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Abstract

Background: Caesarean section (c-section) rates have been increasing dramatically in the past decades around the
world. This increase has been attributed to multiple factors such as maternal, socio-demographic and institutional fac-
tors. Therefore, this study examines the impact of maternal, socio-demographic and relevant characteristics on caesar-
ean delivery in the northern region of Bangladesh.

Methods: This study is based on a total of 1142 delivery cases from four private hospitals and four public hospitals
during the period of January to March 2010. The study was carried out using a cross-sectional design where data were
collected by simple random sampling. In order to data analysis, first, an initial bivariate analysis was performed by the
chi-square and Fisher exact test. Secondly, the risk factors which are associated with c-section identify by logistic re-
gression model. Finally, a stepwise regression analysis was catried out to isolate the most influential risk factors.
Results: Among the 17 risk factors, nine were found significantly associated with type of delivery. Eight of the risk
factors i.e. previous c-section, pregnancy-induced swollen of leg, prolonged labour, maternal education status, matet-
nal age more than 25 years, low birth order, length of baby more than 45cm and irregular intake of a balanced diet
remained independently significant for caesarean delivery. The value of P<0.05 was considered statistically significant.
Maternal complications were found to be more significant in public hospitals than in private ones and conversely for
the demographic characteristics.

Conclusion: The findings of this study suggested that the above factors may influence the health-seeking behaviour
of women in the northern region of Bangladesh.
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Introduction

Caesarean delivery, also known as caesarean sec-
tion (c-section), is a form of childbirth in which a
surgical incision is made through a mother's abdo-
men and uterus to deliver the baby (1). It is one of
the most common surgical procedures among
women. The number of caesarean delivery has
been growing in many developed and developing
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countries (2-4) and this increase has not been clin-
ically justified. Over the last few years, the rates of
c-section have risen substantially in many coun-
tries such as Brazil (30%) (5), Chile (40%) (6),
USA (24.4%) (7) and Malaysia (15.7%) (8). The
caesarean section rate is increasing day by day and
is surprisingly high in most countries, including in
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low income countries like Bangladesh. In the late
70’s, the average caesarean section rate was 2.5%,
ranging from 0.6 to 4.6% among middle and up-
per class population in Bangladesh and currently,
12.2% of births are delivered by c-section (9). Ac-
cording to WHO, there is no justification for any
region to have a caesarean rate higher than 10-
15%. This signifies a serious cause for concern in
most of the countries in the world and due to sev-
eral investigations into the reasons for the rising
rates in caesarean delivery, now it is an identified
as emerging "global epidemic" (10, 11).

The increase in caesarean deliveries has been at-
tributed to multiple factors ranging from maternal,
socio-demographic and institutional factors. Cae-
sarean delivery rates are known to vary widely
among different population groups, with known
risk factors including maternal age (12-14), order
of birth (15), baby weight (16), place of residence
(17), socioeconomic status (18), high levels of ma-
ternal education (14, 19, 20), previous c-section
(21-23), obstetric complications (24), maternal re-
quest (refers to a primary caesarean delivery per-
formed because the mother requests this method
of delivery in the absence of conventional medical
or obstetrical indications) (25-27), high income
level (14, 20, 28) and physicians' choices especially
within private hospitals (29). A large number of
studies have stressed that as the age of a mother
increases, so does the likelihood of caesarean birth
(30, 31). Age at marriage is also a significant cause
of caesarean birth rates in the developing coun-
tries (32). The increase in caesarean delivery rates
has also raised questions in Bangladesh like in

most other countries. Though increased caesarean
rates have been questioned and emphasized, for
the lack of reliable administrative records on dif-
ferent characteristics at the national level, no early
studies were carried out to examine the possible
risk factors associated with the evaluated rates of
caesarean birth whether among private or public
hospitals in the northern region of Bangladesh.
This study presents the most recent estimate of c-
section delivery in northern region of Bang-ladesh
and examines the association of reported complica-
tions around delivery as well as socio-demographic
and relevant characteristics of women with c-
section using data from sample survey.

Materials and Methods

Conceptual framework

Based on existing literature regarding caesarean de-
livery found that caesarean birth rates (CBR) is sim-
ultaneously influenced by numerous factors such as
maternal, socio-demographic and other relevant fac-
tors. It is also found that these factors are interre-
lated to each other. It can be presented in an orderly
manner by a conceptual framework where the rela-
tionships may be represented with some arrowheads.
One sided arrow and indiwates the direct
and indirect effect of the destination factor respec-
tively. Two sided arrow ( yedemotes that both
factors are interrelated. Thus, the conceptual frame-
work of the relationship may be represented as in
Fig. 1. It shows that the relationship among the fac-
tors with CBR is too complex and needs to be ad-
dressed propetly and carefully.

‘ Maternal factors L

Socio-demographic

!

CBR

Other relevant
factors

factors

Fig. 1: A conceptual framework of interrelationships among maternal, socio-demographic and other relevant factors
with CBR
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Study area

In Bangladesh, both public and private hospitals
have facilities for caesarean and non-caesarean
delivery. To identify the risk factors that influence
the choice of route of delivery in public and pri-
vate hospitals, this study were carried out in the
Northern region of Bangladesh.

Study population
Pregnant women admitted for delivery in the se-
lected public and private hospitals.

Variables and their measurements

Dependent variable: The type of delivery was the
dependent variable and it was taken to be dichoto-
mous in nature (coded by the values 1 if the re-
spondents undergo caesarean deliveries and 0 oth-
erwise).

Independent Variables: The maternal variables
included prolonged labour (more than 12 hours),
fetal distress, previous c-section, pregnancy in-
duced senseless, pregnancy induced swollen of leg
(it is the condition of pregnant women that causes
fluid retention and the inability of muscles to ab-
sorb liquid), breathing difficulty, child aborted
around delivery, multiple births; head circumfer-
ence, length and weight of babies.

For the analysis of data, the category relating to
prolonged labour, fetal distress, previous c-section,
pregnancy induced senseless and swollen of leg,
breathing difficulty, child aborted around delivery
and multiple births were assessed as yes or no.
The head circumference of newborns was classi-
fied into two categories: <32 cm and more than
32 cm. The length and weight of baby were cate-
gorised into: <45 c¢cm or more than 45 cm and
<2.5 kg or more than 2.5 kg respectively.

The socio-demographic variables included mater-
nal age at birth, age at marriage, parity (order of
birth), and maternal educational level. Maternal
age was categorized into four broad groups
(years): <20, 20-24, 25-29 and more than 30. The
age at marriage was classified into three categories:
<18 years, 18-22 years and 23 years and above.
The parity was divided into three groups: 1, 2, and
= 3. Education status is the highest level of
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schooling attained, measured as primary and be-
low, secondary and higher.

Place of residence and duration of taking balance
diet (it refers to milk, fish, egg, fruit and vegeta-
bles that contains adequate amounts of all the
necessary nutrients required for healthy growth
and activity and those diets were taken a woman
in pregnancy period) were also considered as the
other related variables in the study. Additionally,
place of residence was classified as rural verses
urban and duration of taking balance diet was
measured as a categorical variable: often, once a
week and rarely.

Data collection

This study is based on a proportion of P = 0.5
with an acceptable precision of E = 0.029 and
significance level of « = 0.05 and Z = 1.96, using
the sample determinant formula n=p(1-P) x @)

(33). The study sample comprised of 1142 women
who had delivery either through caesarean or non-
caesarean from four private and four public hospi-
tals. Most of the questions were close-ended and
the answers chosen by the respondents were indi-
cated by tick mark. The inclusion criteria were
pregnant women who were admitted in maternity
wards of private and public hospitals for their de-
liveries. The study followed a cross-sectional de-
sign where data were collected by direct interviews.
The participants were selected by simple random
sampling and proportion to the estimated load of
deliveries, which accounted for 60% of all deliver-
ies during the period of January to March 2010.
This percentage is considered more than enough
to represent the minimum data sampling. All in-
terviews were conducted within 24 to 48 hours
post-delivery. Among the 1142 delivery cases, 652
were caesarean and the remaining 490 were non-
caesarean.

Statistical analysis

An initial bivariate analysis was performed to
identify significant associations between types of
delivery (caesarean vs. non-caesarean) and a series
of independent variables. Dichotomous variables
were analyzed by the y” test or Fisher's exact test,
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where appropriate. To isolate some risk factors
which are associated with the C-section, we per-
formed the multivariable logistic regression analy-
sis. In brief, to determine the risk factors, let Y,
denote a binary variable that equals 1 with proba-
bility P if the respondents undergo caesarean de-
liveries and O with probability 1-P otherwise. For a
logistic regression,

P(Y :1le1 Xgs K1)
PO =1X, Xev X )

Log,

The Cox-Snell and Nagelkerke test were also used
to assess the overall goodness of fit of the logistic.
Finally, a best regression model was estimated
separately for overall, public and private hospital
by stepwise forward selection. The data were ana-
lysed using the Statistical Packages for Social Sci-

ences (SPSS) software for Windows (version 17.0).

Results

The sample comprised of 1142 mothers with the
aggregate caesarean and non-caesarean rates
among the participants were 57.1% and 42.9%
respectively. The c-section (CS) rate in public
hospitals was 30.28% (n=199), while the CS rate
in private hospitals was 93.47% (n=453). Table 1
present the proportion of women reporting cae-
sarean and non-caesarean delivery by patient char-
acteristics and their significance level. Table 1 also
shows that out of 17 variables examined, nine
were statistically significant while the remaining
eight were statistically not associated with the type
of delivery. The significant proportion rate were
highest among women having previous c-section
(P<0.001), pregnancy-induced swollen of leg
(P=0.006) and length of baby > 45 cm (P=0.029).
The rate was highest among women with higher
educational level followed by higher maternal ages
(30 years and above) as compared to lower age
groups (less than 20 years). In addition, both (ma-
ternal age and education) were found to be statis-
tically significant (P<0.001). The same pattern was
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Where, X is the set of (j=1, 2,..,17) independent
variables, « is the constant of the equation and
is the coefficient of the independent variables.

Thus, the estimation form of the logistic transfor-
mation can be represented as:

Pr¢Y, =1 =
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also observed in age at marriage. C-section deliv-
eries were found to be less frequent in rural areas
as compared to urban areas and place of residence
was significantly associated with type of delivery
(P<0.001). Duration of taking balance diet was
found to be a significant predictor on the type of
delivery (P<0.001) and the highest caesarean rate
was also observed for those who rarely take a bal-
anced diet.

The adjusted ORs (with 95% confidence intervals)
of the logistic regression model of c-section deliv-
ery are presented in Table 2. As shown in Table 2,
the adjusted OR for a CS in overall delivery cases
increases significantly with having previous c-sec-
tion, pregnancy-induced swollen leg, prolonged
labour, higher educational level, mother age > 25
years, lower order of birth, length of baby > 45
cm, and irregular intake of balanced diet. To ex-
amine the caesarean delivery with associated risk
factors by type of health facilities, separate models
were constructed for deliveries in private and pub-
lic hospitals (Table 3). It was found that women
who have related complications around delivery
(previous c-section, pregnancy-induced swollen of
leg, prolonged labour) and delivered in public
hospitals tend to have higher risk of c-section
than those who delivered in private hospitals. Fur-
thermore, those who have pregnancy-induced
swollen of leg had the greatest impact on the like-
lihood of caesarean delivery in public hospital,
compared to those who were not.
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Table 1: Percentage distribution of maternal, socio-demographic and other characteristics by type of delivery and their signifi-
cance level in northern region of Bangladesh

Selected variables Delivery type P-Value

Caesarean delivery Non-Caesarean delivery

n % n Yo
Fetal Distress
No 588 57.2 440 42.8 0.829
Yes 64 56.1 50 439
Previous C-Section
No 561 53.6 485 46.4 <0.001
Yes 91 94.8 5 05.2
Pregnancy Induced Senseless
No 644 57.0 485 53.0 0.745
Yes 8 61.5 5 38.5
Multiple Birth
No 643 57.1 483 429 0.945
Yes 9 56.3 7 43.8
Pregnancy-Induced Swollen Leg
No 365 53.8 314 46.2 0.006
Yes 287 62.0 176 38.0
Pregnancy-Induced Breathing Diffi-
culty 612 57.1 460 429 0.993
No 40 57.1 30 42.9
Yes
Prolonged labour
No 541 70.0 232 30.0 <0.001
Yes 111 30.1 258 69.9
Mothet's Education
Primary and below 147 44.8 181 55.2 <0.001
Secondaty 310 55.4 250 44.6
Higher 195 76.8 59 23.2
Mother's Age: years
<20 185 44.5 231 55.5
20-24 160 55.2 130 44.8 <0.001
25-29 198 69.0 89 31.0
30+ 109 732 40 26.8
Age at Marriage: years
<18 344 50.3 340 49.7 <0.001
18-22 188 61.2 119 38.8
23+ 120 79.5 31 20.5
Otrder of Birth
1 369 54.7 306 45.3 0.062
2 199 62.6 119 37.4
3+ 84 56.4 65 43.6
Length of Baby: cm
<45 457 55.1 372 44.9 0.029
45+ 195 62.3 118 37.7
Weight of Baby: kg
<25 214 57.4 159 42.6 0.894
2.5+ 438 57.0 331 43.0
Head Circumferences: cm
<32 486 56.0 382 44.0 0.180
32+ 166 60.6 108 39.4
Residence
Rural 244 67.6 117 324 <0.001
Urban 408 52.2 373 47.8
Ever had a Child Aborted
No 631 572 473 42.8 0.817
Yes 21 55.3 17 44.7
Duration of Taking Balanced Diet
Often 363 51.2 346 48.8 <0.001
Once a week 74 49.3 76 50.7
Rarely 215 76.0 68 24.0
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Table 2: Logistic regression of the effects of selected characteristics on c-section: Overall cases

Selected variables Odds ratio [Exp (B) ] 95% CI
Fetal Distress

(No) 1.000

Yes 1.087 0.671-1.761
Previous C-Section

(No) 1.000

Yes 20.184" 10.464-25.582
Pregnancy Induced Senseless

(No) 1.000

Yes 23.408 15.105-27.577
Multiple Birth

(No) 1.000

Yes 1.120 0.350-3.585
Pregnancy-Induced Swollen Leg

(No) 1.000

Yes 1.334" 0.994-1.790
Pregnancy-Induced Breathing Difficulty

(No) 1.000

Yes 1.061 0.552-2.039
Prolonged labour

(No) 1.000

Yes 0.172* 0.127-0.235
Mothet's Education

(Primary and below) 1.000

Secondaty 2,199 1.551-3.118
Higher 2.687 1.588-4.549
Mothet's Age: years

(<20) 1.000

20-24 1.397 0.926-2.107
25-29 2.740" 1.588-4.729
30+ 5.078" 2.319-11.123
Age at Marriage: years

(<18) 1.000

18-22 0.931 0.641-1.352
23+ 1.062 0.549-2.054
Order of Birth

) 1.000

2 0.744 0.493-1.125
3+ 0.339 0.175-0.644
Length of Baby: cm

(<45) 1.000

45+ 1.456* 1.048-2.023
Weight of Baby: kg

(<2.5) 1.000

2.5+ 0.743 0.541-1.022
Head Circumferences: cm

(<32) 1.000

32+ 1.084 0.762-1.542
Residence

(Rural) 1.000

Urban 0.854 0.612-1.910
Ever had a Child Aborted

(No) 1.000

Yes 0.578 0.251-1.332
Duration of Taking Balance Diet

(Often) 1.000

Once a week 1.457 0.953-2.229
Rarely 1.870™ 1.244-2.818
Intercept -0.254

-2 log likelihood 2997.819

Cox &Snell R? 0.542

Nagelkerke R2 0.573

“P<0.01; ""P<0.05, significant risk factors in the model; CI= Confidence interval; Parentheses indicate the reference categories
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Table 3: Logistic regression of the effects of selected characteristics on c-section: Private & Public hospitals

Selected variables Private hospital Public hospital
Odds ratio [Exp (B) ] 95% CI Odds ratio [Exp (8) | 95% CI

Fetal Distress

(No) 1.000 1.000
Yes 1.325 1.041-2.511 1.573 0.823-2.112
Previous C-Section

(No) 1.000 1.000
Yes 6.721 3.483-12.051 8.988" 5.213-10.510
Pregnancy Induced Senseless

(No) 1.000 1.000
Yes 9.543 5.780-15.352 10.985 7.813-16.102
Multiple Birth

(No) 1.000 1.000
Yes 1.321 0.892-2.912 1.599 0.797-2.741
Pregnancy-Induced Swollen Leg

(No) 1.000 1.000
Yes 1.882 0.783-2.721 1.903" 0.489-2.879
Pregnancy-Induced Breathing
Difficulty

(No) 1.000 1.000
Yes 1.254 0.983-2.034 1.522 0.787-2.019
Prolonged labour

(No) 1.000 1.000
Yes 0.026 0.005-0.080 0.201~ 0.114-0.282
Mothet's Education

(Primary and below) 1.000 1.000
Secondaty 0.499 0.131-1.487 1.657* 1.141-2.853
Higher 0.716 0.384-1.933 1.816 0.930-4.384
Mothet's Age: years

(<20) 1.000 1.000
20-24 1.019 0.225-2.577 1.974 1.154-3.423
25-29 1.949 0.384-3.589 2.795* 1.232-5.360
30+ 4.693 0.545-11.015 2.967 0.943-7.325
Age at Marriage: years

(<18) 1.000 1.000

18-22 1.001 0.228-3.571 0.893 0.487-1.358
23+ 1.053 0.231-5.899 0.883 0.349-2.236
Otrder of Birth

) 1.000 1.000
2 0.524* 0.165-1.832 0.713 0.465-1.345
3+ 0.132 0.028-1.845 0.294 0.190-1.013
Length of Baby's: cm

(<45) 1.000 1.000
45+ 0.104* 0.029-0.384 1.498* 0.956-2.479
Weight of Baby's: kg

(<2.5) 1.000 1.000
2.5+ 2.268 0.581-6.329 0.758 0.467-1.127
Head Circumferences: cm

(<32 1.000 1.000
32+ 0.567 0.198-1.459 0.804 0.478-1.279
Residence

(Rural) 1.000 1.000
Urban 4.606* 1.277-12.100 0.821 0.489-1.237
Ever had a Child Aborted

(No) 1.000 1.000
Yes 0.345 0.027-1.832 0.485 0.163-1.665
Duration of Taking Balance Diet

(Often) 1.000 1.000
Once a week 2.451 0.658-9.635 1.442* 0.820-2.596
Rarely 8.231 1.181-14.329 1.736 0.982-2.830
Intercept 4.382 -1.194
-2 log likelihood 1123.014 1665.899
Cox &Snell R? 0.510 0.522
Nagelkerke R2 0.539 0.553

*P<0.01; *P<0.05, significant risk factors in the model; CI= Confidence interval; Parenthesesindicate the reference Categories
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In public hospitals, the highest odds ratios for
caesarean delivery were seen in women aged 30
years and above as compared to those aged 25
years and below. Similarly, first and second born
babies had higher odds of being delivered by c-
section as compared to third or above for deliver-
ies occurring in private hospitals. For the length of
baby, where compared between the two facilities,
the study found that this determinant factor was
also less important in public hospitals as com-
pared to private hospitals. By the place of delivery,
it was a significant determinant of c-section for
women delivering in private hospitals, with the
strongest risk shown for women residing in urban
areas. Finally, a c-section was 1.73 times more
likely to occur in public hospitals to women who
rarely take a balanced diet.

To identify the most influential risk factors for
caesarean delivery, we carried out a stepwise re-
gression analysis on the variables in Table 3. In

the overall and different health facilities, the most
influential significant variables are listed in Table 4
and 5 respectively. By the stepwise selection in
overall cases, the analysis reveals that seven re-
mained significant independent risk factors to pre-
dict which patients were at highest risk for caesar-
ean delivery. These variables were long time la-
bour, previous c-section, mothet's education,
mother's age, order of birth, duration of taking a
balanced diet and length of baby (Table 4). From
Table 5, the study also found that long labour
time, length of baby more than 45cm, urban resi-
dence and lower birth order were the most signifi-
cant determinants of caesarean section in private
hospitals, while for public hospitals long time la-
bour, previous c-section, pregnancy-induced swol-
len of leg and higher maternal educational level
were the most important risk factors for determi-
nants of caesarean delivery in the Northern Re-
gion of Bangladesh.

Table 4: Stepwise regression of the effects of selected characteristics on c-section: Overall cases

Most influential variables among selected variables

Prolonged labour
(No)

Yes

Previous C-Section
(No)

Yes

Mother's Education
(Primary and below)
Secondary

Higher

Mother's Age: years
(<20)

20-24

25-29

30+

Order of Birth

Q)
2

3+

Duration of Taking Balance Diet
(Often)

Once a week

Rarely

Length of Baby's: cm

(<45)

45+

Constant

Odds ratio [Exp (8) | 95% CI
1.000
0.174" 0.125-0.238
1.000
20.537" 10.235-24.923
1.000
2.047* 1.492-3.012
2.502° 1.489-4.312
1.000
1.358 0.826-1.826
2.856" 1.428-4.123
5.766" 2.121-12.411
1.000
0.703" 0.481-1.005
0.316° 0.123-0.586
1.000
1,501 1.101-2.521
1.874" 1.321-2.856
1.000
1.467 1.112-2.243
0.664™ 0.235-1.578

“P<0.01; ""P<0.05, significant risk factors in the model; CI= Confidence interval; parentheses indicate the reference categories
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Table 5: Stepwise regression of the effects of selected characteristics on c-section: Private & Public hospitals

Most influential varia-
bles among selected

Private hospital

variables
Odds ratio 95% CI
[Exp @) ]
Prolonged labour
(No) 1.000
Yes 0.029* 0.004-0.085
Length of Baby: cm
(<45) 1.000
45+ 0.174" 0.031-0.410
Residence
(Rural) 1.000
Utrban 4.070" 1.310-10.112
Order of Birth
) 1.000
2 0.897" 0.231-1.210
3+ 0.233" 0.128-1.541
Constant 8.643* 2.545-16.821

Most influential varia- Public hospital
bles among selected
variables
Odds ratio 95% CI
[Exp @) ]
Prolonged labour
(No) 1.000
Yes 0.218" 0.115-0.271
Previous C-Section
(No) 1.000
Yes 7.747 4.123-9.362
Pregnancy-Induced
Swollen Leg
(No) 1.000
Yes 1.845" 0.381-2.148
Mothet's Education
(Primary and below) 1.000
Secondary 1.433* 1.102-2.731
Higher 2.599" 1.823-5.934
Constant 0.366" 0.128-1.678

“P<0.01; *P<0.05, significant risk factors in the model; CI= Confidence interval; Parentheses indicate the reference categories

Discussion

The study examined the maternal, socio-demo-
graphic and other relevant determinants of c-sec-
tion in the northern region of Bangladesh. The c-
section rates in the different health facilities had
been of great concern. The analysis of the c-sec-
tion deliveries for the private and public hospitals
substantiates this concern. The rate for private
hospitals was higher, where 453 out of 485 births
were caesarean deliveries. Past studies in different
countries found that the rate of caesarean delivery
in private hospitals is also higher than public hos-
pitals (3, 34, 35). It seems that the private practice
of the doctors and the financial motive of the pri-
vate hospitals may be playing some important role
in determining the caesarean rates. This statement
is bearing the weight of previous studies (29, 306).
The result from the logistic regression analysis
showed that previous c-section, pregnancy-in-
duced swollen of leg, prolonged labour, maternal
educational level, maternal age of more than 25
years, low birth order, length of baby more than
45cm and irregular intake of a balanced diet were
important determinants of c-section. Furthermore,
the association of these determinants with c-sec-
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tion varied by the different health facilities. By the
stepwise selection in logistic regression analysis,
we confirmed that demographic characteristics
such as length of baby, place of residence and
order of birth were more important in private fa-
cilities whereas maternal complication such as
prolonged labour, previous c-section, pregnancy-
induced swollen of leg were more significant de-
terminants in public facilities. Therefore, as shown
in this findings, we have expected the rate of c-
section will be higher in public patients than pri-
vate patients but the following result showed the
inverse; the rate of caesarean delivery are 93.40%
and 30.29% in private and public hospital respec-
tively.

As previously mentioned, educational level, maternal
age and parity were found the significant non-clinical
factors as the best efficient models in the logistic
model. Our results also confirmed by other studies
(34, 37). The findings of the present study may indi-
cate that educated women tend to delay childbearing,
thus increasing their likelihood of having c-section.
In the previous study, it was found that mother’s
education is a proxy of socio-economic variable and
it is associated with c-section (38). In 2001, Ecker et
al., cited changes in the childbearing population as a
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significant cause of the increase of caesarean birth
rates. It is also established that age of mother is
closely related to c-section (31). Nassar & Sullivan
(39) suggested that age and parity (order of birth)
alone account for most demographic changes be-
cause there is a high primary caesarean rate for first
birth to women 30 years age and older. Mothers
with low birth order, who undergo c-section, ex-
plained that the choice was made mainly because of
their greater risk of pregnancy and delivery-related
complications (40, 41). Therefore, it has been imply
that delivery by caesarean birth is a complicated
health issue in a country level and also a global per-
spective. In addition, place of residence is one of the
most important factors in determining whether to
perform a c-section in private or public hospitals,
which is consistent with the findings of other studies
(17, 42). Padmadas et al. (38) and Misra & Rama-
nathan (41) have also found that there is a strong

association between c-section and place of residence.

It seems that women residing in urban areas of the
northern region were more likely to undergo c-
section in private hospitals. This also indicates the
importance of social status in determining the type
of delivery. Furthermore, numerous socio-economic
and cultural factors influence the decision on pattern
of feeding and balance diet that may be influenced
to delivery system. As a point of view, duration of
taking balance diet considered as an independent
variable and the study found that irregular intake of
a balanced diet is a significant determinant for cae-
sarean delivery.

Conclusion

The above discussion leads to the conclusion that
delivery by c-section is a complicated health issue.
Efforts to reduce c-section birth in developing
countries like the northern region of Bangladesh
will require a comprehensive approach to address
patients’ variables, care giver practices and hospi-
tal policies. In order to addressing the reduction
of caesarean rate in the northern region, these sig-
nificant factors: previous c-section, pregnancy-
induced swollen of leg, prolonged labour, mater-
nal educational level, mother's age of more than
25 years, low birth order, length of baby more
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than 45cm and irregular intake of a balanced diet
can be considered to predictors for c-section. Fi-
nally, from the statistical point of view, this study
also suggests that these factors may influence the
health-seeking behaviour of women. Thus, the
following steps may be recommended in view of
the observed findings:

1. In the study found that the rate of caesarean de-
livery is lower in public hospitals than private
hospitals. Therefore, medical audit, quality assess-
ment and supportive supervision should be con-
sidered in order to improve the quality of care in
private hospitals. This is likely to minimize C-
section rate.

ii. The result also shows that mothers of less than 19
years and more than 25 years of age are at higher
pregnancy risks for c-section. Thus, age group of 20
to 24 are safer for normal delivery. However, future
research should review maternal age when examin-
ing predictors of caesarean birth.

iii. Encouraging pregnant women to take a balanced
and nutritional diet may be beneficial.

iv. Health awareness and educational programs
should be given to focus on educating women, on
appropriate delivery types when their health and
specific status will be known.

v. Provide complete and reliable information to the
mothers so that they do not opt for caesarean sec-
tion in a state of panic or ignorance.

vi. Moreover, Government should be given more
attention to monitor hospital data and correspond-
ing strategies.
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