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ABSTRACT

ARTICLE HISTORY

Purpose: The aim of this study was to analyse the factors associated with caesarean section (CS)
at the Department of Obstetrics and Gynaecology, University of Szeged, Hungary.
Study design: Data collection was based on self-administered questionnaire and medical records
related to the deliveries in the year of 2014. Maternal age, education level, marital status, pregestational body mass index (BMI), infertility treatment, previous CS, gestational diabetes mellitus
(GDM), pre-pregnancy hypertension and pregnancy-induced hypertension (HT/PIH) were examined. The participation rate was 67.3%, multiple pregnancies and questionnaires with missing
data were excluded (n ¼ 1493). Univariate and multivariate comparisons were performed.
Results: There were 1125 (45.4%) CSs out of 2479 deliveries. CS rate: 40.0%. Underweight 109
(7.1%), normal 921 (60.2%), overweight 320 (20.9%) obese 181 (11.8%). HT/PIH: 7.6% (n ¼ 117),
GDM: 10.1% (n ¼ 155). The odds of CS were significantly higher among obese mothers (OR: 1.81)
compared with the normal weight group. Increasing maternal age (OR: 0.97) and being underweight (OR: 0.59) significantly decreased, previous CS (OR: 12.19), infertility treatment (OR: 1.91)
and HT/PIH (OR: 1.87) significantly increased the probability of CS.
Conclusions: Pre-gestational obesity, infertility treatment, previous CS and HT/PIH had significant
effect on the mode of delivery.
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Introduction
Irrespective of the WHO statement (2015) [1] on the
recommended rate for caesarean sections (CSs) –
which must not exceed 10% of all deliveries –, the percentage of the procedure has been rapidly increasing
in the past three decades in developed countries [2,3].
While the method is mainly overused in the middle
and high-income countries, lower rates of CS can be
observed in developing regions. In the latter, poorly
equipped medical institutions, and a high risk of intraand postoperative complications are the causes of the
low rate.
In Hungary, the CS rate was in the recommended
range from 1994 to 1997, but today, similar to other
developed countries, a rapid increase has occurred. In
2014, the CS rate was 37.0% throughout the country
[4], while at the Department of Obstetrics and
Gynaecology, University of Szeged, the percentage of
CS stood at 45.4%. This number was significantly
higher than the Hungarian average, thus a deeper
investigation of the factors influencing CS was deemed
necessary at the Department.
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The risk factors of CS were studied previously from
different aspects. Several authors found connection
between increasing body mass index (BMI) and CS
rates [5–19], and stated that high BMI is one of the
major risk factors for operative delivery. Based on a
meta-analysis of 33 studies, the odds ratio of CS was
increased by 1.53 in the overweight, 2.26 in the obese
and 3.38 in the morbidly obese groups [5]. After a previous CS, the chance of vaginal delivery (VD) was significantly decreased in obesity; in spite of this, surgical
site infectious complications increased [20]. Denison
et al. stated that high first trimester BMI and greater
increase in BMI during pregnancy were associated
with longer gestation and an increased risk of postterm pregnancy, based on a population of 186,087 in
Sweden [6].
Today, the Hungarian population has become heavily overweight and obese in every age group. Among
adolescents, 29% of boys and 18% of girls were overweight. In the adult population (20 years), the rate
of overweight and obese people was 62%, and within
this, the obese represented 27.6%. Based on the latest
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estimates in the countries of the European Union (EU),
overweight and obesity affect 30–70% and 10–30% of
the adults, respectively. Hungary is the eighth in line
of prevalence of obesity in the EU region [WHO
Country profile, 2008].
Deliveries of in vitro fertilisation and embryo transfer (IVF-ET) pregnancies have an increased rate of CS
[21]. Beside high BMI, previous CS also increases the
rate of operative deliveries in consecutive pregnancies
[17,22].
Considering the increasing trend of CS, and the
high rate at our Department, the aim of this study was
to analyse the factors associated with CS at the
Department of Obstetrics and Gynaecology, University
of Szeged, Hungary.

Material and methods
A cross-sectional study was conducted among women
having their newborns in 2014 at the Department of
Obstetrics and Gynaecology, University of Szeged. The
study design was developed in cooperation with the
Department of Public Health. Data collection was
based on a self-administered questionnaire and the
health documentation of mothers and newborns.
Participation was offered to each woman who could
voluntarily decide to participate. The number of deliveries was 2479 in the study period. Altogether 1669
women filled in the questionnaire one or two days
after the delivery; the participation rate was 67.3%.
The questionnaires related to multiple pregnancies (54
women) were excluded from the analyses, and we
omitted 67 respondents from the study because of
missing data on key sociodemographic characteristics
(e.g., age), leaving a total sample of 1548. Additional
17 respondents were excluded because of their incomplete medical records; the remaining size of the sample is 1531 persons from the point of the mode of
delivery. In case of cross-tables the percentages based
on the actual number of respondents. Finally, due to
additional missing answers only 1493 cases were
involved in the multivariable analyses.
The self-administered questionnaire comprised
mothers’ sociodemographic characteristics (age, education level, marital status), lifestyle (smoking, alcohol
consumption, physical activity), dietary factors and
pregnancy-related variables of women (previous pregnancies, abortions, etc.) before and during their pregnancy. Maternal age at delivery was categorised as
24, 25–29, 30–34 and 35 years. Education was categorised into three levels, such as low (primary school,
trade school), medium (secondary school) and high
(college, university). Marital status was divided into
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two subgroups: single or married; the latter included
common-law marriages, too.
The mothers’ obstetrical data – gestational age, pregestational BMI, infertility treatment, previous CS, HT/
PIH and GDM – were taken from the medical records.
BMI was calculated and classified according to the
WHO classification underweight (<18.50 kg/m2), normal
range
(18.50–24.99 kg/m2),
overweight
2
(25.00–29.99 kg/m ) and obesity (>30.00 kg/m2) [20].
Patients were checked if there was any kind of infertility treatment, such as ovulation induction/artificial
insemination and/or in vitro fertilisation and embryo
transfer (IVF-ET). The number of previous CS(s) was
reported by the mothers. Chronic diseases – hypertension and diabetes mellitus – diagnosed in the framework of pregnancy care were also registered.
Hypertension was verified if systolic blood pressure
140 Hgmm and/or diastolic blood pressure 90
Hgmm at 20 weeks of gestation. These blood pressure results should be verified on at least two occasions at least 6 h apart (Hungarian Ministry of Human
Resources, 2002). During the recruitment, we did not
differentiate between pre-pregnancy hypertension (HT)
and pregnancy induced hypertension (PIH). GDM was
diagnosed by the WHO verified 75 g oral glucose tolerance test (OGTT). Cut off points are 7.0 mmol/l, for
fasting plasma glucose level, and/or 7.8 mmol/l, at 2-h
plasma glucose level. Tests were performed between
the 24–28th weeks of gestation (in case of high risk
for GDM, previously same OGTT was performed
between the 16–18th weeks of gestation, according to
the recommendations of the Hungarian Diabetes
Society and the Board College of Obstetrics and
Gynaecology, 2016). Other parameters that are not
involved into the present analysis such as abnormal
placentation, contraction disorders, use of epidural
analgesia etc. were also collected from the medical
records.
Simple descriptive statistics were used to describe
the overall characteristics of the sample. Univariate
comparisons were performed by v2-tests. Multivariate
comparisons were assessed by logistic regression analysis. Forward stepwise logistic regression analysis was
used to assess the independent contribution of demographic, health-related and obstetrical factors of actual
CS. The independent factors we studied were mothers’
age, education level, marital status, pre-gestational
BMI, gestational age, infertility treatment, number of
previous CS(s), HT/PIH and GDM. Maternal age, number of previous CS(s) and weeks of gestation were
continuous variables in the model. The determinations
of the logistic regression models were based on the
Hosmer–Lemeshow goodness-of-fit tests for each
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dependent variable [23]. Statistical significance was
defined at p < 0.05. Odds ratios (ORs) and 95% confidence intervals (CIs) were calculated for each variable.
Data analyses were performed with the IBM SPSS version 23 (Armonk, NY).
The study protocol was approved by the Regional
and Institutional Human Medical Biological Research
Ethics Committee of the University of Szeged (No:
201/2013). Informed written consent was obtained
from each participant of the study. The staff distributing the questionnaire emphasised that participation in
the survey was entirely voluntary. It was explained
that participants could withdraw at any time, particularly if they were illiterate or simply did not want to
participate, and that such a decision would have no
consequences on their clinical management.

Results
In the period studied, in 2014, there were 2479 deliveries at the Department of Obstetrics and
Gynaecology, from which the number of CSs was 1125
(45.4%). In our sample (n ¼ 1531), the CS rate was
40.0%. The characteristics of the total sample and the

distributions by the mode of actual delivery are shown
by Table 1.
In the univariate analyses, no significant differences
were found in connection with the mothers’ age
group, educational level and marital status according
to the mode of the delivery (vaginal vs. CS). In terms
of chronic diseases, CS was more prevalent in case of
HT/PIH (10.1% vs. 6.0%), while no significant difference
was found in case of GDM (10.8% vs. 9.7%). Pre-gestational BMI, infertility treatment and the presence of
previous CS in the anamnesis showed significant association with the mode of delivery.
The results of multivariate regression analysis are
presented in Table 2. All the factors shown in Table 1
were involved in the forward stepwise logistic regression model. The most significant predictor was a previous CS selected on Step 1. Body mass index was
entered on Step 2, HT/PIH on Step 3, infertility treatment on Step 4 and maternal age on Step 5. The final
model was reached by Step 5. Sociodemographic variables (education, marital status), gestational week and
GDM had no significant effect on the mode of delivery; these factors were not entered into the multivariate regression model. Based on Step 5, the main

Table 1. Characteristics of mothers and mode of delivery.
Characteristics

Total n (%)

Age groups (years)
24
25–29
30–34
35
Educational level
Low
Medium
High
Marital status
Single
Married
Body mass index
Underweight
Normal range
Overweight
Obesity
Gestational week
37–40th weeks
before 37th week
after 40th week
Treated for infertility
Yes
No
Hypertension/pregnancy induced hypertension
Yes
No
Gestational diabetes mellitus
Yes
No
Number of previous CSs
0
1
2
3

1531
143
376
564
448
1525
269
500
756
1529
166
1363
1531
109
921
320
181
1531
1252
237
37
1506
125
1381
1531
117
1414
1531
155
1376
1531
1254
211
61
5

a

Based on chi-square test.

(100.0)
(9.3)
(24.6)
(36.8)
(29.3)
(100.0)
(17.6)
(32.8)
(49.6)
(100.0)
(10.9)
(89.1)
(100.0)
(7.1)
(60.2)
(20.9)
(11.8)
(100.0)
(82.0)
(15.5)
(2.4)
(100.0)
(8.3)
(91.7)
(100.0)
(7.6)
(92.4)
(100.0)
(10.1)
(89.9)
(100.0)
(81.9)
(13.8)
(4.0)
(0.3)

Vaginal delivery n (%)
918
96
224
342
256
913
170
303
440
916
90
826
918
81
576
181
80
918
770
125
20
902
62
840
918
55
863
918
89
829
918
879
38
1
0

(100.0)
(10.5)
(24.4)
(37.3)
(27.9)
(100.0)
(18.6)
(33.2)
(48.2)
(100.0)
(9.8)
(90.2)
(100.0)
(8.8)
(62.7)
(19.7)
(8.7)
(100.0)
(84.2)
(13.7)
(2.2)
(100.0)
(6.9)
(93.1)
(100.0)
(6.0)
(94.0)
(100.0)
(9.7)
(90.3)
(100.0)
(95.8)
(4.1)
(0.1)
(0.0)

CS n (%)
613
47
152
222
192
612
99
197
316
613
76
537
613
28
345
139
101
613
482
112
17
604
63
541
613
62
551
613
66
547
613
375
173
60
5

(100.0)
(7.7)
(24.8)
(36.2)
(31.3)
(100.0)
(16.2)
(32.2)
(51.6)
(100.0)
(12.4)
(87.6)
(100.0)
(4.6)
(56.3)
(22.7)
(16.5)
(100.0)
(78.9)
(18.3)
(2.8)
(100.0)
(10.4)
(89.6)
(100.0)
(10.1)
(89.9)
(100.0)
(10.8)
(89.2)
(100.0)
(61.2)
(28.2)
(9.8)
(0.8)

p valuesa
0.197

0.328

0.113
<0.001

0.031

0.014
0.003
0.496
<0.001
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Table 2. Results of forward stepwise logistic regression.
OR (95% CI)

p values

Step 1
Number of previous CSs
10.99 (7.74–15.62) <0.001
Step 2
Body mass index
Underweight
0.63 (0.38–1.03)
0.065
Overweight
1.24 (0.92–1.66)
0.154
Obesity
2.01 (1.40–2.89) <0.001
Number of previous CSs
10.94 (7.68–15.59) <0.001
Step 3
Body mass index
Underweight
0.64 (0.39–1.05)
0.076
Overweight
1.19 (0.88–1.59)
0.256
Obesity
1.84 (1.27–2.66)
0.001
Hypertension/pregnancy induced hypertension 1.81 (1.19–2.77)
0.006
Number of previous CSs
11.05 (7.76–15.75) <0.001
Step 4
Body mass index
Underweight
0.65 (0.39–1.06)
0.084
Overweight
1.18 (0.88–1.58)
0.282
Obesity
1.82 (1.25–2.64)
0.002
Treated for infertility
1.72 (1.15–2.59)
0.009
Hypertension/pregnancy induced hypertension 1.81 (1.18–2.77)
0.006
Number of previous CSs
11.24 (7.88–16.05) <0.001
Step 5
Maternal age
0.97 (0.95–0.99)
0.006
Body mass index
Underweight
0.59 (0.35–0.97)
0.037
Overweight
1.19 (0.88–1.60)
0.254
Obesity
1.81 (1.25–2.63)
0.002
Treated for infertility
1.91 (1.26–2.89)
0.002
Hypertension/pregnancy induced hypertension 1.87 (1.22–2.86)
0.004
Number of previous CSs
12.19 (8.48–17.53) <0.001
Reference categories: no infertility treatment, no HT/PIH, normal weight.
Continuous variables: maternal age, number of previous CSs, weeks of
gestation.

predictors of actual CS were previous CS, HT/PIH, infertility treatment, pre-gestational obesity and maternal
age. The probability of CS significantly increased with
the number of previous CS(s) (OR: 12.19, 95% CI:
8.48–17.53). Pre-pregnancy nutritional status of mothers had various effects: being underweight significantly
lowered (OR: 0.59, 95% CI: 0.35–0.97), while obesity
increased the odds of CS (OR: 1.81, 95% CI: 1.25–2.63).
The actual CS significantly related to the infertility
treatment before the current pregnancy: the odds of
CS were two times higher among women treated for
infertility (OR: 1.91, 95% CI: 1.26–2.89). The risk of HT/
PIH also increased the odds of CS (OR: 1.87, 95% CI:
1.22–2.86). The odds of CS decreased by the maternal
age in years (OR: 0.97, 95% CI: 0.95–0.99).

Discussion
The increasing rate of CS is a worldwide phenomenon,
both in the developed and the developing countries
[2,3]. Our findings revealed that previous CS, obesity,
HT/PIH and infertility treatment significantly increased
the CS rates. In our study, we have shown that beyond
the previously mentioned risk factors, which increased
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the incidence CS, the underweight pregnant group
significantly lowered the risk for CS. On the contrary,
education level, marital status and GDM showed no
association with CS. Although for the overweight
group CS was more frequent, it could not reach the
level of significance.
Risk factors are numerous, and among these previous CS(s) and high BMI have huge impacts. Previous
studies also found significant difference in CS rates in
case of obesity [5–19] and previous CS [16,22]. The risk
and odds ratios vary from study to study; increased by
50% in the overweight group, and doubled for obese
women [5], also, rates for CS are 33.8% in the obese
and 47.4% in the morbidly obese groups [8].
Multiparous women experiencing an interpregnancy
change of BMI 3 have a higher chance of CS in the
next delivery [7].
Not only the rate of operative delivery is increasing
with BMI, but also as an independent risk factor in CS,
the surgical site infection is more common [20]. In
case of GDM most of the studies found significant
increase in CS rate [16,22], although in our findings it
did not reach the level of significance.
In conclusion, among many observed factors for CS,
BMI, previous CS(s) and infertility treatment were the
most important predictors of operative delivery.
In view of our findings, the best option for prevention is to reach the ideal pre-gestational (normal) BMI
level. The ultimate goal would be to maintain a normal BMI not only in the pre-gestational period but
also throughout childhood and adulthood. It is best
not to let children become overweight and obese, so
prevention of high CS rates should be started at early
ages, optimally, in elementary school. With this, the
decreasing chance of CS also reduces the rate of further CS in the next pregnancy. IVF-ET is much common among nulliparous women at a higher age
(because most highly educated women pursue their
careers, and this takes their fertile years), thus delivering the first child before the age of 30 can also
decrease the chance of CS. For this, we took the data
of all the deliveries in 2014 at the department. Based
on the results, we were able to identify the risk factors
for CS, and as a result, there is a chance of preventing
the further increment of operative delivery rate.
A limitation of the study is that the forms were
filled in by the patients (though content was revised
and corrected against the medical records by a specialist), thus the information could be inaccurate (e.g.,
weight gain during pregnancy), and we lost several
patients (n ¼ 122), because of missing data. We did
not differentiate between nulliparous and multiparous
women.
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We supposed that women, who did not participate
in the study, or gave incomplete questionnaire mostly
were the mothers of newborns having congenital birth
defects and/or preterm deliveries. We presume that
the fear of being “guilty” or responsible for the problem lead them not to participate.
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