
newborn health, in line with Sustainable Development Goals (SDG) 3 
(Good Health and Well-being) and 5 (Gender Equality). This study aims 
to assess the prevalence and factors associated with cesarean deliveries 
in Jashore district. The study will contribute to a better understanding at 
both the local and global levels of SDG 3 and 5. It will fill the research 
gap in this region through data-driven insights specific to Jashore and 
will provide guidance for targeted interventions regarding rising ce
sarean rates. The findings will enable policymakers to develop evidence- 
based strategies that ensure better maternal and newborn health 
outcomes.

2. Methods

2.1. Study setting and participants

Between December 2022 to February 2023, a hospital-based cross- 
sectional study was conducted in Jashore district, located in south
western Bangladesh, approximately 136 km from the capital, Dhaka. 
Jashore district, according to the 2022 Bangladesh census, has a popu
lation of 3,076,144, with 23.39 % residing in urban areas. The gender 
distribution includes 1,524,060 males and 1,551,084 females. The dis
trict is served by 878 health facilities, with data collected exclusively 
from sador hospital. This facility was selected due to its status as the 
largest government healthcare center in Jashore, which provides high- 
quality services to patients across all economic backgrounds. Centrally 
located in the heart of Jashore town, sadar hospital attracts individuals 
from the entire district. Additionally, the hospital features a dedicated 
childcare section, making it a vital resource for mothers and their chil
dren. The hospital setting was chosen to facilitate the collection of a 
substantial amount of data from a diverse population, as individuals 
tend to provide accurate information when receiving medical care. Its 
comprehensive care options and accessibility to a diverse population 
make sadar hospital an ideal setting for this study [32].
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2.2. Sample size and data collection

This study included lactating mothers who were recently given birth 
and receiving care at sadar hospital, regardless of whether they deliv
ered at a private or public hospital. The sample size of 662 was deter
mined using the formula: n = (Z *σ/E)^2, where ’n’ represents the 
sample size, ’Z’ is the standard score corresponding to the desired level 
of confidence, ’σ’ denotes the population standard deviation, and ’E’ 
represents the desired margin of error. For this study, we assumed a 95 
% confidence level (Z = 1.96), a population standard deviation of 0.5 (as 
a starting point), and a desired margin of error of 5 % (E = 0.05). 
Plugging these values into the formula yielded an expected sample size 
of approximately 385 participants, which was rounded up to 662 to 
ensure robust statistical power.

A simple random sampling technique was used to collect the data 
through face-to-face interviews using a structured questionnaire 
adapted from previous literature [13,17,19], translated into local lan
guages, and back-translated for consistency. To ensure randomness in 
participant selection, we generated a list of lactating mothers who 
visited the hospital during the study period. Participants were then 
selected from this list using a random number generator. A pre-test of 
the questionnaire was conducted with 25 lactating mothers to gather 
feedback and improve questionnaire clarity. This small group helped 
identify and refine any ambiguous questions, ensuring that the final 
version effectively communicated the intended questions and was rele
vant to the community. As a result, the questionnaire was well-adapted 
for effective data collection. Five research assistants with experience in 
conducting health surveys were recruited for the data collection process. 
Participants were informed about the study’s goal, confidentiality, the 
opportunity to refuse participation, and their obligations. Before col
lecting data, all participants provided written informed consent. Par
ticipants, women aged 15 to 35 receiving care at sadar hospital in the 
Jashore district, were interviewed within one month of childbirth. We 
excluded mothers below 15 years or above 35 years and those who had 
delivered more than one month prior, as well as those unable to provide 
informed consent or had not received care at sadar hospital. Other ex
clusions included mothers with any complication related to pregnancy 
or delivery of the current pregnancy. This was important because such 
complications can affect their emotional and physical well-being and 
thus may not be able to respond appropriately. By focusing on a more 
uniform group, we aimed to accurately capture the experiences of 
healthy mothers in the Jashore district.

2.3. Outcome variable

The outcome variable for the study was cesarean deliveries among 
women aged 15 to >35 years. To gather this information, the partici
pants were asked a specific question: "Was the baby delivered by ce
sarean or normal delivery?" The responses were then coded, with 
0 representing "normal delivery" and 1 denoting "cesarean delivery". 
This coding system enabled the researchers to analyze and understand 
the prevalence of the two delivery methods within the specified age 
group of women.

2.4. Explanatory variables

In this hospital-based cross-sectional study, we meticulously exam
ined a wide range of maternal factors to establish their association with 
cesarean delivery rates following previous literature [32,33]. The 
explanatory variables considered were as follows: women’s age (20 
years and above); type of family (joint or nuclear); age at pregnancy; age 
at marriage; residence (rural or urban); husband’s occupation (day 
labor, farmer, employee, business, and unemployment); monthly family 
income in Bangladeshi Taka (BDT) where 1 USD~117.21 BDT, (<85.30 
USD and above); maternal education and husband’s education (never 
attended school, primary, secondary, and higher); maternal occupation 

(unemployed or employed); number of previous births (primi, two, and 
three or above); antenatal care visit (1–2 and above); distance to the 
health facility accurately divided into three groups (<30 min, 30–59 
min and above); any complication during the last pregnancy (no or yes); 
maternal employment status during pregnancy (not working or work
ing); pregnancy interval (primi, 6–24 and above); place of delivery 
(home, public hospital, and private hospital); gestational age (accurately 
recorded as <37 weeks or ≥37 weeks).

2.5. Data analysis

In our research, we used weighted methodologies for statistical 
analysis. The distribution of the study population was examined using 
descriptive statistics. Categorical variables, expressed as percentages 
(%), were analyzed using a weighted chi-square test. Multivariate lo
gistic regression models explored the odds and related 95 % confidence 
intervals for associations between predictors and the outcome variable. 
These analytical techniques facilitated a comprehensive understanding 
of the variables influencing the frequency of cesarean deliveries among 
the study participants. To conduct the statistical analysis for this study, 
Stata (version 14) was employed as the designated software. A signifi
cance level of p < 0.05 was used to assess the statistical significance of 
the findings.

3. Result

3.1. Sociodemographic characteristics of the respondents

Sociodemographic factors: The majority of participants (61 %) 
resided in rural areas. Early first pregnancies (≤20 years) were common, 
with 94.1 % of respondents falling into this category. Additionally, 70.4 
% of participants married before the age of 18, and 55.3 % of husbands 
worked as day laborers. Maternal education was mostly at the primary 
level (70.8 %), and 84.6 % of respondents were unemployed during 
pregnancy (Table 1).

Maternal Factors: Cesarean delivery (CD) was more common among 
younger mothers, with 94.2 % of participants under 20 years preferring 
CD. Among age groups, the highest CD prevalence (44.1 %) was 
observed in those ≤20 years, while the lowest prevalence (4.5 %) 
occurred in mothers aged over 30. Among participants married before 
age 18 years, 72.4 % underwent CD, compared to just 1.71 % of those 
married at ages over 24 years. Respondents who gave birth to their first 
child had a CD prevalence of 40.9 % (Table 1).

Delivery and Infant Factors: Cesarean delivery was the predominant 
mode of delivery (70.5 %), particularly in private hospitals (64.5 %), 
compared to public hospitals (35.5 %). Participants with no previous 
cesarean history had a higher CD prevalence (82.7 %) than those with 
prior cesareans (17.3 %). Most infants were born weighing ≥2500 g 
(79.1 %), and 59.3 % of cesareans were performed on mothers who 
delivered before 37 weeks of gestational age (Table 1).

Fig. 1 provided data outlines the percentage distribution of various 
factors influencing individuals’ decisions related to childbirth. Among 
these concerns, 34.59 % expressed self-preference, while doctors 
convinced nearly 25 %.

Fig. 2 illustrates respondents’ perceptions regarding beliefs about 
medical procedures. It shows that 55.1 % of participants believe certain 
practices maintain a woman’s beauty. A significant majority (77.4 %) 
consider cesarean delivery beneficial for a baby’s safety, and 74.7 % 
believe a specific procedure prevents pain. Similarly, opinions vary on 
the safety of cesarean delivery for mothers, with 74.6 % expressing 
support.

3.2. Factors associated with cesarean delivery

Table 2 provides insight into the factors associated with cesarean 
delivery (CD) prevalence among participants in the study.
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3.2.1. Socio-demographic factors
In this context, rural residents demonstrated a statistically significant 

association with Cesarean Delivery (CD), being 1.79 times more likely to 
undergo CD compared to their urban counterparts (OR: 1.79; 95 % CI 
1.36–3.14). Moreover, among age-related factors, participants aged 
15–20 years during their first pregnancy showed a significant 

Table 1 
Sociodemographic characteristics of the respondents.

Cesarean Delivery P-value

Variables Total n 
(%)

No n 
(%)

Yes n 
(%)

Residence ​ ​ ​ ​
Rural 404 

(61.1)
122 
(62.6)

282 
(60.4)

0.600

Urban 258 
(38.9)

73 
(37.4)

185 
(39.6)

Age at 1st pregnancy (years) ​ ​ ​ 0.973
≤20 623 

(94.1)
183 
(93.8)

440 
(94.2)

21-25 32 (4.8) 10 (5.1) 22 (4.7)
26-30 7 (1.1) 02 (1.1) 05 (1.1)

Age category (years) ​ ​ ​ ​
≤20 290 

(43.8)
84 
(43.1)

206 
(44.1)

0.012

21-25 244 
(36.9)

75 
(38.5)

169 
(36.2)

26-30 95 
(14.4)

24 
(12.2)

71 
(15.2)

>30 33 (4.9) 18 (6.1) 15 (4.5)
Age of marriage category (years) ​ ​ ​ ​
<18 466 

(70.4)
128 
(65.6)

338 
(72.4)

0.223

18-23 184 
(27.8)

63 
(32.3)

121 
(25.9)

≥24 12 (1.8) 4 (2.1) 8 (1.7)
Occupation of husband ​ ​ ​ ​

Day labor 366 
(55.3)

111 
(56.9)

255 
(54.6)

0.794

Farmer 88 
(13.3)

24 
(12.3)

64 
(13.7)

Employee 144 
(21.7)

44 
(22.6)

100 
(21.4)

Business 64 (9.7) 16 (8.2) 48 
(10.3)

Husband’s education ​ ​ ​ ​
Never attended 60 (9.1) 13 (6.7) 47 

(10.1)
0.516

Primary 241 
(36.4)

75 
(38.5)

166 
(35.5)

Secondary 182 
(27.5)

52 
(26.6)

130 
(27.8)

Higher 189 (27) 55 
(28.2)

124 
(26.6)

Family monthly income ​ ​ ​ ​
≥170.61 USDa 141 

(21.3)
47 
(24.1)

94 
(20.1)

0.538

128.00–170.61 USDa 108 
(16.3)

33 
(16.9)

75 
(16.1)

85.30–128.00 USDa 228 
(34.5)

60 
(30.8)

168 
(35.9)

<85.30 USDa 185 
(27.9)

55 
(28.2)

130 
(27.9)

Maternal occupation ​ ​ ​ ​
Unemployed 560 

(84.6)
167 
(85.6)

393 
(84.2)

0.629

Employed 102 
(15.4)

28 
(14.4)

74 
(15.8)

Maternal education ​ ​ ​ ​
Never attended 36 (5.4) 8 (4.1) 28 (6) <0.05
Primary 469 

(70.8)
128 
(65.6)

341 
(73.1)

Secondary 113 
(17.1)

41 
(21.1)

72 
(15.4)

Higher 44 (6.7) 18 (9.2) 26 (5.5)
Maternal employment status 

during pregnancy
​ ​ ​ ​

No 423 
(63.9)

118 
(60.5)

305 
(65.3)

0.241

Yes 239 
(36.1)

77 
(39.5)

162 
(34.7)

Distance of heath facility 
(minutes)

​ ​ ​

Table 1 (continued )

Cesarean Delivery P-value

Variables Total n 
(%) 

No n 
(%) 

Yes n 
(%) 

<30 351 (53) 99 
(50.8)

252 
(53.9)

0.303

30-59 259 
(39.1)

84 
(43.1)

175 
(37.5)

≥60 52 (7.9) 12 (6.1) 40 (8.6)
Antenatal care visit ​ ​ ​

1-2 108 
(16.3)

41 (21) 67 
(14.4)

0.104

2-3 100 
(15.1)

27 
(13.9)

73 
(15.6)

≥4 454 
(68.6)

127 
(65.1)

327 (70)

Type of family ​ ​ ​ 0.223
Joint 350 

(52.9)
131 
(67.2)

219 
(46.9)

Nuclear 312 
(47.1)

64 
(32.8)

248 
(53.1)

Number of previous births ​ ​ ​ ​
Primi 261 

(39.4)
70 
(35.9)

191 
(40.9)

0.235

One 129 
(19.5)

47 
(24.1)

82 
(17.6)

Two 214 
(32.3)

63 
(32.3)

151 
(32.3)

Three or more 58 (8.8) 15 (7.7) 43 (9.2)
Pregnancy interval (in months) ​ ​ ​ ​

Primi 273 
(41.2)

75 
(38.5)

198 
(42.4)

0.104

6-24 216 
(32.6)

71 
(36.4)

145 (31)

25-36 51 (7.7) 11 (5.6) 40 (8.6)
37-48 45 (6.8) 9 (4.6) 36 (7.7)
≥49 77 

(11.7)
29 
(14.9)

48 
(10.3)

Mode of delivery ​ ​ ​ ​
Cesarean delivery 467 

(70.5)
195 
(29.5)

467 
(70.5)

<0.001

Normal delivery 195 
(29.5)

467 
(70.5)

195 
(29.5)

Place of delivery ​ ​ ​ ​
Public hospital 235 

(35.5)
102 
(52.3)

133 
(28.5)

<0.001

Private hospital 427 
(64.5)

93 
(47.7)

334 
(71.5)

Previous cesarean ​ ​ ​ ​
No 561 

(84.8)
175 
(89.7)

386 
(82.7)

0.021

Yes 101 
(15.2)

20 
(10.3)

81 
(17.3)

Gender of baby ​ ​ ​ ​
Girl 322 

(48.6)
94 
(48.2)

228 
(48.8)

0.885

Boy 340 
(51.4)

101 
(51.8)

239 
(51.2)

Child weight at birth (g) ​ ​ ​ ​
≥2500 523 

(79.1)
156 (80) 367 

(78.6)
0.031

<2500 139 
(20.9)

39 (20) 100 
(21.4)

Gestational age (weeks) ​ ​ ​ ​
<37 weeks 362 

(54.7)
85 
(43.6)

277 
(59.3)

<0.001

≥37 weeks 300 
(45.3)

110 
(56.4)

190 
(40.7)

a 1 USD~ 117.21 BDT.
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association with CD, indicating a 3.95-fold increased likelihood 
compared to those aged 26–30 years (OR: 3.95; 95 % CI 1.68–6.79). 
Additionally, early marriage (<18 years) also emerged as a significant 
factor, with participants in this category having 3.33 times higher odds 
of CD compared to those married at ≥24 years. Furthermore, individuals 
from nuclear families exhibited a 1.94 times higher likelihood of CD 
compared to the reference group. Interestingly, husbands employed as 
employees were associated with 2.89 times higher odds of CD, while 
those in business occupations showed 5.15 times higher odds compared 
to husbands in day labor. Finally, delivery in private hospitals was 
significantly associated with higher CD rates compared to public hos
pitals. Lastly, participants with a history of previous CD also had 
significantly increased odds of choosing CD compared to those without 
such history.

3.2.2. Maternal obstetric factors
Infants weighing ≥2500 g at birth were significantly more likely to 

be delivered via cesarean section (CD) compared to those weighing 
<2500 g. Similarly, infants born before 37 weeks of gestational age had 
significantly higher odds of CD compared to those born at or after 37 
weeks. Furthermore, women experiencing water loss during pregnancy 
had an odds ratio (OR) of 6.79 for undergoing CD compared to those 
without this complication. Additionally, difficulty in conception also 
increased the likelihood of CD. Notably, doctor-reported convenience 
was associated with 4.61 times higher odds of CD. In addition, having a 
premature baby increased the likelihood of CD by more than 2 times. 
Finally, women perceiving a risk of death during normal delivery had 
3.19 times higher odds of choosing CD. Participants who viewed CD as 
safer for the baby were 1.41 times more likely to choose this method, 
while those considering it safer for the mother had 1.21 times higher 
odds of selecting CD.

Fig. 3 collectively illustrates various predictive marginal effects on 
the likelihood of cesarean delivery at a 5 % significance level. Maternal 
age (Fig. 3(a)) directly influenced this probability, with older women, 
particularly those over 30, showing higher rates compared to younger 

Fig. 1. Reasons for choosing cesarean delivery as reported by mothers (N 
= 467).

Fig. 2. Knowledge perception of the respondents.

Table:2 
Factors associated with cesarean delivery.

Variables OR (95 % CIc) P- 
Valueb

Residence Urban Reference 0.032
Rural 1.79 

(1.36–3.14)
Age at 1st pregnancy (years) 26–30 Reference ​

21–25 0.73 
(0.30–1.75)

0.486

15–20 3.95 
(1.68–6.79)

0.014

AGE category (years) >30 Reference ​
26–30 1.33 

(0.58–1.65)
0.45

21–25 2.28 
(1.59–2.80)

0.004

15–20 3.36 
(1.94–4.76)

0.009

Age at marriage (years) ≥24 Reference ​
18–23 0.64 

(0.42–0.98)
0.044

<18 3.33 
(1.67–4.86)

0.027

Husband’s occupation Day labor Reference ​
Farmer 0.85 

(0.42–1.71)
0.662

Employee 2.89 
(1.16–4.20)

0.036

Business 5.15 
(2.70–7.60)

0.019

Husband education Never attended 
school

Reference ​

Primary 0.77 
(0.34–1.72)

0.536

Secondary 0.72 
(0.29–1.77)

0.478

Higher 0.20 
(0.03–1.17)

0.761

Family income ≥170.61 USDa Reference ​
128.00 USD- 
170.61 USDa

1.71 
(0.33–4.10)

0.795

85.30 USD-128.00 
USDa

2.03 
(0.54–7.50)

0.292

<85.30 USDa 1.74 
(0.48–6.23)

0.390

Mother occupation Unemployed Reference 0.035
Employed 1.87 

(1.22–3.60)
Maternal Education Never attended 

school
Reference ​

Primary 0.76 
(0.29–1.96)

0.580

Secondary 0.41 
(0.136–1.26)

0.122

Higher 0.16 
(0.03–0.87)

0.035

Number of previous births Primi Reference ​
One 0.43 

(0.12–1.48)
0.182

Two 0.85 
(0.21–3.45)

0.823

Three or above 0.40 
(0.07–2.23)

0.301

Place of delivery Public hospital Reference <0.001
Private hospital 3.59 

(2.11–4.77)
Distance of heath facility 

(min)
<30 Reference ​
30–59 0.75 

(0.51–1.11)
0.158

≥60 1.45 
(1.03–3.07)

0.034

Antenatal care visit (ANC) 1–2 Reference ​
3–4 1.80 

(0.94–3.43)
0.07

≥4 1.01 
(0.59–1.67)

0.99

(continued on next page)
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age groups. Previous cesarean history (Fig. 3(b)) significantly increased 
the likelihood of another cesarean. Cesarean rates also varied by hospital 
type, with private hospitals (Fig. 3(c)) demonstrating higher rates than 
public hospitals. Pregnancy complications such as amniotic fluid loss 
(Fig. 3(d)) affected cesarean likelihood. Maternal perceptions of cesar
ean safety (Fig. 3(e)) and doctor recommendations (Fig. 3(f)) notably 
elevated the probability of cesarean delivery.

4. Discussion

In this study, we examined cesarean delivery rates and their influ
encing factors using primary data from Jashore district, Bangladesh. We 
found a cesarean delivery prevalence of 70.5 %, markedly surpassing 
Bangladesh’s national rate of 50.7 % in 2023. Both rates are substan
tially above the World Health Organization’s recommended threshold of 
15 % for cesarean deliveries in any country [8,18]. The current finding is 
alarming, as Bangladesh’s cesarean delivery rate was just 2.4 % in 2000 
[33]. Globally, CD rates are highly variable and depend on different 
factors such as socio-economic status, culture, and education. This dis
cussion will explore the implications of these findings, comparing them 
with the existing literature to derive a deep understanding of cesarean 
delivery practices in different settings.

4.1. Sociodemographic factors

The prevalence of CD was significantly higher among rural women 
residents, in contrast to findings from the Bangladesh Demographic and 
Health Survey 2014 [4]. The trends of cesarean sections are increasing 
in the metropolitan areas. Many studies have reported higher-order rates 
of CD in such settings over the last decades, especially in low- and 
middle-income countries of Asia, Africa, and Latin America [8,10,14]. 
However, our findings deviate from this trend; this can be explained by 
the high percentage of rural participants in Jashore, further complicated 
by the socioeconomic status and level of education of the rural women, 
which could partly explain the higher rates of cesarean section rates 
recorded. Moreover, rural women have also developed a kind of 
perception that CS is safer or more convenient, either because health 
providers advise them on this issue or because they do not want to 
experience labor pain [34]. Socioeconomic factors, including a lack of 
comprehensive antenatal care, may further increase complication rates 
in pregnancy and consequently lead to higher risks. These factors, 
coupled with the educational background of rural women, most likely 
explain the higher rates of cesarean deliveries observed [35]. There was 
a significant association between cesarean delivery and maternal age, 
indicating that young women aged 15–20 years had a higher tendency 
for CD compared to older age groups, consistent with prior research 
[36]. However, Ahmmed et al. (2021) found a contrasting trend where 
older women were more likely to undergo CD [19]. The observed trend 
among younger women may be attributed to several factors. Many 
young parents fear the pain associated with labor and thus consider 
cesarean delivery as a safer and more viable option. Secondly, if preg
nant women do not receive optimum support from their partners, then 
anxiety and stress can increase their concerns. Additionally, cultural, 
and social demands and religious beliefs may also influence their deci
sion towards cesarean section [37]. Bangladesh has experienced sig
nificant success in increasing per capita income over the past few 
decades. Our study revealed a higher rate of CD among women whose 
husbands were in business. A previous study also noted a correlation 
between the husband’s occupation and a rising rate of cesarean de
liveries [19]. Mothers from higher-income families tend to enjoy more 
comfort and luxuries and may be more anxious about labor pain with 
vaginal delivery, which could be a factor in their choosing cesarean 
delivery [38]. Husbands in high-demand professions may contribute to 
higher cesarean rates for several reasons. Their busy work schedules can 
limit their availability to support their wives during pregnancy, leading 
to increased anxiety. Additionally, the financial stability associated with 
higher-income occupations might create an environment where cesar
ean delivery is perceived as a more convenient or safer option [39]. Over 
the past two decades, Bangladesh’s private healthcare sector has expe
rienced remarkable growth, incentivizing physicians in private hospitals 
to promote cesarean deliveries, potentially influencing their recom
mendations for mothers to choose this mode of delivery [40]. Similar 
trends were observed in India, where the sharp rise in institutional de
liveries was driven by an increased prevalence of childbirth in private 
healthcare facilities [41]. Many people prefer private hospitals, 
believing they offer superior care and advanced technology, while pa
tients avoid public hospitals for delivery due to mistrust in the quality of 
treatment, lack of specialized staff, and inadequate facilities. This study 
also revealed that women who attended antenatal care (3-4 times) 
during pregnancy were more likely to undergo CD, consistent with 
previous research findings [39]. Abbas et al. (2018) observed that 
women who had a higher number of antenatal care (ANC) visits were 
more likely to undergo cesarean delivery [42]. Better monitoring during 
ANC visits improves health assessments for both mother and baby [43]. 
However, profit motives may influence doctors to opt for cesarean de
liveries, despite safety concerns in high-risk pregnancies. Interestingly, 
our findings indicate that joint families exhibited a lower likelihood of 
undergoing CD compared to those from nuclear families, which aligns 
with findings from the previous study [44]. Lower cesarean section rates 

Table:2 (continued )

Variables  OR (95 % CIc) P- 
Valueb

Type of family Joint Reference 0.003
Nuclear 1.94 

(1.48–3.78)
Previous cesarean delivery No Reference 0.02

Yes 1.73 
(1.19–3.33)

Gender Girl Reference 0.463
Boy 0.86 

(0.58–1.27)
Child weight at birth (g) <2500 Reference 0.004

≥2500 1.88 
(1.39–3.42)

Gestational age <37 weeks Reference 0.005
≥37 week 2.54 

(1.43–3.87)
Water loss during pregnancy No Reference <0.001

Yes 6.79 
(3.11–8.83)

Self-evaluated difficulty in 
getting pregnant

No Reference 0.001
Yes 5.71 

(2.65–7.96)
Convinced by doctor No Reference <0.001

Yes 4.61 
(2.78–6.59)

Premature baby No Reference 0.032
Yes 2.53 

(1.13–6.39)
Death Risk in normal delivery No Reference 0.026

Yes 3.19 
(1.25–8.23)

Believes that CD preserves a 
woman’s beauty

No Reference ​
Yes 0.72 

(0.48–1.08)
0.118

Believes that CD is good for 
baby’s safety

No Reference ​
Yes 1.41 

(1.15–2.23)
0.013

Believes that CD prevents 
pain

No Reference ​
Yes 0.67 

(0.45–1.09)
0.109

Believes that CD is good for 
mother’s safety

No Reference ​
Yes 1.21 

(1.05–3.19)
0.04

a 1 USD~ 117.21 BDT.
b statistically significant at <0.05.
c CI = confidence interval.
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among mothers from joint families may be due to several factors: a 
strong support system that reduces anxiety, knowledgeable family 
members who provide reassurance and promote confidence in natural 
delivery and shared resources that enhance access to prenatal care. 
Additionally, social norms in joint families often prioritize traditional 
birth methods, discouraging unnecessary cesarean deliveries [45]. The 
study found no significant association between maternal or husband’s 
education and cesarean rates, despite evidence that more educated 
women tend to prefer health facility births over home births [46,47]. 
Several factors can explain the lack of significant associations. Education 
levels will not essentially translate to preferences for cesarean deliveries 

since those with higher education, considering vaginal births safer, may 
still go for these methods. Cultural beliefs and social norms are more 
likely to be a stronger predictor of delivery methods than education [48,
49].

4.2. Maternal obstetric factors

Our findings also indicate that individuals with a history of previous 
CD were more likely to undergo another cesarean delivery, consistent 
with the earlier study conducted by Abebe et al., in 2015 [50]. A study 
conducted in Japan also observed that women having a previous 

Fig. 3. Predictive marginal effect of cesarean delivery with different predictors.
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cesarean delivery were more likely to prefer a repeat cesarean [51]. 
Several factors may account for this phenomenon. A cesarean delivery 
leaves scar tissue on the uterus and raises complications that may arise 
in subsequent vaginal deliveries, such as uterine rupture [52]. For this 
reason, women with previous cesarean sections may feel it’s safer to 
continue with cesarean deliveries. Additionally, healthcare providers 
might recommend repeating the procedure based on her delivery his
tory, further influencing her choice.

The present study identified a notable correlation between gesta
tional age and cesarean delivery, with deliveries at or beyond 37 weeks 
showed higher rates of CD. This finding aligns with prior research [37], 
which showed that women delivering post-term are more likely to have 
a cesarean delivery compared to those delivering pre-term. As preg
nancies extend beyond 37 weeks, risks like fetal distress, macrosomia (a 
condition of having a large baby), and maternal health issues start to rise 
[53]. Hence, the health professionals may advise cesarean delivery. At 
the same time, women with post-term pregnancies may experience 
increased anxiety about potential labor complications, leading them to 
prefer cesarean delivery. Additionally, physicians may take a more 
conservative approach, further raising the likelihood of cesarean de
liveries. Additionally, pregnant individuals who experienced water loss 
during pregnancy were more likely to undergo CD. According to a pre
vious study, low amniotic fluid levels during pregnancy are linked to a 
higher likelihood of cesarean delivery and may prompt the need for 
delivery to occur earlier [54]. Those with low amniotic fluid levels often 
face complications that could require a cesarean delivery. Specifically, 
low fluid can cause issues like fetal distress or umbilical cord problems, 
which can harm both the mother and baby [55]. Because of these risks, 
healthcare providers often suggest a cesarean to ensure safer delivery 
and protect the health of both.

When examining the reasons for cesarean delivery (CD), we found 
that many pregnant women opt for cesareans based on personal pref
erence. This agrees with findings from earlier studies showing that 
personal choice plays a major role in decision-making about cesarean 
delivery [51], often influenced by concerns about labor complications 
and perceived safety, alongside psychological factors like anxiety about 
childbirth experiences.

Most of the participants in our study responded that the reasons for 
cesarean delivery were on their doctor’s recommendation, with almost 
one-quarter responding as the main reason. In contrast, Ahmmed et al. 
(2021) found, from their secondary data, that only 4.5 % of individuals 
were convinced by doctors, which is significantly lower compared to our 
results [19]. Doctors may recommend cesarean delivery based on con
cerns about complications, patient preferences, and logistical factors, 
prioritizing the health and safety of both mother and baby. They may 
also consider the financial advantages of cesarean deliveries, which 
often result in higher payment rates compared to vaginal deliveries, and 
perceive them as enhancing maternal safety and reducing pain [56,57]. 
Previous studies have consistently shown that there exists a common 
belief among individuals that cesarean delivery is less painful, safer, and 
healthier compared to vaginal delivery [58]. The belief may stem from 
an inadequate understanding of childbirth options, including the risks 
and benefits of vaginal birth, which can contribute to the perception that 
CD was safer and less painful.

4.3. Policy implication

Many of the additional factors contributing to CD deliveries in 
Bangladesh are unknown. However, the implementation of specific 
effective interventions based on the factors that this study identifies can 
significantly reduce the rates of CS deliveries. The findings of this study 
highlight many aspects contributing to the high CD rate in Jashore 
district, should be guided by specific policy responses. For instance, the 
higher rates of CD found among private hospitals show that regulation 
and monitoring of such facilities should be strengthened to ensure that 
they adhere to the national guidelines on performing CDs. Additionally, 

the findings of increasing cesarean delivery rates among younger 
mothers and women with no history of previous cesarean section de
liveries emphasize the need for an enhancement in antenatal care ser
vices through educating healthcare providers about evidence-based 
practices for vaginal delivery. The public should be aware of the benefits 
of vaginal birth and risks from unnecessary surgical procedures; this 
should be explicitly provided to the subjects, especially in rural areas 
where the rates of CD are comparatively high.

Strengthening legislation and mechanisms for control will be 
necessary, as will empowerment of information and support, to reduce 
unnecessary CDs. This is a necessary action toward the fulfillment of 
SDGs 3 and 5, or reducing maternal mortality and ensuring access to 
quality and efficacious health services. These policy initiatives flow from 
the outputs of this study, which addressed major factors driving high 
cesarean rates in Jashore and will enlighten future intervention strate
gies to improve maternal health outcomes locally and globally.

4.4. Strength and limitations

This research has several strengths, particularly its sound method
ology: considerable sample size and thorough statistical analysis. The 
precision is enhanced by using primary data collected through face-to- 
face interviews and makes for an in-depth study of the participants’ 
perspectives. Focusing on a specified geographic region and maternal 
influences, this study provides valuable information about cesarean 
delivery trends in the Jashore district. However, the study is subject to 
several inherent limitations. Recall bias may affect the accuracy of self- 
reported data, as participants might not accurately remember past 
events or experiences. In addition, selection bias could occur if certain 
population groups are poorly represented in the sample, which might 
affect the results of the study. The cross-sectional design limits the 
ability to infer causation, a point that should be considered an important 
limitation in interpreting the relationship between variables. Apart from 
this, the results may not be widely applicable to other parts of 
Bangladesh because of the special focus that was laid on Jashore district. 
These thus constitute limitations in ways of showing that one should 
exercise caution while interpreting findings and directions for future 
research to fill these knowledge gaps.

5. Conclusion

Our study observed a high rate of cesarean deliveries in Jashore 
district, driven by factors such as rural residence, maternal age, hus
band’s occupation, antenatal care attendance, gestational age, place of 
delivery, and history of previous cesarean delivery. Decision-making 
processes were influenced by healthcare providers, personal prefer
ences, and doctor recommendations, with many perceiving cesarean 
delivery as enhancing maternal safety and pain relief. Achieving sus
tainable development goal 3 requires targeted efforts to enhance 
maternal healthcare access, promote evidence-based decision-making, 
and address socioeconomic barriers nationally and internationally. A 
holistic approach to policy-making could significantly improve health 
outcomes for both mothers and newborns.
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