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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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functionwith a multifactorial aetiology. Themain components
of bowel continence are: the quality of the colonic content; the
integrity of the nervous and humoral control of intestinal
motility and the endo- and exogenous secretory mechanisms
of the gastrointestinal tract; the sensory function of the rectum
and the anal canal; and finally the functional status of the
pelvic floor muscles. The effect of pregnancy and vaginal
birth on continence function affects mainly the last component
mentioned [5].

Two reviews assessing whether CS is protective or not
against bowel incontinence both concluded that it is not
protective [3, 6]. However, according to the Cochrane
Review the primary studies were methodologically poor
with insufficient statistical power, employing different as-
sessment tools and definitions, and had too short a follow-
up time after delivery [3].

FI is a major public health matter of concern to women
globally, and its occurrence in our rigorously toilet-trained
society may seriously limit self-esteem and is disastrous so-
cially and sexually for the afflicted individual. Therefore, the
aim of this study was to assess the prevalence and identify risk
factors for anal incontinence (AI) and FI in women 20 years
after one VD or one CS.

Materials and methods

Womenwho participated in this study were identified from the
Swedish Medical Birth Register at the Epidemiology Centre
of the National Board of Health and Welfare in Sweden.
Inclusion criteria for participation in this study were primipa-
rae with one single birth 1985–1988 and no further births.
Exclusion criteria were multiparity and multifetal or ongoing
pregnancy. Obstetric data were combined with information
from a postal questionnaire in 2008, 20 years after birth.

Study population, cohort characteristics and characteristics
of the non-responders

A description of the study population based on a flow chart
and cohort characteristics has been presented and described in
detail previously [7]. For ethical reasons, the SwedishMedical
Birth Register does not disclose information about mode of
delivery for non-responders. However, we requested informa-
tion from the Medical Birth Register regarding the study
population stratified according to body mass index (BMI)
during pregnancy and fetal weight. Thus, we were able to
compare responders and non-responders according to age,
BMI and fetal weight. The non-responders were 1.6 years
younger (49.6±5.9 vs 51.2±5.9 years; p<0.001), and they
were more often overweight or obese (37 vs 27 %; p<0.001)
and had an infant birthweight <4,000 g (43 vs 48%; p<0.003)
compared to responders.

Womenwith a BMI <25 kg/m2 at delivery and womenwho
had given birth to a child of <4,000 g were chosen at random
from the total sample frame of women who had one single
birth between 1985 and 1988 and no further births. All women
with a BMI ≥25 kg/m2 and women who had given birth to a
child weighing ≥4,000 g or had a recorded elective CS during
the same calendar period were included in order to obtain
sufficient numbers in these groups. Women were included
regardless of maternal health status, gestational week and
maternal/fetal complications for a greater generalization of
results and therefore a more realistic basis for consultation.

A total of 10,117 women who fulfilled these criteria were
identified from the Medical Birth Register. Addresses for
9,423 of these women could be traced in the Swedish
Population Address Register, which includes all residents in
Sweden. The 694 missing women included those newly de-
ceased, women with an unknown address or hidden personal
identity.

A letter was sent to 9,423 women who were asked to
provide written, informed consent to participate and to com-
plete an enclosed questionnaire regarding current pelvic floor
function. After three mailing cycles during a 4-month period
the questionnaire was returned by 6,148 women. Of these,
6,060 women were able to participate or gave their informed
consent for participation. A further 824 women were excluded
because they affirmedmultiparity, or were multifetal or had an
ongoing pregnancy at the time of the questionnaire. In this
study the following numbers of women were excluded: 716
due to multiparity, 43 due to multifetal pregnancy, 6 due to
ongoing pregnancy and 59 due to missing data about parity. In
all, 5,236 women constituted the final study population, but a
further 118 had missing data for important factors such as
mode of delivery, so the final number was 5,118.

The questionnaire included 31 questions about current
height and weight, urinary incontinence or AI and genital
prolapse, menstrual status, hysterectomy, menopause and hor-
mone treatment. FI was defined as the involuntary loss of
faeces—solid or liquid. AI included these events as well as
the involuntary loss of flatus (Fig. 1). Questions about soiling
and urgency were not included in the questionnaire. We used
the 5-item questionnaire of Jorge and Wexner [8] to classify
incontinence as either absent (never) or the presence of each
symptom of incontinence. This scale does not rank the three
modes of incontinence in terms of severity. Instead the sever-
ity of incontinence was evaluated in terms of frequency of
incontinence episodes for each type of leakage on a scale from
0 to 4 (0=absent, 1=<1/month, 2 =>1/month but<1/week,
3 = >1/week but <1/day and 4=≥1/day). When coping items
such as need to wear a pad and the impact of incontinence on
daily activities were included, the overall severity score
ranged from 0 (continent) to 20 (complete incontinence). By
mistake alternative 3 (>1/week but <1/day) was not included
in our questionnaire. This does not affect the total score
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obtained. Total scores of 1–3 were defined as minor, scores
4–8 as moderate and scores 9–20 as severe. Scores ≥9 have
been shown to indicate a significant impairment of quality
of life [9].

Current BMI (kg/m2) was calculated from weight and
height measurements reported in the questionnaire according
to the WHO classification (normal weight 18.5–24.9 kg/m2,
overweight 25.0–29.9 kg/m2 and obese ≥30 kg/m2). In this
study a second-degree tear involves the fascia, muscles, per-
ineal body but not the anal sphincter. A third-degree tear
involves the anal sphincter and a fourth-degree tear extends
through the rectal mucosa according to the WHO classifica-
tion [10]. Tears (≥second degree) were handled as one group
in the analysis of this study. In Sweden, during the calendar
period 1985–1986, perineal tears were diagnosed by the mid-
wife or the obstetrician according to the ICD-8 classification,
and during 1987–1988 according to the ICD-9. During the
1980s, episiotomies were registered in the Medical Birth
Register, but were not classified into medial or mediolateral.
However, the prevailing trend in Sweden in 1985–1988was to
perform mediolateral episiotomy.

Statistical analysis

Statistical analysis was performed with SAS 9.1 (SAS
Institute Inc., Cary, NC, USA). The chi-square test was used
to compare categorical variables and Student’s t test to com-
pare continuous variables. When original data were stratified,
they were grouped according to the following: maternal age
<23, 23–29, 30–34 and ≥35 years; BMI normal 18.5–24.9 kg/
m2, overweight 25.0–29.9 kg/m2, obese 30 kg/m2 or higher;
infant head circumference dichotomized to ≤35 or >35 cm;
infant birthweight according to the most common stratifica-
tion in the literature (starting at <3,000 g and with intervals of
500 g); and incongruity (which in this context indicates a
disproportion between the size of the mother and child where
probands with a VD were dichotomized into short mothers
≤160 cm who delivered a child ≥4,000 g and mothers who
were also short at ≤160 cm, but delivered a child <4,000 g).
Logistic regression analysis was used to demonstrate indepen-
dent risk factors for AI/FI while controlling for potential risk
factors and confounders. Potential risk factors used in the
analysis were mode of delivery, maternal age at delivery,
current BMI, infant birthweight and infant head circumfer-
ence. The odds ratio (OR) and its 95 % confidence interval
(CI) were calculated from the model. The Wald OR test was
used to test for multiple parameters simultaneously. Adjusted
prevalence was calculated using an analysis of variance after
taking into account other risk factors [maternal age, infant
birthweight, current BMI plus vacuum extraction (VE) for
obstetric events during VD]. The OR and its 95 % CI were
calculated from the logistic regression model. These variables
were considered potential confounders or risk factors based on

a combination of clinical considerations and the results from
the logistic regression analysis. A p value of <0.05 was
considered statistically significant. Non-linearity and thresh-
old effects of the stratified variables (current BMI, infant
birthweight and maternal age) were analysed for VD and CS
separately. Subgroup analyses of the VD cohort were per-
formed to address some specific obstetric events (tears, episi-
otomy, VE, disproportion). However, the number of forceps
deliveries was too low (n=24 of 758) to allow a meaningful
analysis and was therefore excluded. The number needed to
avoid AI/FI was calculated as the inverse of the absolute risk
reduction, where risk reduction was the difference between the
adjusted prevalence of VD compared with CS.

Results

The questionnaire was returned by 65.2 % (n=6,148). The
population of women included represents approximately 25%
of the total population of uniparae who delivered during
1985–1988 and had no further deliveries. A comparison of
the basic characteristics of the women grouped according to
mode of delivery has been published previously [7]. Women
delivered by CS were older (p<0.001) and gave birth to an
infant with a lower birthweight (p<0.001) and at an earlier
gestational week (p<0.001) compared to women after VD.
The proportion of women with an age at delivery ≥35 years
was higher (p<0.001) in the CS group, whereas the proportion
of infants with a birthweight ≥3,500 g was lower (p<0.001) in
the CS group compared to the VD group. The mean current
age when answering the questionnaire was 53.7 years (SD
6.3) in the CS group and 50.4 years (SD 5.6) in the VD group.
The mean follow-up was 21.5 years (SD 1.5) in the VD group
and 21.8 years (SD 1.1) in the CS group.

The overall prevalence of FI and AI after only one birth
was 13.6 and 47.0 %, respectively (Fig. 1). Figure 1 illustrates
the distribution of the leakage modality, i.e. solid or liquid
faeces, flatus or a combination of two or more. Leakage
episodes less than once/month were most prevalent (liquid
75.5 %, solid 66.1 % and flatus 50.0 %). The proportion of
women having daily leakage was 4.7 % for liquid (n=31),
11.4 % for solid stool (n=28) and 15.6 % (n=364) for flatus,
respectively.

The prevalence of AI was higher after VD compared with
CS (48.3 vs 42.8%, OR 1.25, 95%CI 1.10–1.43) and also for
FI (14.5 vs 10.6 %, OR 1.43, 95 % CI 1.16–1.77) (Table 1).
These results indicate that 18 CS need to be performed to
avoid 1 case of AI and 26 CS to avoid 1 case of FI. For each
quality of leakage (solid, liquid and flatus, in any combina-
tion) the prevalence was higher after VD compared with CS,
the difference being greatest for flatus incontinence (5.1 %,
OR 1.23, 95 % CI 1.07–1.42) and smallest for solid stool
(1.7 %, OR 1.54, 95 % CI 1.08–2.17). However, the
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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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30 % for FI. Improvement of continence after weight reduc-
tion further indicates the importance of BMI for FI/AI [14].

To date, no studies have demonstrated any benefit of CS
over VD on the long-term prevalence of bowel incontinence
[3]. MacArthur et al. [15] showed that the prevalence of FI in
women followed for 12 years was 11.5 % after spontaneous
VD and 14.1 % after CS only. We, however, found a higher
prevalence and risk after VD compared with CS, the differ-
ence being 6 % for AI and 4 % for FI. Large, homogeneous
cohorts and late assessment may be needed to detect these
differences, which also have been requested in one Cochrane
Review [3]. The difference between VD and CS was further
confirmed by results using the Wexner Continence Grading
Scale. This scale was also used by Pinta et al. [16] who
compared the outcome after CS vs VD in the short term.
They demonstrated an almost doubled OR increase for severe
incontinence, which is in agreement with our long-term find-
ings. Our results also confirm earlier reports of no difference
in FI between acute and elective CS [3].

The association between tears and incontinence is complex
and largely unknown [4]. In this study ≥second-degree tears
were associated with an almost doubled OR increase of FI
despite the fact that the prevalence of ≥second-degree tears
was low. As far as we are aware, this is the first time that tears
have been shown to be associated with late incontinence. This
can be interpreted that tears may be markers for occult injuries
that becomemanifest later. Even if a tear is a bad omen for late
incontinence, this study shows that the dominant factor for
birth-related late FI is the trauma of VD in itself. This conclu-
sion is supported by an electrophysiological study showing
that neuronal damage to the pelvic floor may occur from a
normal VD [17]. The incidence of ≥second-degree tears in
Sweden (Medical Birth Register) has increased from 3.1 %
(1987) to 16.9 % (2003) in primiparae, the aetiology of which
is controversial. This trend is unsatisfactory since the prevalence

of late FI associated with tears (≥second degree) is almost
doubled in this study. Changes in the management of labour
during the same period may explain this trend [18, 19].

To date, attention has focused on sphincter injuries assum-
ing it to be the main risk factor for birth related FI, but results
of studies in this field are contradictory [20]. Incontinence is
common during the first months post-partum [21], but a
majority with early problems recover [3]. The correlation
between the extent of sphincter injury and severity of incon-
tinence is poor [22]. Moreover, many patients with occult
injuries at ultrasound are continent [23]. Sphincter injuries
may be under-reported in our study since research has shown
that 87 % of midwives and 27 % of junior doctors failed to
recognize third to fourth-degree tears [24]. The rate of third-
degree tears doubled to 15 % when all second-degree tears
were reassessed [25]. It has been suggested that sphincter
defects designated as occult are unrecognized clinical injuries,
being <1 %, if they exist at all [26].

Four cohort studies have investigated the association be-
tween episiotomy and symptoms of incontinence in the short
term [27]. None of these found episiotomy to affect the risk of
incontinence. Also in this study episiotomy was neither protec-
tive nor a risk factor, but the prevalence of FI after VD with
episiotomy was 11.1 %, close to the 10.6 % after CS. The FI
rate after a ≥second-degree tear (22.8 %) was doubled com-
pared with VD plus episiotomy, the indication of which was
mainly to avoid lacerations. In so far as episiotomy prevents the
occurrence of a laceration, it is therefore highly protective for
late FI in this group of women. In the 1980s in Sweden,
episiotomy was used selectively and yet rates have been steadi-
ly decreasing from 21 % (1975) to 7 % (2005) [18]. During the
same period the tear rates have increased due to a change in
policy favouring spontaneous ruptures [27]. However, this
restrictive use of mediolateral episiotomy was associated with
a higher incidence of sphincter injuries [18, 28].

Table 5 Adjusted prevalence and
OR of AI and FI in relation to
obstetric events

a Adjusted for maternal age at de-
livery, infant birthweight, current
BMI and bVE

AI FI

% OR (95 % CI) % OR (95 % CI)

Perineal tear ≥2nd degreea, b (n=166) 56.8 1.55 (1.06–2.00) 22.8 1.95 (1.33–2.85)
vs vs vs

No perineal tear or <2nd degreea, b (n=3,724) 47.4 13.9

Episiotomya, b (n=510) 45.3 0.93 (0.77–1.13) 11.1 0.78 (0.58–1.05)
vs vs vs

No episiotomya, b (n=3,380) 48.2 14.7

VEa (n=734) 51.1 1.21 (1.03–1.42) 15.8 1.27 (1.02–1.58)
vs vs vs

No VEa (n=3,156) 47.1 13.9

Perineal tear ≥2nd degreea, b (n=166) 56.8 1.55 (1.06–2.26) 22.8 2.35 (1.43–3.83)
vs vs vs

Episiotomya, b (n=510) 45.3 11.1
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Interestingly, the proportion of isolated flatus incontinence
did not differ between CS and VD. Numerically it was even
higher after CS (74.1 vs 70.6 %). Further, the OR increase of
FI was almost twice that of AI when comparing VD and CS
(43 vs 25 %), although the prevalence of AI was based on a
much larger group than FI (n=2,425 vs 701). This indicates
that isolated flatus incontinence mostly reflects bowel func-
tion, which has been postulated earlier [29], and that FI may
be more sensitive to demonstrate birth-related pelvic floor
dysfunction. Therefore, we suggest that FI may be the more
specific outcome parameter to demonstrate birth-related in-
continence after VD compared to AI in epidemiological
studies.

Although several studies have shown VE to be a risk factor
for sphincter injury [16, 30], none have demonstrated it to be a
risk factor for incontinence, either in the short or in the long
term [16]. The weak association between VE and FI in this
studymust be interpreted with caution, since many risk factors
contributing to FI also affect the indication for a VE-assisted
birth.

Strengths and weaknesses

The strengths and weaknesses of the design of this study have
been discussed in detail previously [7]. The instrument to
assess the quality, severity and impact of AI/FI in this report
has been widely used [8]. Limitations to be considered are:
Firstly, women with incontinence may be more predisposed to
participate and AI/FI might therefore be overestimated. On the
other hand, studies have shown that FI is embarrassing and not
reported by more than every second person [29]. Secondly,
leakage was self-reported. Thirdly, information on whether
AI/FI was present or not before or/and during pregnancy or
started after delivery is lacking. There is, however, scant
evidence to suggest any difference in AI/FI prevalence before
the first pregnancy or during pregnancy in women grouped
according to mode of delivery. Fourthly, the length of the
second stage of delivery is not documented in the Medical
Birth Register and cannot be analysed.

Conclusion

Late FI and AI affect a large proportion of women 20 years
after one delivery and are more prevalent after VD compared
to CS. Episiotomy, if performed to avoid spontaneous lacera-
tions, appears to be highly protective against FI and AI. A
randomized controlled trial would be highly desirable to con-
clusively demonstrate this important clinical point. However,
it is likely that evidence regarding the long-term effect of
episiotomy on bowel continence function will largely rely
on cohort studies as randomized controlled trials in this con-
text are either inconceivable from an ethical point of view or in

fact impracticable. Furthermore, we suggest that FI compared
to AI may be the more specific outcome parameter to demon-
strate birth-related incontinence after VD in epidemiological
studies. The prevalence rates presented in our studies, howev-
er, constitute the effect of the first vaginal birth only and
globally women today deliver on the average one or two more
children, thereby adding further to these numbers.
Incontinence has an enormous impact on women’s health,
meriting greater attention and further studies to investigate
the relative importance of the different components of a VD
for the occurrence of FI.
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