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ABSTRACT

Introduction In Germany the rate of deliveries by cesarean

section is continually increasing. Many different reasons have

been put forward to explain this trend. The aim of this study

was to examine how the C-section rate developed at the Uni-

versity Gynecology Clinic Rostock, one of the biggest mater-

nity hospitals and level I perinatal centers in Germany, based

on various maternal and neonatal parameters. The aim was

also to identify potential risk factors for C-sections.

Material and Method Various obstetric parameters were

obtained from the birth cohort (2008 to 2014; n = 20091) of

the University Gynecology Clinic Rostock. The data was used

to calculate parameter-specific C-section rates. Potential risk

factors for C-section were identified by regression analysis.

Results The C-section rate dropped from 26.24% to 23.57%.

The rate of repeat C-sections also declined. The mean age of

the pregnant women increased. Nevertheless, the frequency

of cesarean sections in pregnant women aged more than

35 years declined. Rates of being overweight or obese precon-

ception increased. C-section rates increased as BMI values

preconception increased. There was a perceptible trend to-

wards attempting the vaginal delivery of children in breech

presentation and of twins. The frequency of depressed neo-

nates after vaginal delivery and after C-section decreased.

Rates for mild and advanced acidosis increased after both C-

sections and vaginal deliveries. Previous C-section, older

maternal age, overweight and obesity prior to conception,

breech presentation and multiple pregnancies all increased

the risk of cesarean sections.

Conclusion This study showed that reducing the rates of C-

sections without a deterioration in neonatal outcomes can

be achieved even in a large maternity hospital that cares for

many high-risk pregnancies.

ZUSAMMENFASSUNG

Einleitung Die Entbindung mittels Sectio caesarea nimmt in

Deutschland stetig zu. Dafür werden vielfältige Gründe dis-

kutiert. Ziel dieser Studie war es, die Entwicklung der Sectio-

rate an der Universitätsfrauenklinik Rostock, einer der größ-

ten Geburtskliniken und Perinatalzentren Level I Deutsch-

lands, in Bezug auf verschiedene mütterliche und kindliche

Parameter zu untersuchen. Mögliche Risikofaktoren für einen

Kaiserschnitt sollten identifiziert werden.

Material und Methode Im Geburtenkollektiv der Univer-

sitätsfrauenklinik Rostock (2008 bis 2014; n = 20091) wurden

verschiedene geburtshilfliche Parameter erfasst. Daraus wur-

den parameterspezifische Sectioraten berechnet. Mittels Re-

GebFra Science |Original Article

771Genuttis N et al. Can the Rate… Geburtsh Frauenheilk 2017; 77: 771–779



gressionsanalyse wurden mögliche Risikofaktoren für eine

Sectio ermittelt.

Ergebnisse Die Sectiorate nahm von 26,24% auf 23,57% ab.

Auch die Rate der Re-Sectiones war rückläufig. Das Durch-

schnittsalter der Schwangeren ist gestiegen. Trotzdem war die

Sectiofrequenz bei Schwangeren älter als 35 Jahre rückläufig.

Präkonzeptionelles Übergewicht und präkonzeptionelle Adipo-

sitas haben zugenommen. Mit steigendem präkonzeptionellen

BMI-Wert nahm auch die Sectiorate zu. Bei Kindern in Becken-

endlage und Zwillingsgeburten war ein Trend zur vaginalen Ge-

burtsleitung erkennbar. Nach vaginaler Entbindung und Sectio

nahm die Häufigkeit deprimierter Neugeborener ab. Leicht-

gradige und fortgeschrittene Azidosen nahmen sowohl nach

Sectio als auch nach vaginalen Entbindungen zu. Zustand nach

Sectio, zunehmendes Alter, präkonzeptionelles Übergewicht

und Adipositas, Beckenendlage und Mehrlingsschwangerschaft

erhöhen das Risiko für eine Sectio.

Schlussfolgerung Mit dieser Untersuchung wurde heraus-

gestellt, dass auch an einer großen Geburtsklinik, die viele

Risikoschwangerschaften betreut, eine Senkung der Sectio-

rate ohne Verschlechterung des neonatalen Outcomes er-

reichbar ist.

GebFra Science |Original Article
Introduction
In 1985 the World Health Organization recommended that the
rate of cesarean sections should not be higher than 10–15% of
births [1]. Nevertheless, an increase in the rate of C-sections was
noted in Germany, rising from 15.3% (in 1991) to 31.1% (in 2015)
and increasing in Mecklenburg-Vorpommern from 11.5% (in
1991) to 29.1% (in 2015) [2]. In certain obstetric situations such
as transverse presentation, premature placental abruption or
uterine rupture, a C-section is absolutely indicated to save the
lives of mother and child or ensure that their lives are not in dan-
ger. Around 10% of C-sections are carried out because of such ab-
solute indications. The overwhelming majority of C-section indi-
cations are relative indications, where the decision for or against
a C-section is based on a weighing up of the obstetric risks. They
can include a previous history of cesarean section, breech presen-
tation, and multiple births [3]. These indications along with the in-
creasingly older maternal age at pregnancy and maternal comor-
bidities are often discussed as possible factors for the increased
incidence of C-sections [4–6]. Elective C-sections are also often
cited as a reason [7–10]. The fear of legal consequences for birth
defects and organizational reasons can also play a role [4, 10,11].

Even though C-sections are now considered a safe operative
procedure, it is important to consider the potential risks. Primary
maternal risks include the anesthetic risk, blood loss, infection,
thromboembolism, and injuries to internal organs [12–14]. The
risk of placentation disorders in any subsequent pregnancy is also
increased [15,16]. Common respiratory adjustment disorders, a
propensity to bronchial asthma and other autoimmune disorders
such as atopic dermatitis or food allergies have also been reported
for children delivered by cesarean section [17–22]. The precise
mechanisms of how such risks develop and the causal connec-
tions are still largely not understood and require further study.

This primary focus of this study was to investigate changes in
the incidence of C-sections carried out at the University Gynecol-
ogy Clinic Rostock between 2008 and 2014 and how these are re-
lated to various maternal and neonatal parameters. The second-
ary study objective was to determine the risk factors for C-sec-
tions. Results were compared to the findings obtained in a pre-
vious analysis of local conditions for the years 1997 to 2003.
772
Material and Method

Patient cohort, investigated parameters
and data collection

In this retrospective study, all births that took place in the Univer-
sity Gynecology Clinic Rostock between 2008 and 2014 were re-
corded (n = 20091). Collected parameters included previous his-
tory of C-section, maternal age (under 18 years, 18 to 35 years,
over 35 years), BMI prior to conception (WHO classification),
breech presentation, and whether it was a singleton or multiple
birth; these parameters were investigated in relation to the birth
procedure “C-section”. Neonatal outcomes were evaluated based
on the Apgar scores at 5 minutes (8–10 points: healthy newborn,
≤ 7 points: depressed neonate) and umbilical cord arterial pH
(UApH) (> 7.29: normal, 7.20–7.29: slight increase in acidosis,
7.10–7.19: mild acidosis, 7.00–7.09: advanced acidosis, < 7.00:
severe acidosis) [23]. The parameters were obtained from the ob-
stetric data acquisition system of the University Gynecologic Clin-
ic Rostock. The indications for C-section based on surgery reports
were only collected for the years 2012 to 2014, as the medical re-
cords for the remaining period were no longer available in the
hospital archive.

Statistical analysis

Analysis of the collected data was done using the statistical pro-
gram IBM SPSS Statistics 20. Data were first analyzed descriptively.
Selected parameters were then analyzed for statistical signifi-
cance with regard to their impact on C-section rates using χ2-test
and Fisherʼs exact test. p < 0.05 was considered statistically signif-
icant. Regression analysis was used to determine whether and to
what extent specific parameters correlated with an increased risk
of C-section. The confidence interval (CI) was set at 95%.
Results

Births and delivery procedure

The annual number of births rose from 2645 (in 2008) to 3136 (in
2014). The number of spontaneous deliveries and vaginal-surgical
deliveries increased. The C-section rate decreased from 26.24%
(in 2008) to 23.57% (in 2014) (▶ Fig. 1). The percentage of pri-
mary C-sections out of the total number of C-sections dropped
Genuttis N et al. Can the Rate… Geburtsh Frauenheilk 2017; 77: 771–779



80

70

60

50

40

30

20

10

0

P
e

rc
e

n
t

2008 2009 2010 2011 2012 2013 2014

C-section rate

(p = 0.002)

Primary C-sections

(p < 0.001)
Secondary C-sections

(p < 0.001)

▶ Fig. 1 C-section rate and percentages of primary and secondary
C-sections compared to the total number of C-sections performed
in one year for the period 2008 to 2014.
from 69.60% (in 2008) to 40.05% (in 2014). However, secondary
C-sections increased over the same period (▶ Fig. 1).

Maternal parameters

The percentage of pregnant women who had previously already
had one C-section rose from 9.68% (in 2008) to 10.27% (in
2014). During the investigated period, more than 50% of these
pregnant women were again delivered by C-section, although
the percentage decreased from 58.20% (in 2008) to 56.85% (in
2014). The percentage of primary repeat C-sections decreased in
the same period from 85.23% (in 2008) to 67.21% (in 2014).

The mean age of pregnant women increased (▶ Fig. 2). The
percentage of pregnant women above the age of 35 years giving
birth increased from 11.15% (in 2008) to 12.85% (in 2014). How-
ever the rate of C-sections in this cohort of pregnant women de-
creased from 33.90% (in 2008) to 32.75% (in 2014).

Maternal rates of overweight and obesity prior to conception
increased (▶ Table 1). Pregnant overweight women and pregnant
obese women were more likely to deliver by C-section in each year
of the investigated period compared to pregnant women of nor-
mal weight.

Neonatal parameters

The percentage of children in breech presentation decreased
from 7.02% (in 2008) to 5.68% (in 2014). But this did not corre-
late unequivocally with the decrease in the rate of C-sections.
With the exception of 2013 (76.37%), in all other years more than
85% of breech presentation babies were delivered by cesarean
section.

The incidence of multiple pregnancies increased from 2.23%
(in 2008) to 2.68% (in 2014). The majority of these were twin
births. The percentage of C-sections to deliver multiple births de-
creased from 73.11% (in 2008) to 62.50% (in 2014).

Neonatal outcomes

The percentage of depressed neonates following C-section de-
creased. Despite the drop in the number of C-sections and the rise
in the number of vaginal deliveries there was no increase in the
number of depressed neonates after vaginal delivery (▶ Fig. 3).
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Acidosis rates increased following delivery by C-section and
following vaginal delivery (▶ Fig. 4). However, only the rates for
mild and advanced acidosis increased. Severe acidosis following
delivery by C-section declined from an initial figure of 0.83% (in
2008) to 0.51% (in 2014). The rate of severe acidosis after vaginal
delivery remained the same at 0.1%.

Indications for C-section

For C-sections performed between 2012 and 2014, breech pre-
sentation (14.29%), elective C-section (13.69%), and pathological
CTG (10.93%) were the most common indications for delivery by
cesarean section. Most elective C-sections were carried out as
elective repeat C-sections (48.66%). This was followed by elective
C-sections without stating the reason (24.83%) and other elective
indications (e.g. following unsuccessful induction of labor, mater-
nal exhaustion; 14.09%).

Risk factors for C-section

A previous C-section increased the risk of being delivered by ce-
sarean section again, compared to pregnant women who had no
2012 2013 2014

s
x̅ = 29.8 years

s = 5.4 years

Min. = 14 years

Max. = 47 years

Overall x̅ = 29.0 years

s = 5.3 years

Min. = 13 years

Max. = 47 years

section between 2008 and 2014.
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▶ Table 1 Mean maternal body mass index (BMI, in kg/m2) prior to conception, between 2008 and 2014.

BMI group Year Total

2008 2009 2010 2011 2012 2013 2014

< 18.50 n 142 140 142 113 136 128 138 939

% 5.46 5.01 4.87 4.04 4.72 4.49 4.40 4.70

18.50–24.99 n 1694 1781 1852 1765 1787 1792 1920 12591

% 65.18 63.68 63.56 63.13 62.03 62.81 61.26 63.04

25.00–29.99 n 484 543 560 576 595 565 648 3971

% 18.62 19.41 19.22 20.60 20.65 19.80 20.68 19.88

30.00–34.99 n 173 223 236 223 237 232 273 1597

% 6.66 7.97 8.10 7.98 8.23 8.13 8.71 8.00

35.00–39.99 n 74 78 83 90 88 97 115 625

% 2.85 2.79 2.85 3.22 3.05 3.40 3.67 3.13

≥ 40.00 n 32 32 41 29 38 39 40 251

% 1.23 1.14 1.41 1.04 1.32 1.37 1.28 1.26

Total n 2599 2797 2914 2796 2881 2853 3134 19974

% 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

▶ Table 2 Risk factors for delivery by C-section based on multivariate
regression analysis.

Variable Odds
ratio

95% CI p-value

Prior C-section
prior history of C-section. Increasingly older maternal age and
higher maternal BMI prior to conception also increased the risk of
being delivered by cesarean section compared to pregnant wom-
en under the age of 18 years or pregnant women with a BMI
< 25.00 kg/m2. Breech presentation and multiple pregnancy also
increased the risk of delivery by C-section (▶ Table 2).
▪ yes vs. no* 10.06 8.93–11.3 < 0.001

Maternal age

▪ 18–35 years vs. < 18 years* 1.63 1.01–2.66 0.049

▪ > 35 years vs. < 18 years* 2.82 1.71–4.65 < 0.001

BMI prior to conception

▪ 25.00–29.99 kg/m2

vs. < 25.00 kg/m2*
1.35 1.23–1.48 < 0.001

▪ ≥ 30 kg/m2

vs. < 25.00 kg/m2*
1.80 1.61–2.01 < 0.001

Breech presentation

▪ yes vs. no * 23.41 19.7–27.7 < 0.001

Multiple pregnancy

▪ yes vs. no* 2.18 1.69–2.81 < 0.001

* Reference group
Discussion
C-section rates during the investigated period decreased from
26.24% (in 2008) to 23.57% (in 2014). This result was contrary
to the findings of a previous location analysis which reported an
increase in C-section rates from 19.71% (in 1997) to 26.50% (in
2003) [24]. In Germany, overall C-section rates rose from 30.2%
(in 2008) to 31.8% (in 2014), and in Mecklenburg-Vorpommern
they rose from 27.6% (in 2008) to 29.4% (in 2014), with an inter-
im peak figure von 30.2% (in 2010) [2]. In an analysis of births
which occurred in Bern University Hospital (between 1999 and
2009), Mueller et al. reported an average C-section rate of
36.6%. In every individual year, the recorded figures were always
over 30%, with the percentages for the years from 2007 to 2009
even topping 40% [9]. Given the fact that the location analyzed in
our study was a level I perinatal center where more high-risk preg-
nancies are cared for, the comparatively low and even declining
rates of C-sections are remarkable. An indications training pro-
gram (obstetrician/midwife) was set up in 2008 to help make the
decision whether a C‑section is indicated, and interdisciplinary
prenatal meetings (obstetrician/neonatologist) on the planned
form of delivery for high-risk pregnant women were initiated;
both of these changes may have contributed to the decline in C-
section rates. Even against the background of an overall rise in
legal consequences for medical errors and increasing patient
autonomy, this decline in the rate of C-sections is remarkable.
Genuttis N et al. Can the Rate… Geburtsh Frauenheilk 2017; 77: 771–779
The percentage of primary C-sections decreased while the per-
centage of secondary C-sections rose. This correlation can be tak-
en as an indication that more pregnant women are now opting for
a vaginal delivery after receiving prenatal counselling. If there are
maternal and/or fetal problems or complications during the birth,
it may be necessary to take the decision to carry out a secondary
C-section. However, between 1997 and 2003, the rate of primary
C-sections increased from 32.63% (in 1997) to 48.23% (in 2003),
while the rate of secondary C-sections dropped correspondingly
[24]. Other studies have also reported an increase in the number
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of primary C-sections and blamed it for the overall rise in C-sec-
tions [7,12]. It was therefore thought that lowering the rate of
primary C-sections would be one way of decreasing the high rates
of cesarean sections [25].

Although more pregnant women had a history of previous
C‑section, the repeat C-section rate and the percentage of pri-
mary repeat C-sections decreased. The percentage of pregnant
women who had previously had a C-section was lower between
1997 and 2003. Nevertheless, the rate of repeat C-sections rose
in the same period from 52.50% (in 1997) to 59.09% (in 2003).
The rate of primary repeat C-sections increased from 40.48% (in
1997) to 66.67% (in 2003) [24]. In contrast, Kyvernitakis et al. re-
ported an average repeat C-section rate of 63.8% for the state of
Hesse between 1990 and 2012, which rose from 52.1% (in 1990)
to 73.9% (in 2012) [26].

The mean maternal age at delivery increased both in the over-
all patient cohort and in the cohort of women who had a C-sec-
tion. Although the percentage of women who gave birth at a later
age increased, the C-section rate in this age cohort declined. Be-
tween 1997 and 2003, the mean maternal age rose from 27.90
years (in 1997) to 28.33 years (in 2003), and the mean maternal
age of women delivered by C-section increased from 28.75 years
(in 1997) to 28.89 years (in 2003). The percentage of pregnant
women who were older than 35 years also increased [24]. Accord-
ing to the German Perinatal Survey, the mean age rose from 29.9
years (in 2007) to 30.2 years (in 2011) [27]. A study of women
who delivered by cesarean section in a Swiss hospital found an in-
crease from 31.1 years (in 2002) to 32.5 years (in 2008) [28].
Voigt et al. reported a higher rate of C-sections (32.3%) among
first-time mothers older than 32 years compared to younger
pregnant women (20.7% for women aged 22 to 32 years; 14.5%
for women under the age of 22 years). A higher incidence of mal-
presentation, pathological CTG findings during childbirth, prema-
ture rupture of membranes and an increasing number of chronic
and pregnancy-related disorders associated with higher maternal
age have all been proposed as possible causes [29]. Poorer con-
tractility of the myometrium has also been conjectured to be a
further potential reason [30].

The data from our current study highlight an increase in the
percentage of pregnant women who are overweight or obese be-
fore conception. Based on an evaluation of the German Perinatal
Survey, Scholz et al. showed that the percentage of pregnant
women who were overweight at their first antenatal exam in-
creased from 24.9% (in 2007) to 25.4% (in 2011). The obesity in-
cidence has risen continuously from 13.2% (in 2007) to 14.8% (in
2011). The study also recorded an increase in the incidence of
obesity during the reference period (from 1995 to 1997). How-
ever, both were lower than during the period between 2007 and
2011 [27]. A higher incidence of C-sections was found among
women who were overweight or obese prior to becoming preg-
nant compared to women of normal weight. In their analysis of
perinatal data from eight German federal states (from 1998 to
2000), Briese et al. reported a C-section rate of 32.3% for preg-
nant women with a BMI between 40.00 and 44.99 kg/m2 and a
C-section rate of 38.4% for pregnant women with a BMI
≥ 45.00 kg/m2 compared to a rate of 15.5% for pregnant women
of normal weight [31]. In the study by Callaway et al., the mean
776
C‑section rate for overweight pregnant women was 29.5%, and
the C-section rate for pregnant women with class III obesity was
42.7% [32]. These data show that the rise in overweight and obe-
sity is an extremely serious problem in obstetrics, particularly
against a background of possible additional complications (e.g.
gestational diabetes mellitus, hypertensive pregnancy disorders,
neonatal macrosomia). The higher risk of injury to internal organs,
wound healing disorders and, not least, the longer operation time
for C-sections and the additional stresses involved for the preg-
nant women and staff are additional concerns.

During the period under observation the percentage of breech
presentations decreased from 7.02% (in 2008) to 5.68% (in 2014).
The previous location analysis reported a decrease from 6.30% (in
1997) to 4.67% (in 2003) [24]. With the exception of 2013, more
than 85% of breech presentations were delivered by cesarean sec-
tion. Between 1997 and 2003 the C-section rate for breech pre-
sentation was always more than 90% [24]. In a study of children
in breech presentation born at term, Hannah et al. reported bet-
ter outcomes with regard to morbidity and mortality following a
planned C-section procedure compared to neonates born after a
planned vaginal birth [33]. A study of French perinatal data (from
1994 to 2010) showed a significant increase in C-section rates for
breech presentation following the publication of that study [34].
The same correlation was also observed in a Dutch study [35].
Both the French and the Dutch studies registered a slight decrease
in the rate of C-sections for breech presentation after 2005 [34,
35]. This could be due to a follow-up study by Whyte et al. which
found no difference with regard to death or neurological develop-
mental delay between children in breech presentation delivered
vaginally or by C-section by the time the children were two years
old [36]. A Canadian study found significantly higher morbidity
and mortality rates with higher vaginal delivery rates of breech
presentations (≥ 37 GW) compared to delivery by planned C-sec-
tion [37]. In contrast, Maier et al. found only minor differences in
neonatal outcomes (UApH values, base excess, Apgar scores,
birth trauma, transfers to the intensive care unit) between vaginal
deliveries and delivery by C-section. There were slightly lower
UApH values and Apgar scores at 1 minute for vaginal deliveries.
The authors concluded that vaginal breech presentation delivery
was a safe delivery for pregnant women who were not high-risk
and who were attended by an experienced obstetrician [38]. It is
clear that no definitive statement on the best mode of delivery for
breech presentation currently exists. In recent years, the possibil-
ity of vaginal delivery of breech presentation is being considered
more often. However, the perinatal risk associated with vaginal
delivery of breech presentation should not be ignored. The im-
pact of external cephalic version of breech presentation on reduc-
ing the rate of C-sections was not included in our study because
the method was only reintroduced gradually into standard clinical
practice at the University Gynecology Clinic Rostock since 2012.

Multiple pregnancies, of which the majority consisted of twin
births, increased as the rate of C-sections decreased. Between
1997 and 2003 there was an increase in the rate of multiple preg-
nancies and in the rate of C-sections for these pregnancies, rising
from 77.78% (in 1997) to 96.55% (in 2003) [24]. The currently re-
corded decrease in the percentage of C-sections for multiple
pregnancy may be due to the fact that there has been some re-
Genuttis N et al. Can the Rate… Geburtsh Frauenheilk 2017; 77: 771–779



thinking in obstetrics with regard to the best way of delivering
twin pregnancies when there is no increased risk, with a trend to
opt for vaginal delivery. Kyvernitakis et al. noted an increase in the
rate of C-sections performed between 1990 and 2012 to deliver
twins at university hospitals in Hesse, with the rate rising from
59.0% (in 1990) to 75.8% (in 2012) [39].

The percentage of depressed neonates decreased both after
C‑sections and after vaginal delivery. The previous location analy-
sis reported the same correlation but the percentage of depressed
neonates in that analysis was still significantly higher [24]. There
are different reports in the literature on whether lower Apgar
scores are more common after C-sections or not. Arikan et al.
found no difference in Apgar scores at 5 minutes between vaginal
delivery and delivery by C-section [40]. However Karlström et al.
reported a lower percentage of depressed newborns after
planned C-sections compared to vaginal deliveries and subse-
quent emergency C-sections [13].

The increase in acidosis rates reported for C-sections and vagi-
nal deliveries in the period under observation only referred to
rates of mild and advanced acidosis. Rates of severe acidosis did
not increase. Although the rate of acidosis after C-sections de-
clined between 1997 and 2003 from 17.82% (in 1997) to 12.29%
(in 2003) and the rate of severe acidosis declined from 2.47% (in
1997) to 1.66% (in 2003) [24], acidosis still occurred significantly
more often than in our study. In the previous location analysis,
acidosis rates after vaginal delivery remained relatively constant
at around 12%. Severe acidosis occurred in 0.1% of cases. The cur-
rently identified increase in the rates of mild and advance acidosis,
which have a relatively low prognostic value for newborns, should
not be categorically viewed as problematic. Consistent testing us-
ing fetal blood analysis has resulted, on the one hand, in a reduc-
tion in the incidence of C-sections and, on the other hand, in
stricter indications for secondary C-sections, particularly in cases
with pre-acidosis. The results of our study make it clear that low-
ering the rate of C-sections did not result in a worsening of neo-
natal outcomes as measured by lower Apgar scores or severe
acidosis. In this context, setting up an interdisciplinary acidosis
conference (obstetrician/neonatologist/midwife) for the retro-
spective analysis of cases of acidosis and critically analyzing the
indications for C-section (learning from previous cases and devel-
oping strategies for action) have been very important.

Analysis of C-section surgery reports for the period from 2012
to 2014 showed that breech presentation, elective C-section and
pathological CTG were the most common indications for C-sec-
tion. In the previous location analysis, breech presentation was
also the most common indication for C-section. Pathological CTG
and cephalopelvic disproportion were the second and third most
common indications cited [24]. In a British study (for the period
2001 to 2007), previous C-section, failure to progress in labor,
pathological CTG and BEL were the most common indications for
C-section [41]. According toTimofeev et al., the reasons for C-sec-
tion differed depending on maternal age. For pregnant women up
to the age of 25 years, the indications “failure to progress in la-
bor”, “cephalopelvic disproportion” and “pathological CTG” dom-
inated, while among women giving birth above the age of 25 years
“previous C-section” was the most common indication [6].
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The wish to have a repeat cesarean section accounted for the
majority of elective C-sections on request. The analysis of a cohort
of pregnant women treated at a level 1 perinatal center in Switzer-
land (from 2002 to 2008) showed an increase in the rate of elec-
tive cesarean sections from 2.1% to 5.1% and an increase in the
indication “wish to have a repeat C-section” from 0.3% to 1.2%.
The differences between their rates and the rates reported for
Rostock can be explained that in our study only elective C-sections
were included in the calculation whereas the Swiss study included
all C-section deliveries. To explain their results, the authors re-
ferred to the increasing support of maternal choices by obstetri-
cians, the lack of psychological counselling and the fact that preg-
nant women interpreted C-sections as a safer way of giving birth
[28]. Elective C-sections have often been cited as one reason for
the increasing rate of C-sections but, according to the results from
a number of studies, this reason appears to be overestimated [7–
9,42]. It has been surmised that, in fact, elective C-sections are
rarely preferred, a surmise was supported by a survey of 534 preg-
nant women carried out at the University Gynecology Clinic
Lübeck on their preferred mode of delivery. In that study, the
pregnant women preferred a vaginal delivery. Naturalness, the
birth experience, and the presence of an attendant were cited as
the main reasons for preferring a vaginal delivery. The safety of
the child was the most decisive reason to opt for a C-section. Rea-
sons cited against having a cesarean section were, in the first in-
stance, the operation itself, followed by the potential postopera-
tive pain [43].

The issue of opting for an elective C-section because of mater-
nal fears has often been discussed. In a Swedish maternity hospi-
tal, primiparae who had an elective C-section were more likely to
be afraid of giving birth and of the child dying than pregnant
women who had a C-section for breech presentation and preg-
nant women who planned to have a vaginal delivery [44]. Halvor-
sen et al. were able to show that the rate of cesarean sections
dropped and more mothers opted for vaginal delivery when preg-
nant women who were afraid of giving birth were shown coping
strategies [45]. Identifying the fear of giving birth in good time
during obstetric counselling and offering support to help preg-
nant women cope are important strategies to avoid C-sections
because of maternal fears.

The quality of the data required for this study depended on the
care taken when collecting and entering the data exercised by dif-
ferent hospital staff, which was why occasionally individual data-
sets were incomplete. If the diagnosis was not coded, then it
may have escaped notice that data for the respective parameters
remained incomplete. Data collection of the indications for C-sec-
tion was also incomplete, as medical charts were only available for
part of the investigated period. This study investigated several ob-
stetric factors relating to the C-section as the mode of delivery.
Further studies could focus on individual factors. Another study
could be considered in a few years to find out how the rate of
C‑sections and the associated parameters and neonatal outcomes
continued to develop following this study and the previous loca-
tion analysis.
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Conclusion
The rate of cesarean sections can be lowered at a level I perinatal
center without leading to a worsening of neonatal outcomes.

Compared to the previous location analysis (for the period
from 1997 to 2003), rates for C-sections during the period inves-
tigated in our study dropped, particularly the rates of primary
C‑sections. The number of primary repeat C-sections also de-
creased. The lower incidence of C-sections for breech presenta-
tion and multiple births are particularly interesting. This indicates
that after carefully weighing up the maternal and fetal risks in
each individual case, vaginal delivery was often attempted. Neo-
natal outcomes in terms of the incidence of depressed neonates
and of newborns with acidosis also improved, compared to the re-
sults of the previous location analysis.

The main instruments which reduced the rate of cesarean sec-
tions were:
▪ more intensive counselling and information (“planning”) by

obstetricians and midwives and an interdisciplinary prenatal
meeting for high-risk pregnant women (obstetrician/neonatol-
ogist),

▪ an indications training program (obstetrician/midwife), which
has existed since 2008, to help make the decision whether a
C-section is indicated or not,

▪ an interdisciplinary acidosis conference of obstetricians, neo-
natologists and midwives.
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