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Bra kurs i Oslo i juni 

  
 
090623 arrangerade European Council of Sport Science ECSS en mycket 
prisvärd heldagskonferens (300Nkr) om träning för gravida. Den kallades 
“Exercise and pregnancy” och vi har gjort reklam för denna via sektionens 
hemsida. Ca 200 personer kom till Idrottshögskolan i Sognsvann utanför Oslo 
för att lyssna på internationella föreläsare som presenterade intressanta och 
kliniskt användbara fakta. 
  
Föreläsare var Michelle Mottola, sjukgymnast och forskare från Canada, 
Wenche Nystad och Kari Bö sjukgymnaster och forskare från Norge och Wendy 
Brown sjukgymnast och forskare från Australien. Föreläsningarna handlade om 
fysiologiska förändringar under graviditet, potentiella risker med träning och 
med inaktivitet och träning vid rectusdiastas. Aktivitetsrestriktioner eller 
sängläge för gravida kvinnor med riskgraviditeter och de följer detta får samt 
hur ett enkelt träningsprogram för dessa kvinnor fungerat presenterades. ”Fetal 
programmering” och risker för framtida övervikt och kroniska sjukdomar 
beroende på hur du har det som foster var en annan intressant programpunkt. 
Mycket av det som Michelle Mottola pratade om finns att hitta på nätet genom 
att googla på namnet och powerpointpresentation. 
 
Karin Torell 
 
 
 
 
 

Riktlinjearbete kring graviditetsrelaterade bäckenbesvär 
 
Det pågår för närvarande flera arbeten med att få fram nationella riktlinjer inom 
olika ämnesområden. Ett område som vi känner är viktiga att skriva riktlinjer 
kring är graviditetsrelaterad bäckensmärta. Hittills är vi 4 personer som vill 
arbeta med att skriva dessa riktlinjer men vi behöver nu fler medarbetare. Skulle 
detta vara något för dig? Vi kommer att följa LSR:s handbok för riktlinjer och 
eftersom vi har europeiska riktlinjer och diverse artiklar att basera dem på 
hoppas vi att arbetet inte skall bli alltför långdraget. Är du intresserad och vill 
veta mer, kontakta mig på monika.fagevik-olsen@vgregion.se 
/Monika F Olsén 
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Abstract
Introduction and hypothesis The aim of work is to study
the natural progression of anal incontinence (AI) in women
10 years after their first delivery and to identify risk factors
associated with persistent AI.
Methods A prospective cohort study of 304 primiparous
women with singleton, cephalic delivery giving vaginal
childbirth in 1995. Questionnaires distributed and collected
at delivery, 9 months, 5 years and 10 years after, assessing
anorectal symptoms, subsequent treatment, and obstetrical
events.
Results Women, 246 of 304, answered all questionnaires
(81%). Thirty-five of 246 (14%) had a sphincter tear at the
first delivery. One hundred ninety-six of 246 (80%) women

had additional vaginal deliveries and no caesarean sections.
The prevalence of AI at 10 years after the first delivery was
57% in women with a sphincter tear and 28% in women, a
nonsignificant increase compared to the 5-year follow-up.
Women who sustained a sphincter tear at the first delivery
had an increased risk of severe AI (RR 3.9, 95% CI 1.3–
11.8). Neither age, nor subsequent deliveries added to the
risk. Severe AI at baseline and 5 years after delivery were
independently strong predictors of severe AI at 10 years
(RR 12.6, CI 3.3–48.3, and RR 8.3, CI 3.9–17.8,
respectively).
Conclusion Persistent anal incontinence 10 years after the
first parturition is frequent and sometimes severe, especially
if vaginal delivery was complicated by an anal sphincter
disruption.

Keywords Anal incontinence . Childbirth . Progression

Introduction

The prevalence of anal incontinence range between 24%
and 44% in population-based studies [1–3], occurring in all
age strata of the adult female population. Anal incontinence
is often associated with adverse effects on quality of life,
with wide implications on everyday function including
social interactions, personal hygiene, sexuality, and self-
esteem [4–6].

Identified risk factors for anal incontinence in a general
population include ageing, vaginal childbirth, pelvic sur-
gery, as well as, neurological and degenerative disorders
[7–10], Vaginal childbirth is associated with anal inconti-
nence by trauma to the pelvic floor, which may give rise to
either a sphincter laceration, injury to the pudendal nerves,
or both. Anal sphincter lacerations can be evident,
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unrecognized, or occult and occurs in up to 25% of
primiparous women [11]. Transient pudendal nerve affliction
has been demonstrated after veritably all vaginal deliveries
and persists in one third [12, 13].

About half of the women having had primary repair of
anal sphincter lacerations report remaining symptoms of
flatus or stool incontinence at short-term evaluations [14,
15]. However, the natural long-term history of anal
incontinence after childbirth, and the interaction with
potential risk factors, remains largely unknown. We have
previously reported on the occurrence of anal incontinence
5 years after vaginal delivery [16] and now present
longitudinal data with the aim of assessing the natural
progression of anal incontinence 10 years after the first
vaginal delivery.

Materials and methods

During a 10-week inclusion period starting in April 1995,
440 primiparous women were delivered at the Department of
Obstetrics and Gynecology, Danderyd Hospital, Stockholm,
Sweden. We excluded from the study patients scheduled for
an elective ceasarean section (n=65), women with inade-
quate knowledge of the Swedish language (n=18), duplex
pregnancies (n=8), or primarily delivery by acute ceasarean
section (n=45). Adhering to the inclusion criteria, 349
women were eligible for participation. Women having had
a subsequent caesarean section were excluded from that
point in time.

Baseline data were collected while the patient was still in
the hospital within 3 days of the index delivery, and follow-up
was performed at 9 months, 5 years, and 10 years after first
delivery. All patients received an identical self administered
questionnaire at baseline and by postal mail at the time of
follow-up. Prevalence of anal incontinence was determined
using a bowel function questionnaire recommended by the
Swedish Society of Colorectal Surgeons [17], and has been
proven valid, reliable, sensitive to change, easily compre-
hensible, and simple to use in previous studies [18, 19]. The
three questionnaire items specific for anal incontinence
included: “Do you experience involuntary loss of intestinal
gas?”; Do you experience involuntary loss of stools?”; “Do
you experience leakage of fluid around the anal opening?”.
The questionnaire utilizes ordinal response alternatives to
categorize frequency of symptoms as: no, less than or once
per week; more than once per week; and daily. Obstetrical
data were also prospectively collected from patient charts
and cross-checked with obstetrical events reported in the
questionnaires. Demographic characteristics were registered
in a separate protocol using the self reported questionnaire.
Responding to the questionnaire was considered informed
consent to participate in the study.

Anal incontinence may include both unintentional loss
of flatus and feces, whereas fecal incontinence specifically
refers to the involuntary loss of solid or liquid stool. In the
present study, subjects, reporting involuntary loss of flatus
>1/week or daily, or loss of feces (with any frequency),
were considered having severe anal incontinence, whereas
involuntary loss of flatus ≤1/week was considered as mild
incontinence. Definitions of sphincter lacerations and
perineal tears conform to the standards set by the World
Health Organization (International Classification of Dis-
eases 9 and 10, Geneva, Switzerland, 1992). Diagnosis of
obstetrical tears at first delivery, and at subsequent
deliveries, was performed immediately after parturition
through clinical examination by the attending midwife
(grades I–II lacerations) or the obstetrician on call (grade
III–IV lacerations).

All data analyses were performed using STATISTICA®
software (Statsoft, Tulsa, OK, USA). For intraindividual
comparisons on symptom prevalence (ordinal data) at
follow-up when compared to baseline, we used Wilcoxon
signed rank test, and for comparisons between the
different subgroups at the various times of assessment,
we used Mann–Whitney U test. To evaluate the interaction
between covariates and our primary outcome variable, we
used a stepwise multivariate logistic regression model.
P values<0.05 were considered significant. All subjects
gave their informed consent to participate, and the study
was approved by the Regional Research Ethics Board at
Karolinska Institutet.

Results

Following the first vaginal delivery, 304 out of 309
primiparous eligible women entered the study (98%), and
at the 10 year follow-up, 246 subjects (81%) agreed to
participate. Thirty-five of the 246 women (14%) had a
sphincter tear (partial or total, third or fourth degree) at their
index delivery. Thirty-five (14%) of the 246 had no
subsequent children, while 196 women (80%) reported
only having had vaginal deliveries (Table 1). Eleven
subjects were excluded from analysis due to cesarean
deliveries prior to the 5 year follow-up, and another two
subjects were excluded due to cesarean deliveries prior to
the 10 year follow-up. Thus, 231 subjects with vaginal
deliveries only were eligible for the final analysis.

Prior to delivery, 18 (7%) women reported some degree
of anal incontinence compared to 62 women (27%) at
9 months, 65 women (33%) at 5 years, and 74 women
(32%) at 10 years follow-up. There was a significant
increase in the overall prevalence of severe anal inconti-
nence at 10 years follow-up compared to the index delivery
(p<0.001; Table 2). Women with a sphincter laceration at
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index delivery also had a higher frequency (p=0.01) of
severe anal incontinence at 10 years follow-up compared to
women without a sphincter laceration at index delivery
(Table 2).

The overall prevalence of anal incontinence, 10 years
after index delivery, was statistically unchanged, compared
to 5 years after delivery, although there was a trend toward
a decrease in the severity of anal incontinence. Thirteen of
21 women (62%) who had reported severe anal inconti-
nence at 9 months did not report severe anal incontinence at
10 years, and 17 out of 31 women (56%) who had reported
severe anal incontinence at 5 years after index delivery did
not report this at 10 years. Twenty-four of 199 women
(12%) who reported none or infrequent anal incontinence at
9 months after delivery reported frequent anal incontinence
at 10 years and 15 out of 167 (9%) who reported none or
infrequent anal incontinence at 5 years after delivery
reported severe anal incontinence at 10 years after delivery.

Women who sustained a sphincter tear at the index
delivery had a comparable number of subsequent vaginal
deliveries and subsequent caesarean deliveries as women
without a sphincter tear (Table 1). Anal incontinence was

more frequent at follow-up in women with sphincter tear
who had subsequent vaginal deliveries (Table 3). At
10 years, 16 of 26 (62%) women with sphincter tear and
subsequent vaginal delivery reported some degree of anal
incontinence compared to 51 out of 169 (30%) of women
without sphincter tear (p=0.01). There was no difference in
anal incontinence prevalence at 10 year follow-up in
women without subsequent delivery regardless of earlier
sphincter tear (Table 3).

A grade III–IV anal sphincter laceration was associated
with an increased risk of severe anal incontinence (RR 3.9,
95% CI 1.3–11.8). Severe anal incontinence prior to the
first delivery was independently associated with severe anal
incontinence at 10 years (RR 12.6, 95% CI 2.3–70.4).
Symptoms of severe anal incontinence at 5 years after index
delivery, increased the risk for severe anal incontinence at
10 years (RR 16.1, CI 4.3–59.8), regardless of diagnosis of
a sphincter injury.

Sphincter injury (RR 2.9, 95% CI 1.1–7.7) and a second
stage of labor longer than 2 h (RR 3.2, 95% CI 1.2–9.2)
were associated with anal incontinence at any frequency at
10 years follow-up and were independent of instrumental or

No sphincter tear (n=211) Sphincter tear (n=35) p Value

Age at index delivery (years±SD) 29±4 31±4 0.18

Gestational age (days±SD) 279±11 286±8 0.005

Maternal weight at delivery (kg±SD) 77±11 73±8 0.04

First stage of labor (hours±SD) 6.5±4.7 9.0±4.6 0.005

Second stage of labour (hours±SD) 1.35±1.1 1.6±1.4 0.20

Upright delivery positiona n (%) 116 (55) 13 (37) 0.09

Episiotomy n (%) 8 (4) 4 (11) 0.47

External fundal pressure n (%) 61 (29) 19 (54) 0.01

Instrumental deliveryb n (%) 19 (9) 8 (23) 0.19

Fetal birth weight (g±SD) 3,498±483 3,642±398 0.10

Obstetrical tears (n)

No tear 27 –

1st degree 68 –

2nd degree 116 –

3rd degree – 34

4th degree – 1

No subsequent delivery n (%) 31 (15) 4 (11) 0.42

Subsequent vaginal deliveries n (%)

One 122 (58)c 22 (63) 0.36

Two 46 (22) 5 (14) 0.22

Three 5 (2) 0 0.46

Subsequent foetus >4000 g 31 (24) 6 (24) 1.0

Subsequent instrumental delivery 3 (2) 0 0.86

Subsequent caesarean deliveries n (%)

One 10 (5)d 2 (6)e 0.53

Two 0 3 (9) 0.003

Table 1 Obstetrical data in 246
women

a Kneeling or standing
b All were vacuum extractions
except one, which did not succeed
and was delivered with forceps
c One of these had a subsequent
sphincter tear
d Three of these also had one
subsequent vaginal delivery
e One of these also had one
subsequent vaginal delivery
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upright delivery. We found no other predictors of anal
incontinence at multivariate analysis including the following
variates: age, subsequent deliveries, post-term pregnancy,
instrumental delivery, upright delivery, or macrosomia (data
available at request).

Discussion

Anal sphincter laceration at childbirth, with or without
subsequent deliveries, is strongly associated with persistent
long-term anal incontinence. Symptoms do, however, not
necessarily deteriorate over time, as earlier medium- to
long-term prospective studies have suggested [20–22].

Despite the fact that childbirth is a widely recognized
risk factor for anal incontinence, little is known on the

natural progression of symptoms after vaginal birth [23].
In order to capture the subjective experience of
symptoms associated with a disrupted anal sphincter
complex, we chose to observe a group of nulliparous
women giving birth to their first child in 1995. Repeat
symptom assessments have made it possible to prospec-
tively evaluate the development of anal incontinence
during a 10-year observational period. Primiparous
women have a low prevalence of anal incontinence
prior to delivery, but have a higher risk of sustaining a
sphincter tear compared to multiparous women [1]. Our
study confirms that the risk of sphincter laceration is
greatest at the first delivery and rare at subsequent
deliveries.

Consistent with MacArthur et al. [21], we found that
some women reported resolution of symptoms, whereas

Table 2 Prevalence of anal incontinence compared to index delivery

No sphincter tear

Index n=207 9 months n=199 P value 5 years n=170 P value 10 years n=200 P value

No incontinence 192 (93) 153 (77) 0.004 121 (71)a <0.001 143 (71) a <0.001

Involuntary flatus

≤1/week 4 (1.9) 29 (15) <0.001 31 (18) <0.001 36 (18) <0.001

>1/week 5 (2.4) 14 (7.0) 0.03 14 (8.2) 0.01 14 (7.0) 0.03

Daily 5 (2.4) 3 (1.5) 0.5 3 (1.8) 0.7 5 (2.5) 1.0

Fecal incontinence

≤1/week 1 (0.5) 1 (0.5) 1.0 6 (3.5) 0.03 8 (4.0 ) 0.02

>1/week 0 0 – 0 – 1 (0.5) 1.0

Daily 0 0 – 0 – 0 –

Anal incontinence 15 (7.3) 46 (23) a <0.001 49 (29) a <0.001 57 (29) a <0.001

Severe anal incontinence 11 (5.3) 17 (8.5) 0.3 20 (12) 0.02 25 (13) a 0.01

Sphincter tear

Index n=35 9 months n=34 P value 5 years n=29 P value 10 years n=30 P value

No incontinence 32 (91) 18 (53) <0.001 13 (45)a <0.001 13 (43)a <0.001

Involuntary flatus

≤1/week 3 (8.6) 12 (35)a 0.007 7 (24)a 0.09 11 (37)a 0.006

>1/week 0 4 (12) 0.04 7 (24)a 0.002 5 (17)a 0.001

Daily 0 0 – 2 (6.9) 0.1 1 (3.3) 0.1

Fecal incontinence

≤1/week 1 (2.9) 0 0.3 4 (14) 0.1 4 (13) 0.1

>1/week 0 0 – 0 – 0 –

Daily 0 0 – 0 – 0 –

Anal incontinence 3 (8.6) 16 (47)a <0.001 16 (55)a <0.001 17 (57)a <0.001

Severe anal incontinence 1 (2.9) 4 (12) 0.2 11 (38)a,b <0.001 9 (30 )a 0.003

Data are presented as number of women (%)

Anal incontinence is defined as any degree of symptoms, whereas severe anal incontinence was defined as having symptoms loss of flatus >1/week or
daily, or loss of feces at any frequency
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others reported de novo onset or recurrence after a pause or
remission. It is plausible that physiotherapy initiated after
childbirth temporarily improved anal sphincter function
[24–26]. Since we did not use any objective measurement
of anal sphincter injury, it is also possible that some cases
of anal sphincter disruption were undetected at delivery and
thus misclassified. This may have given rise to the new
onset of anal incontinence symptoms experienced by a few
women at long-term follow-up, despite any known risk
factors such as subsequent childbirth, pelvic surgery,
neurological, or gastrointestinal disease [27].

Surprisingly, the majority of patients with severe
symptoms at 5 years follow-up described a reduction of
anal incontinence at the end of our observational period,
despite the fact that none of the women with anal sphincter
laceration and severe symptoms reported that they had
received any subsequent therapy. It is possible that these
women over time have changed their attitudes, as well as
lifestyle and dietary habits as a result of their condition and
therefore answer questions about their continence more
conservatively. Another hypothesis could be that there is a
slow neural regeneration or adaptation over a longer period
of time. It has been suggested that neurological injury may
be cumulative over time, notably after repeat vaginal
delivery [28]. However, in our presumably premenopausal
study population, women with a sphincter tear at index
delivery generally improved between 5 and 10 years after
index delivery. This effect was emphasized if they did not
undergo any subsequent vaginal deliveries. In experimental
studies, estrogen has been shown to enhance pudendal
nerve regeneration [29, 30]. Estrogen deficiency may

counteract such a beneficial process, explaining the
increased prevalence of anal incontinence in postmenopausal
women [10].

In concurrence with previous short-term studies [3, 16],
we found that severe anal incontinence prior to parturition,
obstetrical sphincter injury, and symptoms of anal inconti-
nence that does not resolve within 5 years after first
delivery, was predictive of persistent anal incontinence.
This is contrary to the findings of MacArthur et al. [21],
who did not find any association between sphincter
laceration and fecal incontinence at 6 years after delivery.
In 2005, Damon et al. reported that 50% of women with an
ultrasound-verified sphincter laceration at first delivery had
anal incontinence at 6 years after delivery, compared with
8% of women without sphincter laceration [22]. Use of
transanal ultrasound to define sphincter defects may
increase the specificity of the control group, even though
the numbers were small. In the present study, we used a
clinical definition of sphincter laceration, which may
have included occult sphincter damage in the control
group and explain the higher prevalence of symptoms in
this group.

Strengths of our study include the homogenous cohort
of premenopausal women, the long-term prospective
follow-up with repeat assessments, and the high response
rates. We recognize that assessment by questionnaires can
be difficult to quantify due to variation or erroneous
interpretation of questions and sometimes answers. We
tried to reduce this problem by providing standardized
response alternatives. Validated questionnaires were not
widely used at the time our study was initiated, but the

Table 3 Anal incontinence and subsequent vaginal delivery

No sphincter tear Sphincter tear

Symptoms No subsequent delivery Subsequent delivery No subsequent delivery Subsequent delivery

Anal incontinence

Index 3/37 (8) 12/170 (7) 0/8 3/27 (11)

9 months 8/35 (23) 38/164 (23) 2/8 (25) 14/26 (54)a

5 years 6/24 (25) 43/146 (29) 0/4 16/25 (64)a,b

10 years 6/31 (19) 51/169 (30) 1/4 (25) 16/26 (62)a

Severe anal incontinence

Index 2/37 (5) 9/170 (5) 0/8 1/27 (4)

9 months 3/35 (9) 14/164 (9) 0/8 4/26 (15)

5 years 2/24 (8) 18/146 (12) 0/4 11/25 (44)a

10 years 5/31 (16) 20/169 (12) 1/4 (25) 8/26 (31)c

Data are presented as number of women n/w (%)
a Significant difference from no sphincter tear with subsequent delivery
b Significant difference from sphincter tear without subsequent delivery
c p=0.12 compared to no sphincter tear with subsequent delivery
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questionnaire has shown validity and sensitivity to
changes in previous studies [17].

Most women react to a sphincter laceration with
concerns about future continence, sexuality, and pregnan-
cies [5, 6]. In addressing women’s worry for future
deliveries, we found some statistical evidence for an
increased overall prevalence of anal incontinence after
repeat vaginal deliveries. Furthermore, our data suggest
that women with symptoms of anal incontinence prior to
the first delivery, those with symptoms of severe anal
incontinence at 5 years after index delivery, and women
with a previous grade III–IV anal sphincter laceration, may
be particularly predisposed to develop anal incontinence. In
the absence of objective methods of evaluation and the lack
of long-term prevalence data in women who have had
subsequent or repeat caesarean sections, caution in forming
definitive advice is advised. Further prospective studies are
needed to elucidate this issue.

It is likely that an increasing frequency of symptoms
causes more bother, but the impact of frequency on quality
of life is uncertain. About half of the incontinent women in
our study experienced occasions of fecal leakage, or
leakage of gas more than weekly, which we considered as
severe anal incontinence. Yet, it seems that many women
actually experience a decrease of symptoms over a longer
period of time.

Our main results are in agreement with a previous long-
term study on the prevalence of anal incontinence 10 years
after first delivery in which women with an anal sphincter
laceration at index delivery had a more severe incontinence
score for flatus and liquid stool at 10 years follow-up
compared with women without sphincter laceration [20].
The consistency of these long-term studies strengthens the
assumption that a thorough evaluation of anal continence
function may be used in obstetrical decision making when
guiding patients’ choice of delivery mode.
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