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Abstract
Introduction and hypothesis Our purpose was to establish
the incidence of anal and urinary incontinence 4 years fol-
lowing vaginal delivery in women with and without obstet-
ric anal sphincter injuries (OASIS).
Methods This was a prospective study of 241 having
their first vaginal delivery who had independent verifi-
cation and repair of OASIS by trained obstetricians. All
obstetricians performing OASIS repairs had undergone
structured hands-on training and were then directly su-
pervised while repairing OASIS until they were deemed
competent to repair independently. Patients were fol-
lowed up for 4 years with validated bowel and urinary
questionnaires. In order to minimise nonresponders, con-
tact details were verified and obtained from their gen-
eral practitioners, the local primary care trust and
electoral roll.
Results Two hundred and fifty-four women were invited,
and 241 (95 %) participated. Fifty-nine (25 %) women
sustained OASIS. One hundred and forty-nine were contact-
able 4 years later, and 86 (58 %) agreed to participate in the
study at 4 years. No woman had faecal incontinence, and
there was no difference in rates of flatus incontinence prior
to delivery up to 4 years postpartum, regardless of whether
OASIS occurred or not. Urinary incontinence was more than
four times more common after vaginal birth, and this was
not affected by whether OASIS occurred and resulted in a
significant deterioration in quality of life.

Conclusions The previously reported higher rates of anal
incontinence following OASIS can be minimised up to
4 years after delivery if repaired by trained doctors. There
is a significant increase in urinary incontinence following
vaginal delivery, and the mechanism for this is not linked to
anal sphincter disruption.
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Introduction

Anal (AI) and urinary (UI) incontinence are debilitating
conditions that affect many women following childbirth.
Twenty-one per cent of women are known to have UI
within 10 weeks of delivery [1]. The prevalence of
stress (SUI) and urge (UUI) incontinence 5 years after
first vaginal delivery has been shown to be 30 % and
15 %, respectively [2]. A prospective study comparing
women with and without obstetric anal sphincter injuries
(OASIS) showed that when there was damage to the
anal sphincter, women were significantly more likely to
have UI (38 % vs 21.2 %, p00.005) [1] up to 3 months
following vaginal birth. Five percent of women who
have a vaginal delivery have AI [3], and this appears
to be higher up to 4 years after vaginal delivery in
women who sustain OASIS [4]. Women often avoid
seeking professional help due to embarrassment, and
therefore, representative data regarding the long-term
outcome of these women is lacking [5, 6].

The aim of this study was to establish the incidence of AI
and UI four years after childbirth, following accurate diag-
nosis of perineal trauma.
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Materials and methods

Women having their first vaginal delivery between January
2003 and January 2004 at Croydon University Hospital
were recruited prospectively. The Manchester Health Ques-
tionnaire (MHQ) [7] and the short form of the International
Consultation on Incontinence Questionnaire (ICIQ-SF) [8]
were completed by participants after recruitment in to the
study regarding symptoms prior to having their first vaginal
delivery. The MHQ is a validated questionnaire to assess
bowel symptoms and was the only available tool at the time
the study was conducted. The ICIQ-SF is also a validated
questionnaire that assesses urinary symptoms.

Immediately after delivery, all women had a vaginal and
rectal examination by a trained research doctor (VA). Peri-
neal trauma was categorised using the Royal College of
Obstetricians and Gynaecologists (RCOG) classification
[9]. All identified OASIS were repaired by a specialist
registrar who had undergone hands-on training in OASIS
repair [10] or under the direct supervision of a consultant

obstetrician using an evidence-based protocol [11]. Details
of this study, including the methodology and demographic
data, were previously published [12]. Women were followed
up 7 weeks post partum and completed the MHQ and the
ICIQ-SF. The same questionnaires were posted to all wom-
en 4 years later, and where possible, these women were also
contacted by telephone. Nonresponders were sent a second
questionnaire 2 weeks later. In order to minimise nonres-
ponders, people who did not respond to the first question-
naire had their contact details verified from their general
practitioners, the local primary care trust and electoral roll,
where possible. Ethical approval for the study was granted
by the Croydon Ethics and Research Committee. Written
informed consent was obtained from all participants.

Statistics

Data were analysed using the Statistical Packages for Social
Sciences (SPSS, Chicago, IL, USA, version 14.0). To investi-
gate changes in dependent and independent proportions,
McNemar and chi-square tests were used, respectively. Un-
paired and paired Student’s t tests were used to compare
independent and dependent continuous data.

Results

Two hundred and fifty-four women having their first vaginal
delivery were invited to participate in the study, and 241 (95%)
agreed. Four years later, 149 women were contactable, of
whom 86 (58 %) responded to the questionnaire (see Fig. 1).

There was no difference in demographics, labour character-
istics, and symptoms between responders and nonresponders
(Table 1). Twenty-five (29 %) of the 86 responders at 4 years

254 invited for the study   13 (5%) declined to participate 

241 (95%) participated 

149 contactable at 4 years  63 (42%) declined to participate

86 (58%) participated in the four-year study 

Fig. 1 Patient recruitment and follow-up

Table 1 Data of responders and
nonresponders

OASIS obstetric anal sphincter
injuries

*Analysed by chi-square test,
**analysed with unpaired
Student’s t test

Responders ( n086) Nonresponders ( n0155) P value

Maternal age (years) ** 32 (20- 44) 32 (21 – 45) 0.10

OASIS * 25 (29.1 %) 34 (21.9 %) 0.27

Epidural * 26 (30.2 %) 39 (25.2 %) 0.45

Syntocinon * 26 (30.2 %) 52 (33.5 %) 0.67

Episiotomy * 33 (38.4 %) 65 (41.9 %) 0.68

Body mass index (BMI) (kg/m2)** 24 (16 – 38) 24 (17 – 44) 0.64

Baby birthweight (kg)** 3.2 (2.1 – 4.9) 3.3 (0.26 – 4.4) 0.86

Head circumference (cm)** 33.6 (27 – 38) 32.6 (31 – 37) 0.14

Second-stage labour (min)** 54.4 (0 – 192) 58.4 (0 – 317) 0.94

Occipitoposterior * 6 (7 %) 7 (8.1 %) 0.55

Flatus incontinence * 2 (2.3 %) 3 (3.5 %) 1.00

Faecal incontinence * 0 0 1.00

Urinary incontinence * 13 (15.1 %) 14 (9 %) 0.21

Bothersome urinary incontinence * 10 (11.6 %) 10 (6.5 %) 0.23
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sustainedOASIS during their first vaginal delivery; 46 of the 86
(53 %) had a subsequent delivery. Of these 46, 15 had an
OASIS during their first vaginal delivery, and four were deliv-
ered by caesarean section. Of the 31 who had not previously
sustained OASIS, two were delivered by caesarean section.

There were no changes in symptoms of AI and quality of
life (QoL) at 4 years compared with before delivery or at
7 weeks postpartum in women who did or did not sustain

OASIS (Table 2), except for general health perception and
emotional impact in women who did not have an OASIS. In
addition, sustaining OASIS was not associated with more
symptoms of AI or worse QoL when compared with women
who had a lesser degree of perineal trauma, except for social
and physical limitation scores (Table 3). Four womenwho had
OASIS had subsequent deliveries, only one being delivered
by caesarean section.

Table 2 Symptoms of anal Incontinence and quality of life over time

No OASIS sustained OASIS sustained

Prior to delivery
( n0182)

7 weeks
( n0143)

4 years
( n061)

P value Prior to delivery
( n059)

7 weeks
( n053)

4 years
( n025)

P value

Flatus incontinence n (%) * 3(1.6) 1(0.7) 6(9.8) 0.63 2(3.4) 2(3.8) 3(12) 1.00

Incontinence to loose stools n (%) * 0 0 5(8.2) 0.13 0 0 2(8) 0.25

Incontinence to hard stools n( %) * 0 0 1(1.6) 1.00 0 0 1(4) 0.50

Anal incontinence n (%) * 3(1.6) 1(0.7) 6(9.8) 0.13 2(3.4) 2(3.7) 4(16) 0.25

Incontinence to flatus symptom score** 1.5 1.5 1.70 0.28 1.6 1.7 1.8 1.00

Incontinence to loose stools symptom score** 1.0 1.0 1.08 0.06 1.0 1.0 1.24 0.11

Incontinence to hard stools symptom score** 1.0 1.0 1.02 0.32 1.0 1.0 1.12 0.19

General health perception** 13.0 18.8 25.4 <0.01 17.4 19.8 19.0 0.38

Incontinence impact** 8.5 11.7 13.5 0.16 11.4 18.4 12.0 0.31

Role limitation** 1.7 4.0 5.9 0.14 1.6 2.9 3.5 1.00

Physical limitation** 1.4 1.5 7.0 0.23 2.0 5.2 1.5 0.44

Relationships** 1.4 2.0 6.7 0.54 0.9 4.5 3.0 0.54

Social limitations** 0.6 0.9 5.6 0.06 1.3 3.0 2.0 0.65

Emotional impact** 4.0 5.0 11.8 0.03 3.3 10.4 7.7 0.81

Sleep limitation** 2.5 3.6 6.2 0.37 1.8 5.2 6.5 0.27

Severity score** 7.2 5.9 8.6 0.41 7.3 7.1 5.2 0.46

OASIS obstetric anal sphincter injuries

*Analysed with Mc Nemar test, ** analysed with paired Student’s t test

Table 3 Symptoms of anal in-
continence and quality of life
in women with and without
OASIS at 4 years

OASIS obstetric anal sphincter
injuries

*Analysed by chi square test,
** analysed with unpaired
Student’ t test

No OASIS (n061) OASIS (n025) P value

Incontinence to flatus n (%)* 6(9.8) 3(12) 1.00

Incontinence to loose stools n (%)* 5(8.2) 2(8) 0.41

Incontinence to hard stools n (%)* 1(1.6) 1(4) 0.20

Any anal incontinence n (%)* 6(9.8) 4(16) 0.47

General health perception** 25.4 19.0 0.82

Incontinence impact** 13.5 12.0 0.05

Role limitation** 5.9 3.5 0.09

Physical limitation** 7.0 1.5 <0.01

Relationships** 6.7 3.0 0.07

Social limitations** 5.6 2.0 0.03

Emotional impact** 11.8 7.7 0.06

Sleep limitation** 6.2 6.5 0.97

Severity score** 8.6 5.2 0.05
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Symptoms of UI and QoL deteriorated significantly with
duration of time following delivery (Table 4), and this was
not influenced by sustaining an OASIS (Table 5).

Discussion and conclusion

In this study, symptoms of AI did not change from first vaginal
delivery to 4 years, irrespective of whether there was damage
to the anal sphincter or not. In addition, there was a fivefold
increase in UI 4 years after first vaginal delivery, regardless of
whether an OASIS occurred or not, and this also significantly
interfered with daily living. Despite anal sphincter rupture
being previously described as a major risk factor for subse-
quent AI, both in the short term (at 1 month) and at >10 years
[13, 14], this study did not demonstrate significantly higher
rates of AI in women with OASIS than without. In addition,
the incidence of AI in women with OASIS (3.6 % at 7 weeks,
16 % at 4 years) was lower than that found in previous studies,
which reported symptoms occurred in up to 53 % [15] of
women at 3 months and up to 61 % at 4 years [16]. All
obstetricians in our study who repaired OASIS had undergone
a structured hands-on training course [10], which has been
shown to be effective both in imparting knowledge about anal
sphincter anatomy and evidence-based methods of OASIS
repair (www.perineum.net). In addition to attending the

mandatory hands-on course, all trainee obstetricians were di-
rectly supervised in OASIS repair until it was felt that they
were able to perform them independently.

Previously published studies on OASIS focused mainly on
anal symptoms [17, 18]; only a few studies [1, 4, 19, 20]
investigated UI. The relationship between UI and OASIS has
been conflicting. In a retrospective study using a nonvalidated
questionnaire, Wagenius and Lauren [4] reported no differ-
ence in urinary symptoms 4 years after OASIS compared with
a control group. These findings were confirmed in another
study by Otero et al. [21] using a validated questionnaire,
which also found no difference in urinary symptoms 18 years
after OASIS compared with parity-matched controls. In con-
trast, Tetzschner et al. [20], in a prospective study of 72
women, reported urinary symptoms in 32% and demonstrated
a relationship with the degree of anal sphincter rupture and UI
4 years after OASIS. In their study, womenwith a total rupture
of the anal sphincter were at greater risk of developing UI.
However, symptoms were not evaluated using a validated
questionnaire, and there was no control group. Borello-
France et al. [22] performed a large prospective short-term
study investigating the relationship between anal sphincter
injury and postpartum faecal incontinence and UI. They also
found no significant difference in the prevalence of UI
between the OASIS and control groups. However, there were
considerable differences between groups in terms of

Table 4 Symptoms of urinary incontinence over time

No OASIS Sustained OASIS Sustained

Prior to delivery
( n0182)

7 weeks
( n0143)

4 years
( n061)

P value Prior to delivery
( n059)

7 weeks
( n053)

4 years
( n025)

P value

Incontinence to urine (%)* 22 (12) 32 (22) 31 (51) <0.01 5 (8) 16 (30) 16 (64) <0.01

Bothersome incontinence to urine (%)* 16 (9) 19 (13) 27 (44) <0.01 4 (7) 10 (19) 14 (56) 0.01

Frequency of urine leakage symptom score** 0.2 0.4 1.0 <0.01 0.1 0.6 1.3 <0.01

Amount of urine leakage symptom score** 0.3 0.5 1.1 <0.01 0.1 0.6 1.3 <0.01

Interference with daily living score** 0.2 0.3 1.3 <0.01 0.3 0.6 1.5 <0.01

ICIQ Score (0-21)** 0.7 1.2 3.3 <0.01 0.5 1.9 4.1 <0.01

ICIQ International Consultation on Incontinence Questionnaire

*Analysed by chi-square test, ** analysed with paired Student’s t test

Table 5 Symptoms of urinary
incontinence with and without
OASIS at 4 years

OASIS obstetric anal sphincter
injuries

*Analysed by chi square test,
** analysed with paired
Student’s t test

No OASIS ( n061) OASIS ( n025) P value

Incontinence to urine, n(%)* 31 (51) 16 (64) 0.34

Bothersome incontinence to urine, n(%)* 27 (44) 14 (56) 0.35

Type of urinary incontinence*

Frequency of urine leakage symptom score** 1.0 1.3 0.25

Amount of urine leakage symptom score** 1.1 1.3 0.08

Average ICIQ score (0–21)** 3.3 4.1 0.74
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episiotomy rates, instrumental deliveries, birth weight, and
length of labour. Our group previously investigated the rela-
tionship between OASIS and UI among 100 women with
OASIS and 104 women without OASIS but who had a
second-degree perineal tear or episiotomy [1]. Women who
had a second-degree tear or episiotomy are included in this
study. The two groups were evaluated at 10 weeks post
partum, and women with OASIS were significantly more
likely to have UI (21.2 vs 38 %, p<0.01). In addition, women
with OASIS were more likely to have stress UI 4 years after
delivery (33 % vs 14 %, p<0.01),and that OASIS was an
independent risk factor for developing stress UI.

Our study suggests that UI increases fivefold by 4 years
postpartum, regardless of whether there is damage to the
anal sphincter or not. An explanation for the difference
between our study and that of Scheer et al. [1] and
Borello-France et al. [22] may be due to the length of
follow-up. Women sustaining OASIS probably have greater
damage to the pelvic floor than those with first- and second-
degree tears, and this may account for their worse urinary
symptoms in the short term. However, with tissue healing
and remodelling, OASIS per se may not be an important
contributory factor in the development of UI 4 years after
delivery.

QoL domains following OASIS were evaluated in this
study. Apart from social and physical limitations, none of
the other domains was statistically different. Such isolated
statistically significant domains are unlikely to be clinically
important, we mention it but elaborated no further. This study
emphasises that with appropriate repair OASIS repair, QoL is
not different to that of other women delivering vaginally.

The strengths of our study are that validated question-
naires were used to evaluate bowel and urinary symptoms
and QoL measures. The study was prospective, and accurate
diagnosis of OASIS was ensured by independent verifica-
tion. Our study also had a representative control group who
could be compared with women who sustained OASIS. In
addition, all women had an endoanal scan immediately after
delivery and at 3 months postpartum, thus ensuring that
none of the control group had occult or unrecognised anal
sphincter injuries [12, 23].

The main limitation of our study is that only 36 % of the
initial cohort was contactable and willing to participate
4 years after recruitment. This may be in part due to the
fact that the population studied were mobile, and many lived
in temporary accommodation. Every effort was made to
contact nonresponders, many of whom had moved away
without updating their hospital or personal records with their
general practitioner.

This study demonstrates that AI is not associated with
OASIS when doctors who repair anal sphincter injuries
receive structured training. The previously high rates of AI

following OASIS can be minimised following supervised
doctor training. UI increases dramatically following at least
one delivery, and the mechanism for this is not associated
with damage to the anal sphincter complex 4 years post
partum. Further research into the aetiology of UI following
vaginal delivery is needed to increase our understanding of the
mechanism of the problem so we can attempt to minimise this
debilitating condition for women.

Conflicts of interest None.
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