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of pregnancies, often with different modes of delivery. The
aim of this study was therefore to compare the prevalence
of UI 20 years after delivery in a cohort of women who
had given birth to only one child after vaginal delivery or
caesarean section.

Methods

A national survey of pelvic floor dysfunction, the Swedish
Pregnancy, Obesity and Pelvic Floor (SWEPOP) study, was
conducted in 2008. The population studied and their
obstetric data were obtained from the Swedish Medical
Birth Register (MBR). The MBR, which was started in
1973, is a national register that includes more than 98% of
all births in Sweden. Data from all antenatal clinics and all
obstetric units are sent to the MBR at the National Board
of Health and Welfare. Obstetrical parameters from the
delivery were obtained from the MBR. Caesarean sections
performed before the onset of labour were denoted as elec-
tive caesarean sections, and caesarean sections performed
during labour were denoted as acute caesarean sections.
The weight and height of pregnant women had been mea-
sured by a midwife at the antenatal clinic, usually at 8–
10 weeks of gestation, and was also obtained from the
MBR. Maternal weight at delivery and the weight gain dur-
ing pregnancy were recorded at the delivery unit, and were
also obtained from the MBR. When individual data were
initially examined it was noted that the maximum recorded
body weight from the MBR was 99 kg. Because of a lack of
data storage capacity in the 1980s, the MBR had decided to
restrict the registration of ‘heavy women’ by recording up
to two digits only. We therefore reviewed the patient
records of the 300 women recorded as having a body
weight of 99 kg to obtain the correct weights of these
women.

The quality of this national database has been shown
to be good and suitable for population studies of this type.
A description of the MBR in English can be found
at www.socialstyrelsen.se/register/halsodataregister/medicins-
kafodelseregistret/inenglish, and an evaluation of the MBR
has been performed by Cnattingius et al.7 as well as by the
National Board of Health and Welfare, and is available at
www.socialstyrelsen.se/publikationer2002/2002-112-4. Inclu-
sion criteria for participation in this study were singleton
primiparae who delivered in the period 1985–1988 and
who had no further births. Multifetal pregnancies were
excluded. Ethical approval was obtained from the Regional
and the National Ethic Review Boards (the Ethics Commit-
tee at Sahlgrenska Academy, Gothenburg University, and
the National Board of Health and Welfare).

The results of this study have been reported according to
the Strengthening the Reporting of Observational Studies
in Epidemiology (STROBE) Statement.

The questionnaire was sent to 9423 women who were
asked to provide written, informed consent to participate
and to complete a questionnaire (Figure 1). Women were
excluded from the study, based on the answers in the ques-
tionnaire, if they affirmed multiparity (the misdiagnosis of
‘parity’ is predominantly related to immigration, as the first
birth in Sweden is sometimes assumed to be the first birth
ever), or a multifetal or current pregnancy (Figure 1). The
results regarding anal incontinence and genital prolapse will
be reported separately.

The 31-item questionnaire included questions about cur-
rent height and weight, urinary or anal incontinence and
genital prolapse, menstrual status, hysterectomy, the meno-
pause, and hormone treatment, etc. UI was defined accord-
ing to the International Continence Society and by the
question ‘Do you have involuntary loss of urine?’.8 Partici-
pants reporting UI were grouped according to the duration
of UI (UI < 5 years, 5–10 years, or >10 years). The severity
of UI (frequency and volume of leakage) was assessed using
the Sandvik score.9 After three mailing cycles during a 4-
month period the questionnaire was returned by 6148
women (65.2%).

Maternal body mass index (BMI) was categorized as
normal (<25), overweight (‡25–29.9), and obese (‡30)
according to the WHO classification,10 and was calculated
for each woman according to weight and height measure-
ments in early pregnancy at 8–10 weeks of gestation (early

Reported from Medical Birth 
Register, n = 10 117  

No address/died/secrecy 
n = 694  

Invited to participate in study 
n = 9423  

Responders 
n = 6148 (65.2%)

Non-responders 
n = 3275 (34.8%)

Return to sender/severe illness
n = 88  

Completed questionnaire 
n = 6060 (64.3%)

Excluded due to multiparity 
/multifetal/pregnant, n = 824  

Included/analysed 
n = 5236  

Figure 1. Flow chart of the women who gave birth to one child in the
period 1985–1988, as identified from the Swedish Medical Birth
Register (MBR).
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Objective To investigate the prevalence and risk factors for
urinary incontinence (UI) 20 years after one vaginal delivery or
one caesarean section.

Design Registry-based national cohort study.

Setting Women who returned postal questionnaires (response rate
65.2%) in 2008.

Population Singleton primiparae who delivered in the period
1985–1988 with no further births (n = 5236).

Methods The Swedish Pregnancy, Obesity and Pelvic Floor
(SWEPOP) study linked Medical Birth Register (MBR) data to a
questionnaire about UI.

Main outcome measures Prevalence of UI and UI for more than
10 years (UI > 10 years) were assessed 20 years after childbirth.

Results The prevalence of UI (40.3 versus 28.8%; OR 1.67;
95% CI 1.45–1.92) and UI > 10 years (10.1 versus 3.9%; OR 2.75;

95% CI 2.02–3.75) was higher in women after vaginal delivery
than after caesarean section. There was no difference in the
prevalence of UI or UI > 10 years after an acute caesarean section
or an elective caesarean section. We found an 8% increased risk of
UI per current body mass index (BMI) unit, and age at delivery
increased the UI risk by 3% annually.

Conclusions Two decades after one birth, vaginal delivery was
associated with a 67% increased risk of UI, and UI > 10 years
increased by 275% compared with caesarean section. Our data
indicate that it is necessary to perform eight or nine caesarean
sections to avoid one case of UI. Weight control is an important
prophylactic measure to reduce UI. Current BMI was the most
important BMI-determinant for UI, which is important, as BMI
is modifiable.

Keywords Body mass index, caesarean section, epidemiology, risk
factor, urinary incontinence, vaginal delivery.
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Introduction

In modern societies, women live the major part of their lives
after giving birth to one or two children. Urinary inconti-
nence (UI) is a common condition affecting adult women of
all ages that may have a negative influence on their quality of
life.1 Pregnancy, and in particular vaginal delivery, has been
implicated in the etiology of UI.1,2 An increasing number of
women request caesarean section for non-medical indica-
tions, and for some this demand appears to be motivated by
a desire to prevent pelvic floor damage, including UI.

The etiology of UI is known to be multifactorial, but
obesity and ageing, as well as obstetric trauma during
childbirth, are known to be three of the most important
risk factors.1,2 Although several studies have demonstrated
an association between UI and vaginal delivery in the
short- and medium long-term, the long-term effects of
childbirth on the risk of UI remain controversial.3–6 The
assessment of the influence of childbirth on urinary incon-
tinence later in life has been hampered by the heterogeneity
of study populations. Women of different ages and varying
body weights have been included after a variable number
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Objective To study the effect of one vaginal delivery (VD)
compared with one caesarean section (CS) on the prevalence,
severity and bothersomeness of urinary incontinence (UI)
subtypes—stress (SUI), urge (UUI) and mixed (MUI)—20 years
after delivery.

Design Registry-based national cohort study.

Setting Women who returned postal questionnaires (response
rate 65.2%) in 2008.

Population Primiparae with one birth in 1985–88 (n = 5236) and
no further births.

Methods Medical Birth Register data were linked to a
questionnaire. Analysis of variance and multivariate analysis were
used to obtain adjusted prevalences and odds ratios (adjOR).

Main outcome measures Prevalence, risk factors, severity,
bothersomeness of UI subtypes.

Results The prevalence of SUI, UUI and MUI was 15.3, 6.1,
14.4%, respectively, and was higher for all subtypes after VD

versus CS. Moderate to severe incontinence was more prevalent
after VD (21.3%) compared with CS (13.5%; adjOR 1.68, 95%
confidence interval [95% CI] 1.40–2.03). Bothersome incontinence
differed between MUI (38.9%), UUI (27.1%) and SUI (18.0%).
The prevalence of bothersome UI was higher after VD compared
with CS (11.2 versus 6.3%; adjOR 1.85, 95% CI 1.42–2.39) and
consulting a doctor for UI was reported more often after VD than
CS. Bothersome MUI occurred in 40.0% of incontinent women
after VD compared with 29.9% after CS (adjOR 1.65, 95% CI
1.07–2.54). Symptomatic pelvic organ prolapse was an important
modifier of UI with regard to its prevalence, duration, type and
bothersomeness.

Conclusion The prevalence of SUI, UUI and MUI was higher and
moderate to severe UI and bothersome UI were reported more
often after VD than CS 20 years after one delivery.

Keywords Bothersomeness, caesarean section, epidemiology,
mixed urinary incontinence, severity, stress urinary incontinence,
urge urinary incontinence, vaginal delivery.
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Introduction

Urinary incontinence (UI) is a global, highly prevalent, and
costly condition that affects women of all ages, and its
impact on quality of life is known to be substantial.1,2 The
high prevalence of UI obtained from epidemiological sur-
veys has necessitated the development of a system to grade

its severity in order to determine the clinical relevance of
the problem and to select women for further evaluation
and treatment.3,4 The severity of UI has been shown to be
associated with the subjective appreciation of the condition,
indicating an increase in bother with increasing severity of
UI.5 Subtypes of UI (stress urinary incontinence, SUI; urge
urinary incontinence, UUI; and mixed urinary inconti-
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Statistical methods
Statistical analysis was performed with SAS 9.1 (SAS Insti-
tute Inc., Cary, NC, USA). For cohort characteristics
chi-square test was used to compare categorical variables
and the Student’s t-test for continuous variables. A
P-value <0.05 was considered statistically significant.
Adjusted prevalences were calculated using an analysis of
variance after taking other risk factors into account. Odds
ratios (ORs) and their 95% confidence intervals were cal-
culated from the logistic regression model. A logistic
regression model was used to assess risk factors for both-
ersome UI. Potential risk factors used in the analysis for
bothersome UI were mode of delivery, infant birthweight
dichotomised <4500 or ≥4500 g, maternal age, current
BMI (kg/m2), sPOP and UI >10 years. For bothersome
SUI, UUI and MUI a backward logistic regression analysis
was made including maternal age, mode of delivery, cur-
rent BMI, sPOP, UI >10 years, and infant birthweight
≥4500 g. Odds ratios and their 95% confidence intervals
were calculated from the model. A linear regression was
used to assess severity of UI. Potential risk factors used in
the analysis were mode of delivery, age at delivery, cur-
rent BMI, infant birthweight and subtypes of UI, sPOP
and UI >10 years. The prevalence data permitted the cal-
culation of the number of CS needed to avoid one case
of UI using the number-needed-to-treat principle. The
number needed to treat was calculated as the inverse of
the absolute risk reduction, where risk reduction was the
difference of adjusted prevalence of UI between VD and
CS.

Results

The questionnaire was returned by 65.2% (n = 6148). The
basic characteristics of these women have been described in
detail previously.8 In the total cohort (n = 5118) SUI
occurred in 15.3%, UUI in 6.1% and MUI in 14.4%. Pre-
valences in the total population were higher after VD com-
pared with CS and the increase was 4.4% for SUI, 2.8% for
UUI and 4.7% for MUI (Table 1). However, in incontinent
women the percentage of each subtype was very similar
after both modes of delivery.
In incontinent women (n = 1899) moderate to severe

incontinence (score 3–8, according to the Sandvik severity
index) occurred in 68.1% of women with MUI, in 53.7%
with UUI and 40.9% of women with SUI (Table 2).
Among incontinent women the percentage of moderate to
severe UI was 52% (181/348) after CS and 54% (831/1551)
after VD. In contrast, the prevalence of moderate to severe
incontinence was higher for each subtype of incontinence
after VD compared with CS and the difference in preva-
lence of moderate to severe UI between VD and CS was
7.8% (OR 1.68; 95% CI 1.40–2.03) (Table 3). The percent-
age of severe UI was 19% (CS 67/348; VD 300/1551) after
both modes of delivery. The number-needed-to-treat to
avoid one case of moderate to severe UI was 13 CS.
Bothersome incontinence was reported by 27.2% (532/

1954) of all incontinent women (Table 4). The prevalence
of bothersome UI was significantly higher after VD com-
pared with CS (11.2% versus 6.3%, OR 1.85; 95% CI 1.42–
2.39) (Table 1). The number-needed-to-treat to avoid one

Table 1. The prevalence of urinary incontinence subtypes and different measures of impact of incontinence grouped according to mode of
delivery

Crude Adjusted*

VD CS OR (95% CI) VD CS OR (95% CI)

SUI 16.3%

642/3931

11.9%

141/1187

1.45 (1.19–1.76) 16.4% 12.0% 1.42 (1.16–1.75)

UUI 6.4%

252/3931

4.9%

58/1187

1.33 (0.99–1.79) 6.8% 4.0% 1.66 (1.22–2.26)

MUI 15.3%

601/3931

11.6%

138/1187

1.37 (1.13–1.67) 15.4% 10.7% 1.46 (1.18–1.81)

Bothersome UI 11.2%

449/3995

6.9%

83/1204

1.71 (1.34–2.18) 11.2% 6.3% 1.85 (1.42–2.39)

Significant UI 9.7%

386/3995

6.3%

76/1204

1.59 (1.23–2.05) 9.7% 5.7% 1.76 (1.34–2.31)

Sought doctor 5.2%

207/3967

3.7%

44/1192

1.44 (1.03–2.00) 5.4% 3.2% 1.65 (1.17–2.34)

*Adjusted for maternal age, current BMI and infant birthweight.
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Abstract
Introduction and hypothesis The aetiology of bowel inconti-
nence in middle-aged women is multifactorial and the contri-
bution of birth-related factors later in life is still poorly de-
fined. The aim was to assess prevalence, risk factors and
severity of faecal (FI, defined as the involuntary loss of
faeces—solid or liquid) and anal incontinence (AI, includes
FI as well as the involuntary loss of flatus) 20 years after one
vaginal (VD) or one caesarean section (CS).
Methods This was a registry-based national cohort study of
primiparae giving birth in 1985–1988 and having no further
births (n=5,236). Data from the Swedish Medical Birth
Register were linked to information from a pelvic floor disor-
der questionnaire in 2008 (response rate 65.2 %). Analysis of
variance and multivariate analysis were used to obtain adjust-
ed prevalence and odds ratios (adj-OR).
Results Overall prevalences of FI and AI were 13.6 and
47.0 %. FI prevalence was higher after VD compared with
CS [14.5 versus 10.6 %, adj-OR 1.43, 95 % confidence
interval (CI) 1.16–1.77] but was not increased after acute
versus elective CS. Perineal tear (≥second degree) increased
the prevalence and risk of FI compared with no tear
(22.8 versus 13.9 %, adj-OR 1.95, 95 % CI 1.33–2.85). The

prevalence of FI was lower after VD with an episiotomy
(11.1 %) and similar to that after CS (10.6 %). With each unit
increase of current body mass index the odds of FI increased
by 6 % (OR 1.06, 95 % CI 1.04–1.08).
Conclusions Late FI and AI prevalences were higher after VD
compared with CS. Perineal tear (≥second degree) versus no
tear doubled the prevalence of FI. FI prevalence was similar
after a CS and a VD combined with episiotomy.

Keywords Anal incontinence . Caesarean section .

Epidemiology . Faecal incontinence . Long-term risk factor .

Vaginal delivery

Introduction

The very thought of becoming permanently incontinent of
faeces or flatus due to vaginal delivery (VD) has been shown
to be one of the main reasons why some women contemplate
caesarean section (CS) [1, 2]. In one study this attitude was
most prevalent among female obstetricians [1] despite the fact
that it has not been conclusively demonstrated that CS is
protective against persistent faecal incontinence due to vaginal
birth [3].

To date, much research has focused on sphincter injuries to
explain faecal incontinence (FI) in parous women, based on
the assumption that these injuries and their putative risk fac-
tors alone explain bowel incontinence after childbirth. This
hypothesis has been challenged in recent studies that have
shown that the vast majority of community-dwelling women
with FI report that symptoms develop after 40 years of age and
the main risk factors were not related to childbirth but instead
to diarrhoea, irritable bowel syndrome, smoking, cholecystec-
tomy and obesity [4]. Hence, these observations also hint at
the essential fact that bowel continence is a complex bodily
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Objective: to assess prevalence and identify Risk Factors 
for AI and FI 20 years after a vaginal or cesarean delivery.

proportion of women with isolated leakage of flatus differed
little between women delivered by CS (74.1 %) or after a VD
(70.6 %) (Table 1).

The proportion of women with severe incontinence, ac-
cording to the Wexner Continence Grading Scale, was higher
among vaginally delivered women compared with women
delivered by CS (4.4 vs 2.8 %, OR 1.86, CI 1.03–3.58)
(Table 2). There was, however, no difference in the adjusted
prevalence and OR of AI after acute compared with elective
CS [47.0 % (197/438) vs 43.0% (336/760), OR 1.17, 95% CI
0.92–1.49] or FI [12.7 % (54/438) vs 10.8 % (84/766), OR
1.20, 95 % CI 0.83–1.73].

The logistic regression analysis of AI and FI showed that
VD, current BMI and maternal age were risk factors. The two
strongest risk factors, VD and BMI, were associated with an
almost doubled odds increase for FI compared with AI. For
each unit increase of BMI there was an increased odds of AI
by 3 % (OR 1.03, 95 % CI 1.02–1.04) and for FI by 6 % (OR
1.06, 95 % CI 1.04–1.08) (Table 3). In a subgroup analysis of
both modes of delivery, it was found that BMI ≥30 in com-
parison with normal BMI was associated with an odds in-
crease of approximately 50% (for CSOR 1.57, 95%CI 1.15–
2.13; for VD OR 1.41, 95 % CI 1.18–1.67) (Table 4).

Maternal age was a risk factor for both AI (an increase of
4 % yearly) and FI (3 % yearly). AI increased by 1 % for each
100 g increase in infant birthweight (OR 1.01, 95 % CI 1.00–
1.02), but was not a risk factor for FI. Infant head circumfer-
ence was not a risk factor (Table 3).

The prevalence of ≥second-degree tears was 4.6 % and a
≥second-degree tear was associated with an almost doubled
prevalence of FI compared with women without ≥second-
degree tears (22.8 vs 13.9 %, OR 1.95, 95 % CI 1.33–2.85)
(Table 5). It was also possible to calculate the difference in OR
for FI between surgically and vaginally delivered women
including or excluding a perineal tear ≥second degree from
the vaginal cohort. This resulted in a 4 % decrease in odds of
FI, from 43 to 39 % (OR 1.39, 95 % CI 1.13–1.72). In this
respect, it was possible to calculate the relative impact of
≥second-degree perineal tears (considering the rate of perineal
tears of 4.6 % after vaginal birth) on the total risk increase of
FI after VD. Excluding all≥second-degree perineal tears
lowered the OR from 43 to 39 %, which meant that tears were
responsible for only 9 % of the total risk increase after VD.

The rate of episiotomy in this study was 12.8 % (n=510),
which by international comparison is low, but similar to the
national episiotomy rate (16 %) in Sweden in 1985 (Medical

Fig. 1 The prevalence of anal
(=FI and/or flatus incontinence)
and FI (n=5,160)

Table 1 The difference in crude and adjusted prevalence of different qualities of leakage when comparing one VD and one CS

Crude Adjusted

VD CS VD CS
% % OR (95 % CI) % % OR (95 % CI)

AI (n=2,425) 47.8 (n=1,895) 44.5 (n=530) 1.14 (1.00–1.30) 48.3 42.8 1.25 (1.10–1.43)

FI (n=701) 14.2 (n=563) 11.6 (n=138) 1.26 (1.03–1.54) 14.5 10.6 1.43 (1.16–1.77)

Solid (n=245) 5.1 (n=200) 3.8 (n=45) 1.35 (0.97–1.88) 5.1 3.4 1.54 (1.08–2.17)

Liquid (n=660) 13.5 (n=535) 10.5 (n=125) 1.33 (1.08–1.63) 13.9 9.4 1.53 (1.23–1.90)

Flatus (n=2,336) 46.0 (n=1,825) 42.9 (n=511) 1.13 (0.99–1.29) 46.5 41.4 1.23 (1.07–1.42)

Flatus only (n=1,724) 33.6 (n=1,332) 32.9 (n=392) 1.03 (0.90–1.18) 33.8 32.3 1.07 (0.93–1.24)

Adjusted for maternal age, current BMI and infant birthweight
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Abstract
Introduction and hypothesis The aetiology of bowel inconti-
nence in middle-aged women is multifactorial and the contri-
bution of birth-related factors later in life is still poorly de-
fined. The aim was to assess prevalence, risk factors and
severity of faecal (FI, defined as the involuntary loss of
faeces—solid or liquid) and anal incontinence (AI, includes
FI as well as the involuntary loss of flatus) 20 years after one
vaginal (VD) or one caesarean section (CS).
Methods This was a registry-based national cohort study of
primiparae giving birth in 1985–1988 and having no further
births (n=5,236). Data from the Swedish Medical Birth
Register were linked to information from a pelvic floor disor-
der questionnaire in 2008 (response rate 65.2 %). Analysis of
variance and multivariate analysis were used to obtain adjust-
ed prevalence and odds ratios (adj-OR).
Results Overall prevalences of FI and AI were 13.6 and
47.0 %. FI prevalence was higher after VD compared with
CS [14.5 versus 10.6 %, adj-OR 1.43, 95 % confidence
interval (CI) 1.16–1.77] but was not increased after acute
versus elective CS. Perineal tear (≥second degree) increased
the prevalence and risk of FI compared with no tear
(22.8 versus 13.9 %, adj-OR 1.95, 95 % CI 1.33–2.85). The

prevalence of FI was lower after VD with an episiotomy
(11.1 %) and similar to that after CS (10.6 %). With each unit
increase of current body mass index the odds of FI increased
by 6 % (OR 1.06, 95 % CI 1.04–1.08).
Conclusions Late FI and AI prevalences were higher after VD
compared with CS. Perineal tear (≥second degree) versus no
tear doubled the prevalence of FI. FI prevalence was similar
after a CS and a VD combined with episiotomy.
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Introduction

The very thought of becoming permanently incontinent of
faeces or flatus due to vaginal delivery (VD) has been shown
to be one of the main reasons why some women contemplate
caesarean section (CS) [1, 2]. In one study this attitude was
most prevalent among female obstetricians [1] despite the fact
that it has not been conclusively demonstrated that CS is
protective against persistent faecal incontinence due to vaginal
birth [3].

To date, much research has focused on sphincter injuries to
explain faecal incontinence (FI) in parous women, based on
the assumption that these injuries and their putative risk fac-
tors alone explain bowel incontinence after childbirth. This
hypothesis has been challenged in recent studies that have
shown that the vast majority of community-dwelling women
with FI report that symptoms develop after 40 years of age and
the main risk factors were not related to childbirth but instead
to diarrhoea, irritable bowel syndrome, smoking, cholecystec-
tomy and obesity [4]. Hence, these observations also hint at
the essential fact that bowel continence is a complex bodily
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proportion of women with isolated leakage of flatus differed
little between women delivered by CS (74.1 %) or after a VD
(70.6 %) (Table 1).

The proportion of women with severe incontinence, ac-
cording to the Wexner Continence Grading Scale, was higher
among vaginally delivered women compared with women
delivered by CS (4.4 vs 2.8 %, OR 1.86, CI 1.03–3.58)
(Table 2). There was, however, no difference in the adjusted
prevalence and OR of AI after acute compared with elective
CS [47.0 % (197/438) vs 43.0% (336/760), OR 1.17, 95% CI
0.92–1.49] or FI [12.7 % (54/438) vs 10.8 % (84/766), OR
1.20, 95 % CI 0.83–1.73].

The logistic regression analysis of AI and FI showed that
VD, current BMI and maternal age were risk factors. The two
strongest risk factors, VD and BMI, were associated with an
almost doubled odds increase for FI compared with AI. For
each unit increase of BMI there was an increased odds of AI
by 3 % (OR 1.03, 95 % CI 1.02–1.04) and for FI by 6 % (OR
1.06, 95 % CI 1.04–1.08) (Table 3). In a subgroup analysis of
both modes of delivery, it was found that BMI ≥30 in com-
parison with normal BMI was associated with an odds in-
crease of approximately 50% (for CSOR 1.57, 95%CI 1.15–
2.13; for VD OR 1.41, 95 % CI 1.18–1.67) (Table 4).

Maternal age was a risk factor for both AI (an increase of
4 % yearly) and FI (3 % yearly). AI increased by 1 % for each
100 g increase in infant birthweight (OR 1.01, 95 % CI 1.00–
1.02), but was not a risk factor for FI. Infant head circumfer-
ence was not a risk factor (Table 3).

The prevalence of ≥second-degree tears was 4.6 % and a
≥second-degree tear was associated with an almost doubled
prevalence of FI compared with women without ≥second-
degree tears (22.8 vs 13.9 %, OR 1.95, 95 % CI 1.33–2.85)
(Table 5). It was also possible to calculate the difference in OR
for FI between surgically and vaginally delivered women
including or excluding a perineal tear ≥second degree from
the vaginal cohort. This resulted in a 4 % decrease in odds of
FI, from 43 to 39 % (OR 1.39, 95 % CI 1.13–1.72). In this
respect, it was possible to calculate the relative impact of
≥second-degree perineal tears (considering the rate of perineal
tears of 4.6 % after vaginal birth) on the total risk increase of
FI after VD. Excluding all≥second-degree perineal tears
lowered the OR from 43 to 39 %, which meant that tears were
responsible for only 9 % of the total risk increase after VD.

The rate of episiotomy in this study was 12.8 % (n=510),
which by international comparison is low, but similar to the
national episiotomy rate (16 %) in Sweden in 1985 (Medical

Fig. 1 The prevalence of anal
(=FI and/or flatus incontinence)
and FI (n=5,160)

Table 1 The difference in crude and adjusted prevalence of different qualities of leakage when comparing one VD and one CS

Crude Adjusted

VD CS VD CS
% % OR (95 % CI) % % OR (95 % CI)

AI (n=2,425) 47.8 (n=1,895) 44.5 (n=530) 1.14 (1.00–1.30) 48.3 42.8 1.25 (1.10–1.43)

FI (n=701) 14.2 (n=563) 11.6 (n=138) 1.26 (1.03–1.54) 14.5 10.6 1.43 (1.16–1.77)

Solid (n=245) 5.1 (n=200) 3.8 (n=45) 1.35 (0.97–1.88) 5.1 3.4 1.54 (1.08–2.17)

Liquid (n=660) 13.5 (n=535) 10.5 (n=125) 1.33 (1.08–1.63) 13.9 9.4 1.53 (1.23–1.90)

Flatus (n=2,336) 46.0 (n=1,825) 42.9 (n=511) 1.13 (0.99–1.29) 46.5 41.4 1.23 (1.07–1.42)

Flatus only (n=1,724) 33.6 (n=1,332) 32.9 (n=392) 1.03 (0.90–1.18) 33.8 32.3 1.07 (0.93–1.24)

Adjusted for maternal age, current BMI and infant birthweight
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Birth Register). The prevalence of late FI after a birth with an
episiotomy was 11.1 % compared to VD without episiotomy
(14.7 %, OR 0.78, 95 % CI 0.58–1.05) (Table 5). The differ-
ence in prevalence of late FI between VD with an episiotomy
and VD with tears (≥second degree) was 11.7 % units (OR
2.35, 95 % CI 1.43–3.83). VE (n=734, 18.4 %) was a risk
factor for both AI (OR 1.21, 95 % CI 1.03–1.42) and FI (OR
1.27, 95 % CI 1.02–1.58) compared with spontaneous VD
(Table 5).

A comparison was also performed between women who
had a VD with a second-degree tear and women who had an
episiotomy in association with a VD. The prevalence of FI and
AI, respectively, for womenwith a VD and second-degree tear
was 10.0 and 42.0 % compared to 11.2 and 45.8 % for women
with a VD and episiotomy (adjusted OR for FI 0.85, 95 % CI
0.48–1.54; adjusted OR for AI 0.88, 95 % CI 0.33–2.30).

In a subgroup analysis the combination of short mother
≤160 cm and infant birthweight ≥4,000 g compared with
≤160 cm and infant birthweight <4,000 g was not a risk factor
for either AI (OR 1.01, 95 % CI 0.64–1.58) or FI (OR 0.81,
95 % CI 0.40–1.64).

Discussion

Main findings

Bowel incontinence affected a high percentage of women
20 years after one birth. FI and AI prevalences were higher
after VD compared with CS and consistent for all qualities of

any incontinence (flatus, liquid and solid stool). The preva-
lence of bowel incontinence did not differ between acute and
elective CS. A greater proportion of women reported severe
incontinence after VD compared with CS. Tears (≥second
degree) almost doubled the prevalence of FI. FI prevalence
after VD with episiotomy was similar to that after a CS.

Interpretations

The reported prevalence of AI and FI after childbirth varies
considerably due to different definitions, types of question-
naires, selected populations and length of follow-up [12]. The
overall late prevalences of FI and isolated flatus incontinence
reported here are similar to those reported by Fritel et al. [11]
(9.5 % for FI and 28.6 % for isolated flatus incontinence)
taking into account the inclusion of nulliparous subjects in that
study. Age is considered to be a major risk factor for FI [12]
and was confirmed in this study, demonstrating an annual
increase of FI by 3 %. The association between FI and age
may not be linear, since FI usually has a late onset, with an
incidence peaking at about 55 years [4] close to the mean age
in this study (51 years). There was also an association between
AI and age for both modes of delivery, and the effect of the
independent risk factor age was greater in the CS group.
Several studies [13] have shown BMI to be associated with
incontinence, consistent with our findings. In a cross-sectional
study of middle-aged women, Erekson et al. showed that for
each 5-unit increase of BMI the risk of AI increased by 21 %
[13]. Corresponding results in our study were 15% for AI and

Table 2 Severity of incontinence based on the Wexner Continence
Grading Scale in women after one CS or one VD

VD (n=1,896) CS (n=532)
Wexner score % % OR 95 % CI

1–3 (mild) 73.6 (n=1,395) 76.3 (n=406) 1.0 (ref.) –

4–8 (moderate) 22.0 (n=417) 20.9 (n=111) 1.10 0.87–1.40

9–20 (severe) 4.4 (n=84) 2.8 (n=15) 1.86 1.03–3.58

Adjusted for maternal age, current BMI and infant birthweight

Table 3 Logistic regression of risk factors for AI and FI including all
variables of the full model (n=4,951)

AI FI
OR (95 % CI) OR (95 % CI)

VD vs CS 1.24 (1.07–1.43) 1.46 (1.18–1.81)

Current BMI (kg/m2) 1.03 (1.02–1.04) 1.06 (1.04–1.08)

Infant birthweight (0.1 kg) 1.01 (1.00–1.02) 1.01 (0.99–1.02)

Maternal age 1.04 (1.03–1.05) 1.03 (1.02–1.05)

Head circumference
(≤35 vs >35 cm)

0.97 (0.94–1.01) 0.98 (0.93–1.03)

Table 4 Adjusted OR for AI in relation to stratified risk factors and
according to mode of delivery

VD 95 % CI CS 95 % CI

Current BMI (kg/m2)a

<25, n=2,477 Ref. – Ref. –

25–29.9, n=1,643 1.17 1.01–1.35 0.99 0.76–1.31

≥30, n=977 1.41 1.18–1.67 1.57 1.15–2.13

Age at deliveryb

<23, n=631 Ref. – Ref. –

23–29, n=1,973 1.02 0.84–-1.25 1.56 0.92–2.66

30–34, n=1,471 1.35 1.09–1.66 2.22 1.31–3.76

≥35, n=1,124 1.63 1.29–2.05 2.61 1.56–4.38

Infant birthweight (g)c

<3,000, n=808 Ref. – Ref. –

3,000–3,499, n=1,698 1.23 0.98–1.53 0.93 0.69–1.25

3,500–3,999, n=1,430 1.37 1.10–1.71 1.13 0.80–1.59

4,000–4,499, n=1,078 1.37 1.09–1.73 0.91 0.62–1.34

≥ 4,500, n=181 1.46 0.98–2.18 0.54 0.28–1.02

a Adjusted for maternal age and infant birthweight
b Adjusted for current BMI and infant birthweight
c Adjusted for maternal age and current BMI
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Objective To investigate prevalence and risk factors for
symptomatic pelvic organ prolapse (sPOP) and sPOP concomitant
with urinary incontinence (UI) in women 20 years after one
vaginal delivery or one caesarean delivery.

Design Registry-based national cohort study.

Setting Women who returned a postal questionnaire in 2008
(response rate 65.2%).

Population Singleton primiparae with a birth in 1985–88 and no
further births (n = 5236).

Methods The SWEPOP study used validated questionnaires about
sPOP and UI.

Main outcome measures Prevalence rate and risk of sPOP with or
without concomitant UI.

Results Prevalence of sPOP was higher after vaginal delivery
compared with caesarean section (14.6 versus 6.3%, odds ratio
[OR] 2.55; 95% confidence interval [95% CI] 1.98–3.28) but was
not increased after acute compared with elective caesarean section.

Episiotomy, vacuum extraction and second-degree or more
laceration were not associated with increased risk of sPOP
compared with spontaneous vaginal delivery. Symptomatic POP
increased 3% (OR 1.03; 95% CI 1.01–1.05) with each unit
increase of current BMI and by 3% (OR 1.03; 95% CI 1.02–1.05)
for each 100 g increase of infant birthweight. Mothers £160 cm
who delivered a child with birthweight ‡4000 g had a doubled
prevalence of sPOP compared with short mothers who delivered
an infant weighing <4000 g (24.2 versus 13.4%, OR 2.06; 95% CI
1.19–3.55). Women with sPOP had UI and UI > 10 years more
often than women without prolapse.

Conclusion The prevalence of sPOP was doubled after vaginal
delivery compared with caesarean section, two decades after one
birth. Infant birthweight and current BMI were risk factors for
sPOP after vaginal delivery.

Keywords Body mass index, caesarean section, epidemiology,
episiotomy, long-term risk factor, pelvic organ prolapse, perineal
laceration, questionnaire, urinary incontinence, vacuum extraction,
vaginal delivery.

Please cite this paper as: Gyhagen M, Bullarbo M, Nielsen T, Milsom I. Prevalence and risk factors for pelvic organ prolapse 20 years after childbirth: a
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Introduction

Pelvic organ prolapse (POP) is considered to be one of the
major anatomical sequelae of childbirth.1 Globally up to
half of all parous women have some degree of clinical pro-
lapse and 10–20% are symptomatic (sPOP).1,2 In addition
to mechanical discomfort, POP may negatively affect sexu-
ality, body image and quality of life1,3,4 and is one of the
most common reasons for gynaecological surgery5 peaking
in upper midlife.6 Today the lifetime risk of POP surgery is

reported to be 11–19% in welfare states.6–8 Life expectancy
of women worldwide is increasing and women throughout
the world are living longer after childbirth and therefore
we must further increase our efforts to minimise possible
long-term morbidity due to childbirth through preventive
strategies based on a better knowledge of risk factors.

Pelvic organ prolapse is a rare condition in nulliparous
women and in women after one or several caesarean sec-
tions, indicating that mode of delivery is more important
than pregnancy alone.9,10 Obstetric trauma resulting from
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The corresponding figure for women delivered by caesarean
section was 0.1%.

The results indicated that 12 caesarean sections needed
to be performed to avoid one case of sPOP. There was
however no significant difference in the prevalence or odds
of sPOP after acute caesarean section compared with elec-
tive caesarean section 6.0 versus 6.3% (OR 0.95; 95% CI
0.58–1.57). The difference in crude and adjusted prevalence
rates of sPOP between vaginal delivery and caesarean sec-
tion in relation to stratified risk factors (infant birthweight,
head circumference, current BMI and maternal age at
delivery) are also shown in Table 1.

Concomitant UI and sPOP
The prevalence of UI (61.8 versus 34.8%, OR 3.02; 95% CI
2.54–3.59) was higher in women with sPOP and the preva-
lence of UI > 10 years more than doubled (16.7 versus
7.6%, OR 2.43; 95% CI 1.93–3.07) in women with sPOP
compared with those without sPOP. Vaginally delivered
women with sPOP had an almost tripled prevalence of UI
compared with women delivered by caesarean section with
sPOP (9.1 versus 2.8%, OR 3.48; 95% CI 2.41–4.99)
(Table 2). Furthermore, women who were delivered vagi-
nally and who had sPOP reported UI > 10 years five times
more often compared with women delivered by caesarean
section with sPOP (2.6 versus 0.5%, OR 5.22; 95% CI
2.29–11.92; Table 2). Of the 383 women with a combina-
tion of sPOP and UI, 351(91.6%) had a vaginal delivery
and of 110 women with the combination sPOP and
UI > 10 years 105 (95.5%) had a vaginal delivery. The
prevalence of either sPOP or UI or sPOP + UI combined
was 45.5% in women who had a vaginal delivery. The cor-
responding prevalence of either sPOP or UI or sPOP + UI
combined for women delivered by caesarean section was
33.2%. These results indicate that eight caesarean sections

have to be performed to avoid one case of either UI or
sPOP or the combination of UI and sPOP.

Risk factors for sPOP
Risk factors for sPOP were analysed using logistic regres-
sion analysis (Table 3). Vaginal delivery, infant birthweight
and current maternal BMI were shown to be risk factors
for sPOP. There were no effects demonstrated for gesta-
tional length, infant head circumference, or factors such as
hysterectomy or estrogen treatment (Table 3). Age was not
a risk factor for sPOP (OR 1.01; 95% CI 0.99–1.02).

The odds of sPOP increased 3% (OR 1.03; 95% CI
1.01–1.05) for each unit increase of BMI (Table 3). With
normal current BMI as reference the odds of sPOP
increased significantly for both overweight and obese
women in the vaginal delivery group (Table 4).

There was also a 3% increased odds of sPOP (OR 1.03;
95% CI 1.01–1.05) for each 100-g increase of infant birth-
weight (Table 3). Analysis of birthweight after vaginal
delivery showed a numerical trend towards higher rates of
prolapse with increasing birthweight, which became signif-
icantly higher for the birthweight group ‡4500 g com-
pared with birthweight group <3000 g. This effect of
birthweight was not observed after caesarean section
(Table 4).

The importance of infant birthweight in conjunction
with maternal height was also investigated. The combined
factor of birthweight and maternal height together was
found to be important for the development of sPOP after
vaginal delivery (Table 5). Mothers £160 cm who delivered
a child with birthweight ‡4000 g (n = 91) after vaginal
delivery had a higher prevalence of sPOP compared with
short mothers who delivered an infant weighing <4000 g
(n = 484; 24.2 versus 13.4%, OR 2.06; 95% CI 1.19–3.55)
after adjusting for maternal age, current BMI and infant

Table 2. Crude and adjusted prevalence rates of sPOP and concomitant UI and concomitant UI persisting for more than 10 years (UI > 10 years)
according to mode of delivery

CS

(%)

VD

(%)

Crude

OR (95% CI)

CS

(%)

VD

(%)

Adjusted*

OR (95% CI)

sPOP

n = 663

6.2

n = 75

14.7

n = 588

2.60 (2.02–3.33) 6.3 14.6 2.55 (1.98–3.28)

sPOP and UI

n = 383

2.9

n = 32

9.2

n = 351

3.36 (2.37–4.79) 2.8 9.1 3.48 (2.41–4.99)

sPOP and UI > 10 years

n = 110

0.4

n = 5

2.6

n = 105

6.47 (2.63–15.9) 0.5 2.6 5.22 (2.29–11.92)

CS, caesarean section; VD, vaginal delivery.
n = 5159, missing n = 40.
Chi-square test was used for statistical comparison between groups.
*Adjusted for current weight, maternal age, infant birth weight and head circumference.

Pelvic organ prolapse 20 years after childbirth

ª 2012 The Authors BJOG An International Journal of Obstetrics and Gynaecology ª 2012 RCOG 155

• Prevalence rates of sPOP increase two-fold after vaginal delivery.
• Current obesity.
• Low maternal height and infant birth weight
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Abstract
Introduction and hypothesis The objective was to assess the
prevalence and risk factors for co-occurring pelvic floor dis-
orders (PFDs): urinary incontinence (UI), symptomatic pelvic
organ prolapse (sPOP), and fecal incontinence (FI), 20 years
after one vaginal (VD) or one cesarean (CS) delivery.
Methods We carried out a registry-based national cohort study
of primiparae who delivered during the period 1985–1988 and
had no further deliveries. Medical Birth Registry data were
linked to data from postal questionnaires distributed 20 years
post-partum (response rate 65.2 %, n=5,236). Main outcome
measures were prevalence and risk factors for combined and
isolated PFDs.
Results The prevalence of any PFD was 46.5; 31.7 % had one
symptom and 14.8 % had two or more. Co-occurring symp-
toms doubled after VD (17.1 %) compared with CS (8.4 %)
(adjOR 2.26; 95 % CI 1.84–2.79). The strongest association
was observed between VD and having all three symptoms
(adjOR 5.20; 95 % CI 2.73–9.91), followed by the combina-
tion of sPOP and UI (adjOR 3.38; 95 % CI 2.24–5.10). The
degree of frustration perceived by the women because of pel-
vic floor dysfunction increased with each additional co-

occurring PFD (p<0.001). The strongest risk factors for clus-
tering of PFDs were: VD (OR 2.19; 95 % CI 1.75–2.73),
family history (OR 2.03; 95 % CI 1.73–2.34), and ≥2 degree
tear (OR 1.78; 95 % CI 1.24–2.55). Vacuum extraction and
episiotomy were not risk factors.
Conclusions The prevalence of co-occurring PFDs was high
and was doubled in women after VD compared with CS.
Women with UI most likely had it as an isolated symptom,
whereas FI and sPOP more often occurred in combination.

Keywords Epidemiology . Cesarean section .

Combinations .Long-term .Pelvic floor dysfunction .Vaginal
delivery

Introduction

Pelvic floor disorders (PFDs) such as urinary incontinence
(UI), pelvic organ prolapse (POP), and fecal incontinence
(FI) constitute a huge health problem, globally affecting hun-
dreds of millions of women [1]. Each year millions of women
throughout the world undergo corrective surgery at consider-
able expense and personal suffering for all three conditions
[1].

There are at present a large number of reports on single
PFDs in women [1], but only limited information is available
about co-occurring PFDs. A few studies have presented data
on Bdouble incontinence^ (DI=concomitant urinary [UI] and
fecal [FI] incontinence) [2, 3] and more recently on combina-
tions of several PFDs [4, 5].

Numerous risk factors for the development of UI, POP, and
FI have been identified and several of these risk factors are
shared by one or more types of PFD [1]. Vaginal delivery has
been implicated as an important risk factor for all three types
of PFD [1]. However, confining the evaluation to single
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(NNT) by CS to avoid one case with isolated symptoms was
20 and 11–12 to avoid one case with co-occurring symptoms
(Table 1).

The logistic regression analysis of risk factors for the com-
bined symptoms of PFDs showed that VD, current BMI, ma-
ternal age, ≥2-degree tears, and family history were risk fac-
tors (Table 2). In the total cohort the odds risk for combined
PFDs increased by 2 % yearly for maternal age (OR 1.02;
95 % CI 1.01–1.04) and by 6 % for each unit increase in
current BMI (OR 1.06; 95 % CI 1.05–1.08). Episiotomy and
vacuum extraction were not risk factors (Table 2).

The degree of frustration experienced by the women as a
result of pelvic floor dysfunction increased with each addi-
tional co-occurring PFD (p <0.001; Table 3). UI daily or
weekly was more common in women with UI combined with
another PFD than with UI alone (OR 1.42; 95 % CI 1.17–
1.71). UI in combination with other PFDs was associated with
an increased risk of bothersome UI (OR 2.21; 95 % CI 1.74–
2.82) compared with women with UI alone.

The prevalence of co-occurring PFDs was 28.1 % in wom-
en with a VDwho had disproportion (i.e. height ≤160 cmwith
an infant birth weight ≥4,000 g) compared with 15.8 % in
women ≤160 cm with an infant with a birth weight <4,000 g
(OR 2.07; 95 % CI 1.18–3.64) and 7.9 % in short mothers

after CS, irrespective of infant birth weight (OR 4.54; 95% CI
2.42–8.49; Table 4). The NNT by CS to avoid one case with
two or more PFDs in women with disproportion was 5.

Discussion

Overall, 47 % of the women in this study had one or more
PFD 20 years after one birth. Approximately one third with
any PFD symptom had two or more PFDs, and the prevalence
of co-occurring PFDs was doubled after VD compared with
CS, affecting every sixth woman. The degree of frustration
experienced due to PFD increased with each additional co-
occurring PFD. Women with UI most likely had it as an iso-
lated symptom whereas FI and sPOP occurred more often in
combination. However, UI co-occurring with other PFDs was
more bothersome and frequent. The strongest risk factors for
the clustering of PFDs were: VD, family history, and ≥2-de-
gree tears.

According to the present study and earlier reports, the prev-
alence of co-occurring PFDs is high and increases with age [9,
10], parity, and BMI [4, 9, 10]. In a cross-sectional population
study by Nygaard et al. [10] 27% of women in the age stratum
40–59 years had one or more PFDs. The prevalence of one or
more PFDs was 34 % in a study by Rortveit et al. on 2,106
women who were 40–69 years and members of a Medical
Health Program [5]. In the present study, which included para
1 women with a mean age of 51 years, the prevalence of one
or more PFD was substantially higher (47 %), which to some
extent can be explained by the inclusion of nulliparous women
and a more restrictive definition of UI in the above-cited
studies.

The present study has identified VD, current BMI, mater-
nal age, ≥2-degree tear, and family history as independent risk
factors for co-occurring PFDs. Wu et al. [9] studied the prev-
alence of PFDs in women in the USA. The prevalence of one
or more PFDs was higher after VD (30.4 %) than after CS
(18.4 %) and that reported in non-pregnant women (11.5 %).
After adjusting for confounders, higher BMI, greater parity,
and hysterectomy were associated with higher odds of one or
more pelvic floor disorders. However, mode of delivery was
non-significant in their multivariate analysis [9].

In the study by Rortveit et al. 82 % of women with any UI
experienced it as an isolated symptom [5]. The proportion in
our study was 63%. The higher proportion with isolated UI in
the study of Rortveit et al. may be explained by the fact that
18 % of the women in their study were nulliparous and were
probably also a somewhat healthier being based on a Medical
Health Program. In the same study, 60 % with any FI experi-
enced it in combination with at least one additional PFD and
49 % with sPOP experienced it in combination with at least
one additional PFD. In the current study the corresponding
combinations were 73 % for FI and 68 % for sPOP. DI

Fig. 1 Venn diagram illustrating the overlapping prevalence of urinary
incontinence (UI), symptomatic pelvic organ prolapse (sPOP), and fecal
incontinence (FI) in para 1 women 20 years after childbirth

Int Urogynecol J

occurred in 10 %, of the women who were aged 45–55 years
in the study reported by Slieker-ten Hove et al. [2] compared
with 9 % in our study, which was considerably higher than
that reported by Rortveit et al. (3.0 %) [5].

Several studies have focused on DI [2, 3, 11, 12], presum-
ably because it is the most severe and debilitating manifesta-
tion of PFD [2]. DI afflicted approximately one in ten in both
our study and the Slieker-ten Hove study. In our study, one
third of women with DI also had sPOP, which was part of the
triple combination UI+FI+sPOP. Interestingly, DI without
sPOP (i.e. UI+FI only) was not significantly associated with
VD, in contrast to the co-occurrence of DI with sPOP, where
the effect of VD was marked. There was also a stronger asso-
ciation between VD and isolated UI than that between VD and

DI, which has been described by others [13]. UI was more
often an isolated symptom compared with sPOP and FI. This
may indicate that there is a difference in pathogenesis between
the different PFDs and the occurrence of DI with sPOP and DI
without sPOP.

Earlier results from the SWEPOP study described the im-
portance of disproportion for the development of PFD [14].
The prevalence of co-occurring PFDs was almost doubled in
women with a VD who had disproportion compared with
women ≤160 cm tall with an infant birth weight <4,000 g
and was almost four times higher than in women who had
undergone a CS, irrespective of infant birth weight. It has been
postulated that women with disproportion are subjected to
greater pelvic floor trauma during VD [15].

Table 1 Crude and adjusted (Adj) prevalence and odds ratio of isolated and combinations of pelvic floor disorders (PFDS) in relation to mode of
delivery

VD N=3,740,
n (%)

CS N=1,387,
n (%)

Crude OR (95%CI) VD
(N=3,740) %

CS
(N=1,387) %

AdjOR (95%CI)

1 PFD only

sPOP only (n=212) 171 (4.6) 41 (3.0) 1.57 (1.11–2.22) 4.4 3.2 1.42 (1.01–1.99)

UI only (n=1,226) 932 (24.9) 294 (21.2) 1.23 (1.06–1.43) 25.2 20.5 1.31 (1.13–1.52)

FI only (n=190) 124 (3.3) 66 (4.8) 0.69 (0.51–0.93) 3.5 4.5 0.77 (0.57–1.05)

Women with 1 PFD only (either UI,
sPOP or FI; n=1,628)

1,227 (32.8) 401 (28.9) 1.20 (1.05–1.37) 33.1 28.1 1.26 (1.10–1.45)

≥2 PFDs

sPOP+UI only (n=250) 225 (6.0) 25 (1.8) 2.80 (1.92–4.06) 6.0 1.9 2.68 (1.86–3.87)

sPOP+FI only (n=43) 36 (1.0) 7 (0.6) 1.92 (0.85–4.32) 1.0 0.5 1.97 (0.88–4.43)

UI+FI onlya (n=316) 237 (4.3) 79 (5.7) 1.12 (0.86–1.46) 6.52 5.2 1.27 (0.97–1.67)

Any combination of≥2 PFDs (n=757) 632 (16.9) 125 (9.0) 2.05 (1.68–2.51) 17.1 8.4 2.26 (1.84–2.79)

sPOP+UI+FIa (n=148) 134 (3.6) 14 (1.0) 3.64 (2.09–6.34) 3.6 0.7 5.20 (2.73–9.91)

DIa (n=464) 371 (9.9) 93 (6.7) 1.53 (1.21–1.94) 10.2 6.0 1.78 (1.39–2.27)

Adjusted for current BMI, infant birth weight, and maternal age

UI urinary incontinence, sPOP symptomatic pelvic organ prolapse, FI fecal incontinence, DI double incontinence (UI and FI), VD vaginal delivery, CS
cesarean section
a In this cohort 316 women had UI+FI only and 148 women had UI and FI in combination with sPOP. DI was reported by 464 women

Fig. 2 Venn diagram illustrating
the overlapping prevalence of
urinary incontinence (UI),
symptomatic pelvic organ
prolapse (sPOP), and fecal
incontinence (FI) in para 1
women 20 years after one vaginal
delivery or one cesarean section
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Incidence with relation 
to type of delivery and 
time since first delivery.

Leijonhufvud et al. Incontinence and 
prolapse surgery after childbirth. Am 
J Obstet Gynecol 2011.

Childbirth, 
Urinary incontinence 
and 
pelvic organ prolapse



Cesarean delivery as for 
prevention?



UR-CHOICE: can we provide 

mothers-to-be with 

information about the risk of 

future pelvic floor 

dysfunction?1

• scoring system to predict the risk of 
future PFD based on several major 
risk factors.

• help with counselling for women 
regarding PFD prevention.

1. Wilson D. Int Urogynecol J 2014

Can we do anything for prevention? 
Can women at risk be identified?

woman’s informed choice regarding her preferred route of
delivery and the number of children she wishes. This idea is,
however, not new, and has been previously proposed and
evaluated by colleagues at the Cleveland Clinic [15]. Howev-
er, we suggest that these independent factors can be given
numerical values that, when added together, provide an ante-
natal pelvic floor trauma predictive score for use bymidwives,
obstetricians and mothers so that all could be informed of
realistic expected outcomes before the onset of labour. We
believe that this information would reassure the majority of
mothers who desire a natural birth, provide much food for
thought for those who might be considering a nonclinically
indicated elective Caesarean section and help with counselling
regarding PFD prevention.

At the IUGA in Dublin, there was much enthusiasm voiced
for a score predictive of future PFD following childbirth, and
after intensive deliberation, we suggest that factors
encompassed in the acronym UR-CHOICE could be used:

UR-CHOICE

U UI before pregnancy
R Race/ethnicity
C Child bearing started at what age?
H Height (mother’s height)
O Overweight (weight of mother, BMI )
I Inheritance (family history)
C Children (number of children desired)
E Estimated fetal weight

Regarding construction of the score, we plan to use our
ProLong (PROlapse and incontinence LONG-term research)
12-year database involving just fewer than 4,000 women, and
our SWEPOP (SWEdish Pregnancy, Obesity, and Pelvic
floor) 20-year database of slightly fewer than 5,000 women.
A series of multiple regression models will be fitted to each of
data set independently as was done by Jelovsek et al. [15].
Each model will use a binary variable for one of UI, FI and
POP as the outcome and will use the risk factors of ethnicity,
antenatal UI, age at first childbirth, maternal height, family
history (mother and sisters) of PFD, BMI and baby’s weight.
The result of the logistic regression equation is the predicted
probability for each condition given particular values of pre-
dictor variables. This can be used as the predictive score for
the possibility of developing that condition. In addition, val-
idation will take place both internally and externally by com-
paring the models created using the two data sets.

The number of children desired will not be included in the
logistic regression modelling and final score but will be used
in counselling women (particularly those with a high score)
who are considering an elective Caesarean section. For such
women, the benefits of elective Caesarean section need to be
balanced against the potential risks associated with repeat
Caesarean sections, in particular, with complications of pla-
centa praevia and accreta. The risk of these conditions arises

infrequently following one or two Caesarean sections (inci-
dence of accreta 0.1– 0.25 %) [13]. However, if a woman is
desirous of three or more children, then these increased risks of
repeat Caesarean sections (incidence of accreta >1.5 %) may be
considered to outweigh any benefits for reduction of PFD.

We believe that the UR-CHOICE score should be estimat-
ed for every pregnant woman antenatally between 37 and
38 weeks to help with the prevention of PFD. A low
UR-CHOICE score would be associated with the lowest
risk of PFD:

& It would reassure mothers who desire a natural birth.
& It would inform mothers considering a nonclinically indi-

cated elective Caesarean section.
& Pelvic floor contractility would be assessed at the postna-

tal check and instruction given on long-term PFMT.

UR-CHOICE score in the mid range would be associated
with an intermediate risk of PFD:

& It would be appropriate for these women to be referred to a
physiotherapist or continence advisor both antenatally and
postpartum (depending on resources) to ensure she is
properly taught to do PFMT.

& It may help with motivation to adhere to PFMT and
modifiable risk factors (avoid smoking and constipation,
maintaining a normal BMI).

UR-CHOICE score in the highest range is associated with
the highest risk of subsequent PFD:

& It would be appropriate for these women to be seen by a
physiotherapist or continence advisor both antenatally and
postpartum and (if resources permit) to be seen annually
for booster PFMT sessions.

& Depending on the woman’s attitude to Caesarean section
and number of children desired, she may well choose an
elective Caesarean, or alternatively, Caesarean section
early in labour might be recommended should there be
signs of obstruction, e.g. in short-statured women. That
might be preferable than putting such women at risk of
prolonged labour and instrumental delivery.

We will be validating and estimating weighting for the
UR-CHOICE score in the coming months and will report
soon from data already in our possession. It may well be that
our UR-CHOICE score will also be related to the outcome of
labour, predict risk of intervention and help with motivation to
adhere to PFMT and modifiable risk factors, which are also
being investigated. Caesarean section and assisted-delivery
rates show extraordinary variation throughout the world, both
resourced and underresourced. This suggests that appropriate
scientific methods are not generally and scientifically being

Int Urogynecol J (2014) 25:1449–1452 1451

The identification of women at highest risk of developing 
symptomatic PFD following vaginal delivery is a key strategy in the 

field of urogynecology



• Vaginal delivery entails a risk of suffering symptoms 
of pelvic floor dysfunction several years after 
delivery as compared to cesarean delivery.

• Besides delivery, other factors must be considered 
as PFD is multifactorial. Causality is difficult to be 
determined.

• However, vaginal delivery appears as a clear risk 
factor for PFD.

• It is key to identify those women at highest risk so 
as to take decisions based on evidence 
(identification of objective risk factors).





July 18, 2016 Laura Beil 

July, 2016



Birth Simulation



Lien KC, Mooney B, DeLancey JO, Ashton-Miller JA. 2004. Obstet. Gynecol. 103:31–40



Load force on pelvic floor
(hydrostatic pressure x area)

Standing at rest 37 N

Supine position 19 N

Maximum cough 129 N

Straining 92 N

Uterine contraction 54 N

Contraction + active pushing 120 N

Vacuum (without pushing) 113 N

Forceps (without pushing) 200 N

• Vacca A. 2006. Austr. New. Zeal. J. Obstet. Gynaecol. 46:124–27
• Pearse WH. 1963. Am. J. Obstet. Gynecol. 86:43–51

• Ashton-Miller JA, DeLancey JOL. Annu. Rev. Biomed. Eng. 2009. 11:163–76



1- Ashton-Miller JA, DeLancey JOL. Annu. Rev. Biomed. Eng. 2009. 11:163–76

Stretching 
during uterine 
contraction + 

active 
pushing 
(120N)

Maximum 
stress zone 

(blue)



Hoyte L. 
Am J Obstet Gynecol. 

2008; 199:e1-e5.



Krofta L. Int Urogynecol J (2017) 28:275–284



Principal injury 
mechanism is muscle 
tearing or avulsion1

Dysfunction due to 
muscle hypoactivity

1- Miller et al.  Am J Roentgenol. 2010 195:786-91





1. DeLancey JOL. Int Urogynecol J DOI 10.1007/s00192-011-1626-6
2. Summers A, et al. Am J Obstet Gynecol 2006; 194:1438–43

• Levator Ani damage leads to hiatus enlargement and opening, ligament 
excessive tension and defect in apical support1.

• 50% of cystocele is explained by apical descent2.

Cystocele and apical descent1

Image © DeLancey 2012



Pelvic Organ Prolapse association with 
levator ani defects

Prolapse
N=151

Normal
N=134
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Chen et al. Structural Failure Sites in Anterior Vaginal Wall 
Prolapse.  Obstet Gynecol. 2016,128:853-62.

Vaginal wall descent accounts for 18% of 
prolapse. Where does the remaining 82% 

come from?



Major defects of levator ani:   
DeLancey, et al.  Obstet Gynecol, Feb, 2007
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N=151

Normal
N=134
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Why?

What causes muscle avulsion?



Intrapartum risk factors

• Fetal weight

• Instrumental delivery

The mechanisms of injury associating vaginal delivery 
with pelvic floor disorders are likely multifactorial



Forceps delivery is 
associated to risk of 
levator ani avulsion

OR 14.7 
(IC 95% 4.9-44.3)

Obstet Gynecol, 2006



• 59.5% LA avulsion in forceps instrumental delivery.

• 12.5% avulsion in spontaneous delivery.

• No injuries in cesarean delivery group.

• Avulsion correlated to significant alteration of US 
parameters (increase in hiatal area).

• Significant lesser recovery in hiatal area in forceps group at 
9 months postpartum.

1- Cassadó J. Int Urogynecol J 2011;22:1011-1018

Anatomical changes as assessed with 3D/4D 
ultrasound according to type of delivery1



OBJECTIVE
OASI H. Sant Pau

Assess OASI risk factors

Risk of OASI according to type of instrumentation

• Spontaneous delivery

• Vacuum

• Thierry Spatulas

• Forceps (Kjelland / Naegele) 



RESULTS: multivariate analysis

* Grupo de referencia

Coef. p OR
0.95% C.I. para EXP(B)

Lower OR Upper OR
Parity .566 .001 1.761 1.757 1.764

Type of 
delivery

Espontáneo* .000
Ventosa 1.018 .000 2.767 2.760 2.774
Espátulas 1.883 .000 6.575 6.560 6.590
Fórceps 20.033 .000 7.410 7.394 7.426

NN Weight .569 .000 1.766 1.763 1.768

PARITY TYPE OF DELIVERY NN WEIGHT

N = 12.540



CONCLUSIONS
OASI H. Sant Pau

• Type of delivery is the only variable that can be 
modified. 

• Obstetric attitudes can impact women’s wellbeing 
either in the short and in the long term.

OR

Vacuum 2,76

Thierry Spatula 6,54

Forceps 7,36

Main variables related to OASI:

Parity + Type of delivery + NN Weight



• A 2010 Cochrane review concluded that forceps use carries 
at least twice the risk of causing OASIS compared with 
vacuum-assisted delivery1.

• Forceps use was consistently found to increase the odds of 
LA avulsion compared with non-instrumental or vacuum-
assisted delivery, with an odds ratio ranging between 3 and 
32 in 16 different studies2.

• 16–24 years after the first delivery, forceps delivery was 
associated with a higher incidence of POP, LA and larger 
hiatal areas compared with vacuum- assisted and non-
instrumental deliveries3.

1.O’Mahony F. 2010. Cochrane Database Syst Rev 11: CD005455 
2.Dietz HP. Acta Obstet Gynecol Scand 2015;94:347–351

3.Volloyhaug I. Ultrasound Obstet Gynecol 2015;46:487–495  

Forceps vs. Vacuum assisted delivery



Prevention

Primary Prevention: Avoiding injury to occur. Risk Factors
• Can we identify women at risk?
• Can we diminish the rate of instrumental delivery?
• Which instrument? Vacuum should be favoured.
• Positions to easy expulsive period. Epidural.
• Episiotomy, when and how?

Secondary Prevention: intrapartum diagnosis
• Do obgyn have adequate training? 
• Are injuries adequately diagnosed and repaired?

Tertiary Prevention: Treatment & Follow-up
• Do we follow-up women after obstetric injury?
• Pelvic floor muscle training: universal?
• When and how start PFMT?



• Vaginal delivery is a risk factor for PFD 
→ Try to understand why.

• Muscle tearing (levator ani) leads to 
hypofunction. Hypofunction can lead 
to POP, UI and AI.

• Identify mothers-to-be at higher risk.

• Raise awareness among health care 
providers

• Develop strategies to prevent muscle 
damage during childbirth.

• Once damage has occurred, good 
diagnosis and rehabilitation are 
important.

• From knowledge to prevention  
→ more research necessary.



Thank you for listening
oporta@santpau.cat


