
Vol.:(0123456789)1 3

Archives of Gynecology and Obstetrics (2019) 299:747–754 
https://doi.org/10.1007/s00404-019-05073-4

MATERNAL-FETAL MEDICINE

Demographic changes and effects on the mode of delivery: 
a retrospective analysis of a large birth registry containing 27,729 
singleton deliveries in a level I center

Markus Huebner1,2   · Harald Abele2 · Christl Reisenauer2 · Karl O. Kagan2 · Markus Hoopmann2 · Philipp Wagner2 · 
Jan Pauluschke‑Froehlich2 · Birgitt Schoenfisch2 · Sara Y. Brucker2 · Katharina Rall2

Received: 7 June 2018 / Accepted: 29 January 2019 / Published online: 6 February 2019 
© Springer-Verlag GmbH Germany, part of Springer Nature 2019

Abstract
Purpose  To characterize and understand the demographics (age and body mass index, BMI) of a cohort of women who 
delivered at a single institution over an 11-year period. The purpose of this analysis is to look for effects over time of demo-
graphic characteristics on mode of delivery.
Methods  Retrospective analysis of singleton deliveries between 2004–2014, n = 27,729; level 1 perinatal center, univer-
sity hospital setting. Data were extracted from the digital birth registry. All statistical analyses were done using R version 
3.5.1. Variables analyzed were: age, BMI, and mode of delivery (in the current and any prior pregnancies).
Results  Mean age increased from 31.1 ± 5.2 years in 2004 to 31.5 ± 5.0 years in 2014 (p < 0.001, eta2 = 0.0006). Mean 
BMI before pregnancy increased from 23.7 ± 4.5 to 24.7 ± 5.2 kg/m2. Mean BMI at delivery increased from 28.5 ± 4.7 
to 29.6 ± 5.2 kg/m2 (p < 0.001, eta2 = 0.0049). Regarding maternal age, patients with elective Cesarean section (CS) 
(32.5 ± 5.3 years), emergency CS (31.6 ± 5.6 years) and CS in labor (31.4 ± 5.3 years) were older compared to those with 
spontaneous (31.0 ± 5.2 years) or instrument-assisted vaginal delivery such as vacuum (31.0 ± 5.0 years) and forceps 
(30.2 ± 5.4 years). Among the multiparous patients, the mode of delivery in prior pregnancies is the variable with the 
greatest effect on the mode of delivery in any subsequent pregnancies. The mode of delivery was: spontaneous (55.5%), 
vaginal operative including vacuum and forceps (8.8%), and Cesarean section (35.7%).
Conclusions  Increase of age and BMI over years is significant, but very small and in a range which seems not clinically 
relevant. Previous births have the strongest effects on mode of delivery in the current pregnancy.

Keywords  Cesarean · Delivery · High-risk pregnancy · Prolapse · Urogynecology
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Introduction

The optimal rate of CS is an ongoing topic of controversy 
and debate. Although the rates of CS seem to have reached 
their peak and are now on the decline [1], there is still an 
active debate regarding who should be delivered by CS for 
reasons other than absolute medical indications [2, 3]. The 
World Health Organization (WHO) states that an increase in 
the rate of CS above 15% is not associated with a reduction 
of maternal and newborn mortality, and no data justifies 
rates above 30%. In addition, the WHO advocates the safe 
and appropriate use of CS whenever medically indicated 
[4, 5].The wide range of national CS rates (e.g. Denmark 
21% [6], Germany 31%[1] and Brazil 56% [7]) highlights 
regional and national cultural differences and practice pat-
terns. The healthcare systems are often not comparable 
to each other, and, in addition, personal preferences and 
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economic circumstances likely influence the rate of CS in 
different countries [3, 8].

Quite often the so called “demographic change” (increas-
ing age and body mass index (BMI) prior to pregnancy and 
at the time of delivery) of our population has been blamed 
as responsible for increasing rates of CS. However, whether 
increasing rates of CS can be justified by suspected demo-
graphic changes in our population remains controversial.

The objective of this study is to characterize and describe 
these demographics over time at a single institution in deliv-
ering women and to analyze variables seeking for both sta-
tistical and clinical relevance. This analysis tests the null 
hypothesis that demographic changes in age and BMI are 
clinically relevant and responsible for increasing rates of CS.

Materials and methods

The data source was a large digital birth registry at the 
Department of Women’s Health, University Hospital of 
Tuebingen, Germany. All deliveries within an 11-year time 
period between 2004 and 2014 were analyzed retrospec-
tively. Data were extracted from the digital birth database 
(i.s.h. med, SAP for Healthcare, Cerner, North Kansas City, 
MO, USA). This registry includes information about peri-
natal variables of the mothers’-to-be record of prenatal and 
natal care, including documentation from the Labor and 
Delivery ward, such as parity, age, height, specific risks 
in pregnancy, estimated due date, mode of delivery, fetal 
weight and others. Inclusion criteria were defined as: women 
who delivered singletons at our institution within the defined 
time frame. Multiple pregnancies were excluded.

Different types of CS were defined according to Lucas 
et al. as follows [9]:

(a)	 Elective CS: “at a time suitable for both mother-to-be 
and obstetric team” (e.g. CS for breech presentation, 
CS on maternal request, CS for placenta previa totalis).

(b)	 CS in labor: “Rupture of membranes and/or contrac-
tions have already started.” (e.g. CS for non-reassuring 
fetal heart beat pattern, failure of progression, arrest 
disorder).

(c)	 Emergency CS: “immediate threat to life of mother-to-
be or undelivered child” (e.g. uterine rupture, severe 
fetal bradycardia, prolapse of umbilical cord with 
severe fetal bradycardia).

Data were collected on maternal demographics, includ-
ing: age, BMI prior to pregnancy and at delivery, number 
and mode of prior deliveries, gestational age at the time of 
delivery, mode of delivery and fetal weight. Cross checking 
for plausibility and data cleaning were performed prior to 
analysis. All statistical analyses were done using R version 

3.5.1 (The R Foundation for Statistical Computing, Vienna, 
Austria). Since continuous data like age, BMI, birth weight 
and gestational age are approximately normally distributed, 
these variables are described as means and standard devia-
tions (SD). Linear regression and estimation of effect sizes 
were done for potential changes over the years in both BMI 
and age. To investigate the effect of several factors on birth 
mode, a multinomial regression model was formulated 
using the R packages ‘mlogit’ as well as the function ‘mul-
tinom’ from ‘nnet’. Model fit was assessed by McFadden 
R2 and relative importance of factors was estimated with 
function ‘varImp’ from R Package ‘caret’. The study was 
approved by the local ethics committee (Ethics Committee, 
Department of Medicine, Eberhard Karls University and 
University Hospital Tuebingen, Germany; 750/2017BO2, 
27.11.2017). According to the committee´s guidelines, there 
is no informed consent of participants required, since this is 
a retrospective analysis.

Results

Within the 11-year period, n = 31,449 deliveries were docu-
mented in the birth registry. 3720 deliveries (11.8%) had to 
be excluded due to multiple pregnancies or insufficient data 
recording leaving n = 27,729 singleton deliveries subject to 
analysis. The annual number of deliveries increased continu-
ously from 2081 in 2004 to 2774 in 2014.

Mean age of all mothers at time of delivery was 31.3 ± 
5.3 years (mean ± SD). Within the 11-year period, the mean 
maternal age significantly increased from 31.1 ± 5.2 years in 
2004 to 31.5 ± 5.0 years in 2014 (linear regression gradient 
0.04 years of age per calendar year, p < 0.001, eta2 = 0.0006). 
The mean age of primigravid mothers was 29.9 ± 5.3 years. 
Within the 11-year period, the mean age of these primigravid 
women significantly increased from 29.8 ± 5.3 years in 
2004 to 30.2 ± 5.0 years in 2014 (linear regression gradient 
0.05 years of age per calendar year, p < 0.001, eta2 = 0.0010).

Mean BMI before pregnancy was 24.1 ± 4.8 kg/m2 and 
significantly increased from 23.7 ± 4.5 kg/m2 in 2004 to 24.7 
± 5.2 kg/m2 in 2014 (linear regression gradient 0.11 kg/m2, 
p < 0.001, eta2 = 0.0051). Mean BMI at delivery was 29.0 ± 
4.9 kg/m2 increasing significantly from 28.5 ± 4.7 kg/m2 in 
2004 to 29.6 ± 5.2 kg/m2 in 2014 (linear regression gradient 
0.11 kg/m2, p < 0.001, eta2 = 0.0049).

Regarding the mode of delivery, 55.5% were spontane-
ous vaginal deliveries, 8.4% vacuum assisted, 0.4% for-
ceps assisted and 35.7% delivered by CS. Of the latter, 
19.4% were elective (such as for breech presentation or 
repeat CS), 15.1% were CS in labor and 1.2% emergency 
CS. The rate of CS increased significantly over the years 
(pointbiserial correlation coefficient significantly different 
from 0, p < 0.001). The rate increased about 0.38% per 
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year (linear regression on percentages). See Table 1 for 
patients’ characteristics and Table 2 for changes over time. 
Figure 1 shows the mode of delivery over time.  

Both major demographic variables, age and BMI, are 
associated with the mode of delivery as follows: Patients 
with all types of CS are older on average compared to 
those delivered by other modes of delivery. The mean BMI 
before pregnancy and at delivery is higher in patients with 
all types of CS.

To investigate several parameters potentially influenc-
ing the mode of delivery we chose multinomial logistic 
regression. BMI (at delivery), maternal age, year of deliv-
ery, birth weight, gestational age at delivery, and number 
and mode of previous deliveries were included as influ-
encing factors (for details see Table 3). The multinomial 
regression model shows a McFadden R2 of 0.17. Since 
McFadden R2 values are generally much lower than R2 of 
linear regression this value indicates quite a good fit.

Women with higher BMI at birth relative to women 
with lower BMI are more likely to have an elective CS 
and are also more likely to have a CS while in labor than 
spontaneous vaginal deliveries. With increasing maternal 
age, both elective CS and CS in labor are more likely. 
However, in the multivariate model, neither rates of elec-
tive CS nor of CS in labor change significantly over the 
years. This result compared to the increasing rates of CS 
in the pointbiserial correlation by year implies that the 
observed increase of CS rates 2004–2014 is caused by 
changes of the influencing factors as reported as follows 
and not by time itself.

After at least one spontaneous vaginal delivery (and no 
CS), women deliver less likely by elective CS and CS in 
labor compared to primigravid women. In contrast, after one 
previous CS, a second elective CS and to a lesser extent a CS 
in labor are more likely than a spontaneous delivery com-
pared to primigravid women. After two previous CS nearly 
all of the patients underwent another elective CS. Therefore, 
prior experienced mode of delivery has the strongest influ-
ence on the mode of delivery (Table 3).

Birth weight does not have a significant influence on 
the rates of elective CS compared to a spontaneous vaginal 
delivery, but the rate of CS in labor slightly increases with 
increasing birth weight. With increasing gestational age, 
elective and CS in labor are less likely than spontaneous 
delivery.

Rating these variables, parity and mode of delivery of 
previous births are the most important factors for the mode 
of delivery within the current pregnancy (relative weight 
obtained by function varImp() for all categories> 1.40), fol-
lowed by gestational age (0.40), BMI at delivery (0.13), age 
of mother (0.12), birth weight (0.03) and year of delivery 
(0.03).

Discussion

Main findings

Increasing rates of Cesarean sections have been frequently 
justified by the so called “demographic change” of our 

Table 1   Patients’ characteristics by mode of delivery

BMI body mass index, SD standard deviation, CS Cesarean section; table includes distribution of high-risk group (< 160 cm maternal height, 
> 4 kg fetal weight, as explained in the discussion section)

Mode of delivery

Spontaneous Vacuum Forceps Elective CS CS in labor Emergency CS

Patients, number (percentage), total of 
27,729

15,389 (55.50%) 2342 (8.45%) 99 (0.36%) 5390 (19.44%) 4183 (15.09%) 326 (1.18%)

Patients in high risk group, number (per-
centage), total of 103, i.e. 0.37% of the 
complete sample

42 (40.8%) 4 (3.9%) 1 (1.0%) 17 (16.5%) 38 (36.9%) 1 (1.0%)

BMI before pregnancy (kg/m2), mean 
(SD)

23.7 (4.5) 23.3 (4.1) 23.1 (4.5) 25.1 (5.5) 24.7 (5.1) 24.7 (5.7)

BMI at delivery (kg/m2), mean (SD) 28.6 (4.6) 28.4 (4.3) 28.3 (4.9) 29.8 (5.5) 30 (5.3) 29.2 (5.6)
Maternal age (years), mean (SD) 31.0 (5.2) 31.0 (5.0) 30.2 (5.4) 32.5 (5.3) 31.4 (5.3) 31.6 (5.6)
Gestational age (week), mean (SD) 39.4 (1.9) 39.7 (1.5) 39.0 (2.5) 37.2 (3.0) 38.9 (2.9) 38.2 (3.8)
Birth weight (g), mean (SD) 3329.6 (572.8) 3348.2 (445.9) 3250.8 (589.0) 2981.1 (781.0) 3213.9 (749.4) 2763.8 (929.3)
Previous births, number of patients
 None 6298 1851 84 2267 2767 197
 Previous delivery, no CS 6874 136 3 766 408 63
 One previous CS 1157 279 9 1625 852 52
 At least two previous CS 24 0 0 542 64 4



750	 Archives of Gynecology and Obstetrics (2019) 299:747–754

1 3

Ta
bl

e 
2  

P
at

ie
nt

’s
 c

ha
ra

ct
er

ist
ic

s b
y 

ye
ar

, s
ee

 sm
al

l e
ffe

ct
 si

ze
s r

eg
ar

di
ng

 a
na

ly
ze

d 
bi

rth
 v

ar
ia

bl
es

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

Eff
ec

t s
iz

e 
et

a2
Ye

ar
ly

 
ch

an
ge

B
irt

hs
, 

nu
m

be
r

20
81

24
91

24
19

24
99

26
17

25
67

25
29

25
08

25
72

26
72

27
74

0.
62

19
41

.6

C
S,

 n
um

be
r 

(p
ro

po
r-

tio
n)

69
5 (3

3.
4%

)
81

8 (3
2.

8%
)

84
1 (3

4.
8%

)
82

9 (3
3.

2%
)

98
4 (3

7.
6%

)
93

8 (0
36

.5
%

)
94

8 (3
7.

5%
)

88
6 (3

5.
3%

)
99

5 (3
8.

7%
)

96
9 (3

6.
3%

)
99

6 (3
5.

9%
)

0.
43

07
0.

38
%

B
M

I b
ef

or
e 

pr
eg

na
nc

y 
(k

g/
m

2 ), 
m

ea
n 

(S
D

)

23
.7

 (4
.5

)
23

.7
 (4

.4
)

23
.8

 (4
.5

)
23

.9
 (4

.6
)

24
.0

 (4
.8

)
24

.0
 (4

.8
)

24
.2

 (5
.0

)
24

.3
 (4

.9
)

24
.4

 (5
.2

)
24

.5
 (5

.0
)

24
.7

 (5
.2

)
0.

00
51

0.
11

B
M

I a
t 

de
liv

er
y 

(k
g/

m
2 ), 

m
ea

n 
(S

D
)

28
.5

 (4
.7

)
28

.7
 (4

.6
)

28
.6

 (4
.5

)
28

.8
 (4

.6
)

28
.9

 (4
.9

)
28

.9
 (4

.9
)

29
.1

 (5
.1

)
29

.2
 (4

.9
)

29
.3

 (5
.1

)
29

.4
 (5

.1
)

29
.6

 (5
.2

)
0.

00
49

0.
11

M
at

er
na

l 
ag

e 
(y

ea
rs

), 
m

ea
n 

(S
D

)

31
.1

 (5
.2

)
31

.1
 (5

.3
)

31
.2

 (5
.3

)
31

.2
 (5

.2
)

31
.2

 (5
.4

)
31

.3
 (5

.4
)

31
.4

 (5
.2

)
31

.4
 (5

.3
)

31
.6

 (5
.2

)
31

.4
 (5

.2
)

31
.5

 (5
.0

)
0.

00
06

0.
04

Pr
im

ig
ra

vi
d 

m
at

er
-

na
l a

ge
 

(y
ea

rs
), 

m
ea

n 
(S

D
)

29
.8

 (5
.3

)
29

.6
 (5

.3
)

29
.7

 (5
.3

)
29

.5
 (5

.2
)

29
.8

 (5
.4

)
29

.8
 (5

.5
)

30
.1

 (5
.3

)
29

.8
 (5

.3
)

30
.2

 (5
.3

)
29

.9
 (5

.1
)

30
.2

 (5
.0

)
0.

00
10

0.
05

G
es

ta
tio

na
l 

ag
e 

(w
ee

k)
, 

m
ea

n 
(S

D
)

39
.2

 (2
.3

)
39

.3
 (2

.2
)

39
.2

 (2
.2

)
39

.2
 (2

.1
)

39
.1

 (2
.3

)
39

.1
 (2

.4
)

39
.2

 (2
.1

)
39

.2
 (2

.1
)

39
.1

 (2
.3

)
39

.1
 (2

.3
)

39
.1

 (2
.5

)
0.

00
03

−
 0

.0
1

B
irt

h 
w

ei
gh

t 
(g

), 
m

ea
n 

(S
D

)

32
63

 (6
36

)
32

97
 (6

42
)

32
38

 (6
64

)
32

67
 (6

62
)

32
48

 (6
60

)
32

34
 (6

68
)

32
12

 (6
56

)
32

25
 (6

53
)

32
12

 (6
66

)
32

17
 (6

52
)

32
27

 (6
79

)
0.

00
09

−
 6

.3
9

Pr
ev

io
us

 b
irt

hs
 p

er
ce

nt
ag

e
 N

on
e

50
.1

8
51

.1
7

48
.7

3
51

.0
0

51
.3

4
50

.9
2

51
.6

5
51

.2
3

51
.4

3
51

.3
7

53
.1

5
 P

re
vi

ou
s 

de
liv

er
y,

 
no

 C
S

34
.3

0
33

.7
1

32
.9

4
32

.2
0

31
.1

1
32

.6
2

29
.2

1
29

.6
9

29
.4

5
31

.1
9

29
.1

4



751Archives of Gynecology and Obstetrics (2019) 299:747–754	

1 3

population described as increasing maternal age and BMI 
over time [10, 11]. It was the aim of this retrospective analy-
sis, to gain more insights in these changes over time in order 
to proof their clinical relevance.

Although a significant increase of maternal age could 
be detected in our sample within the 11-year time frame 
from 2004 until 2014, the increase found was 4.8 months 
only. The missing clinical relevance can be recognized by 
very low effect sizes. In addition, an increase of BMI before 
pregnancy of 1.0 kg/m2 and 1.1 kg/m2 at delivery within 
11 years cannot be described as a subject of clinical impor-
tance either.

Even though women at higher age were significantly more 
likely to deliver their children by CS, as were women with a 
higher BMI, parity and mode of delivery in previous preg-
nancies could be identified as the most influencing factor for 
the mode of delivery in the current pregnancy.

Strengths and limitations

This is a retrospective analysis of a birth registry of one of 
the largest level I perinatal centers in a university hospital 
setting in Germany. As described by Sandall, an increas-
ing majority of women deliver their children in units from 
3000–4999 deliveries per year in Europe [12]. Over 27,000 
deliveries were analyzed providing a sufficient sample size 
for the relevant statistical analysis. To minimize heterogene-
ity, multiple pregnancies were excluded. In addition, statisti-
cal analyses include estimation of effect sizes to quantify the 
clinical relevance independent of sample size. A multino-
mial regression model was used as the appropriate statistical 
tool to identify relevant factors.

Obviously, the retrospective design of this analysis has 
to be considered. In addition, despite the large sample size, 
our results may not be comparable or generalizable to other 
care providing systems or countries. In addition, our sample 
surely is at increased risk in general, therefore our initial 
rate of CS of 33.4% was higher than the nationwide average 
(31%) [1]. Our aim was to describe the current situation in 
our specific sample to better understand the ongoing debate 
regarding high rates of CS.

Interpretations

Although there is a demographic change in our sample, its 
clinical relevance might be lower than expected. Therefore, 
high rates of CS should not be justified by increasing age 
and BMI over time, at least in our specific population. Even 
though changes in age and BMI are associated with the 
mode of delivery, these influencing effects are small.

The prior experienced mode of delivery in multiparous 
women has a greater effect in the multivariate model than 
age and BMI. In addition, the lower the gestational age, the Ta
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more likely CS will be the mode of delivery in this current 
pregnancy.

The increasing number of women having had a CS in 
their previous pregnancy explains the raising rates of CS in 
our sample. Therefore, it is important to realize that increas-
ing rates of CS have amplifying effects in the future since 
the previously experienced mode of delivery is the variable 
of strongest influence.

Even though maternal age changes over time are of lim-
ited relevance, the high maternal age at the time of delivery 
in itself needs to be addressed. In our sample, the mater-
nal age at the time of delivery was 31.1 years overall and 
29.9 years in the primigravid group. Norman et al. described 
young women being more likely to have a vaginal delivery 
compared to their older controls [13]. Castiglioni et al. could 
show that higher age is associated with an increased risk of 
CS [14]. In addition, Wehberg et al. published their analysis 
of women at the age of 20–34 years with a rate of elective 
CS at 7.5%, whereas women aged 35–44 years delivered by 
CS in 13.6% (odds ratio CS at the age of 35–44 1.58 95% 
CI 1.51–1.66, total sample of deliveries n = 226,612) [6]. 

Begum et al. described a significant association between CS 
and higher maternal age in their population (n = 2549) [15].

Regarding BMI, the awareness of a worldwide increase 
of obesity remains important, although in our sample neither 
an increasing BMI of clinical relevance, nor a high BMI in 
itself could be identified. Poobalan et al. described a 50% 
increase of the risk to deliver by CS in overweight women 
and even higher in obese women [10].

This last paragraph of the discussion emphasizes the 
cooperation between obstetrics and urogynecology, regard-
ing the ongoing discussion how to reduce rates of CS. The 
significance of this cooperation has been described before, 
seeking to provide a pelvic floor protection for mothers-to-be 
[2]. Whereas the demographic change in our sample could 
not be proven to be of clinical relevance, these variables are 
still of great importance. Age, BMI and parity are known 
to be major risk factors for the prevalence of pelvic floor 
disorders (PFD) such as urinary or fecal incontinence and 
pelvic organ prolapse in a woman’s later life [16–18]. Obste-
tricians and urogynecologists are about to cooperate more 
intensively to identify women for medical indicated CS to 

Fig. 1   Mode of delivery in four 
time periods (CS Cesarean sec-
tion)

Table 3   Multinominal logistic regression with main outcome being the mode of delivery

Forceps, vacuum and emergency CS were excluded. In respect of previous deliveries patients are categorized as: patients without previous deliv-
ery, patients with only previous spontaneous deliveries, patients with one and patients with at least two previous CS

Elective CS versus spontaneous CS in labor versus spontaneous

est. Odds ratio 95% CI p est. Odds ratio 95% CI p

BMI at delivery (kg/m2) 0.07 1.07 1.05; 1.08 < 0.001 0.06 1.06 1.05; 1.07 < 0.001
Maternal age (years) 0.07 1.07 1.06; 1.09 < 0.001 0.05 1.05 1.04; 1.06 < 0.001
Previous delivery, no CS  1.40 0.25 0.23; 0.27 < 0.001 − 2.36 0.09 0.08; 0.11 < 0.001
One previous CS 1.12 3.08 2.77; 3.43 < 0.001 0.31 1.36 1.22; 1.52 < 0.001
At least two previous CS 3.76 43.00 42.63; 43.35 < 0.001 1.47 4.36 4.32; 4.39 < 0.001
Year of delivery  0.03 0.97 0.97; 0.97 < 0.001 − 0.00 1.00 1.00; 1.00 0.732
Birth weight (100 g)  0.00 1.00 0.98; 1.01 0.590 0.02 1.02 1.01; 1.03 < 0.001
Gestational age (weeks)  0.26 0.77 0.74; 0.80 < 0.001 − 0.13 0.87 0.85; 0.90 < 0.001
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prevent pelvic floor disorders, and vice versa, to identify 
women who can be encouraged to deliver spontaneously. 
Systems of risk stratification such as UR–CHOICE ask 
specific questions to determine the risk for prolapse and 
incontinence in a woman’s life depending on certain vari-
ables such as U, prevalence of urinary incontinence before 
pregnancy, R, race/ethnicity, C, child bearing started at what 
age?, H, mothers’ height, O, overweight, I inheritance, C, 
number of children desired, E, estimated fetal weight [19, 
20]. There is evidence that women smaller than 160 cm are 
at a specifically higher risk for prolapse in their ongoing 
later life, especially if the newborn has a weight of more 
than 4 kg. Gyhagen et al. describe in their study that the 
prevalence of prolapse in women smaller than 160 cm within 
20 years increases significantly from 13.4% to 24.2% if the 
fetal weight is 4 kg and more (OR 2.06; 95% CI 1.19–3.55) 
[21]. Since the actual size of this specific cohort of women 
being at high risk for PFD has not been described, we used 
our descriptive analysis to provide these numbers in our 
sample as follows: number of mothers < 160 cm height, 
> 4 kg fetal weight n = 104, 0.37% of the overall sample of 
27,729. The mean age of these mothers was 30.9 ± 5.4 years 
(mean ± SD). In this cohort, the mode of delivery was dis-
tributed as: spontaneous (41.3%; n = 43), vaginal opera-
tive (4.8%; n = 5), elective CS (16.3%; n = 17), CS in labor 
(36.5%; n = 38), emergency CS (1.0%; n = 1), overall rate of 
CS (53.8%; n = 58). From all women who started vaginal 
delivery and ended up in a CS, in n = 29 (76%) the indica-
tion for CS was failure to progress in the second stage of 
labor. In our sample, the high-risk population is very small, 
suggesting that pelvic protective effects of CS might not be 
relevant for the majority of mothers-to-be.

The interaction between obstetrics and urogynecology 
will be of increasing importance to provide a patient-ori-
ented, individualized treatment of mothers-to-be includ-
ing aspects of pelvic floor protection based on informed 
consent. In our aging society, benefits of early mother-
hood should be of growing awareness.

Conclusion

The demographic change should not be used to justify high 
rates of CS. Small increases in both maternal age and BMI 
do not seem to be of clinical relevance due to their small 
effect sizes. The most important variable associated with 
the mode of delivery in our sample was previous birth 
mode and only to a lower extend age and BMI.
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