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Objective To evaluate the prevalence and predictors of anal

incontinence (AI) in late pregnancy and 1 year after delivery.

Design Prospective population-based cohort study.

Setting Two maternity units in Norway 2009–2010.

Population Primiparae aged 18 years or over.

Methods Primiparae answered questions on the St. Mark’s score

about AI during the last 4 weeks of pregnancy. One year later, the

same questionnaires were distributed by postal mail.

Socio-economic and delivery-related data were obtained from

hospital records.

Main outcome measures Self-reported AI.

Results Answers on AI in late pregnancy were obtained from 1571

women, and 1030 responded 1 year later. Twenty-four per cent

experienced one and 4.7% experienced three or more AI

symptoms in late pregnancy. One year later, this was reduced to

19% and 2.2%, respectively. Multivariate logistic regression

analyses were applied. Formed and loose stool incontinence were

strongly associated at both time points. The main predictor of AI

1 year after delivery was AI in late pregnancy. Obstetric anal

sphincter injury increased the risk of incontinence of stool and

flatus (odds ratio [OR], 4.1; 95% confidence interval [CI], 1.7–
9.6) after delivery. Urgency was associated with greater age (OR,

1.8; 95% CI, 1.0–3.3) and operative delivery (OR, 2.0; 95% CI,

1.3–2.9).

Conclusion One in four primiparae experienced AI in late

pregnancy. One year later, still one in five suffered from

incontinence. Sphincter injury predicted incontinence of stool and

flatus, whereas greater age and operative delivery predicted

urgency. The identification and adequate follow-up of pregnant

women with AI may reduce AI after delivery.

Keywords Anal incontinence, post partum, predictors, pregnancy,

prevalence.
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Introduction

Maintaining continence involves a complex mechanism of

anorectal function, colonic transit, stool consistency and

volume.1 The International Continence Society defines anal

incontinence (AI) as ‘involuntary loss of flatus, liquid or

solid stool that is a social or hygienic problem’.2 AI is

reported to affect 20% of women over the age of 30 years

and urgency has been found to be the variable most

strongly associated with AI.3 The inability to defer

defecation for longer than 15 minutes is included in one of

the most commonly used AI scoring systems, the St.

Mark’s score.4

During pregnancy, it is suggested that normal hormonal

changes, in combination with the pressure from the

increasing weight of the fetus, as well as the placenta and

uterus, may have a long-term impact on the neuromuscular

function of the pelvic floor muscles.1,5 It is also suggested
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that, with regard to incontinence problems in the postpar-

tum period, the changes occurring to anorectal function

during pregnancy may be of greater importance than

changes occurring during delivery.6,7 The reported preva-

lence of AI during pregnancy and post partum varies mark-

edly in the literature depending on the definitions of AI/

faecal incontinence (FI), the measuring tool used and the

time at which the questions regarding incontinence symp-

toms are asked.8 In a study by van Brummen et al.,7 3%

reported FI in late pregnancy and 1 year after delivery, and

42% reported flatus incontinence in late pregnancy and

30% 1 year after delivery. Similarly, King et al.1 found that

65 and 14% of nulliparous women reported AI and FI,

respectively, in the third trimester. Six months after deliv-

ery, the corresponding prevalence rates were reduced to 49

and 11%, respectively.

Bols et al.9 concluded that Obstetric Anal Sphincter

Injury (OASI) grade 3 or 4 was the only predictor strongly

and moderately associated with FI and flatus incontinence,

respectively. In contrast, other studies have found inconti-

nence during pregnancy, age over 35 years at first delivery,

obesity and forceps delivery to be independently associated

with FI or flatus incontinence.8,10–12

The prevalence of AI during pregnancy and post partum

remains unclear. The importance of pre-existing as

opposed to delivery-related risk factors is also uncertain.

The aims of this study were to evaluate the prevalence and

predictors of the specific symptoms of AI, including

urgency, in late pregnancy and 1 year after delivery.

Methods and materials

A pilot study was undertaken between May and Septem-

ber 2009 and the prospective cohort study was under-

taken between September 2009 and December 2010.

Norwegian-speaking primiparae over the age of 18 years,

giving birth to healthy infants in two large hospitals in

separate health regions in Norway, were invited to partic-

ipate before discharge home after delivery. The partici-

pants were recruited consecutively. Both hospitals offered

high- and low-risk perinatal services. Shortly after deliv-

ery, all primiparae in both hospitals were contacted by a

physiotherapist and asked to complete a self-reporting

questionnaire concerning the symptoms of AI experienced

during the last 4 weeks of pregnancy. Completed ques-

tionnaires were returned in designated mail boxes at the

maternity wards. Women who did not return the ques-

tionnaires before discharge received a reminding postal

questionnaire to be returned in mailed pre-stamped

return envelopes. Non-responders received postal remind-

ers after 4 weeks. One year after delivery, the participants

received a postal questionnaire with mailed pre-stamped

return envelopes. Demographic data, such as the mother’s

age, body mass index (BMI) before and at the end of

pregnancy, education level and obstetric data, were

collected from an electronic obstetric database or hospital

obstetrical records.

St. Mark’s score
There are a number of different scoring systems used for

the assessment of the frequency and severity of AI. The

Wexner score and the St. Mark’s score are similar; how-

ever, the former does not include urgency, nor is it

restricted to the reporting of symptoms in the last

4 weeks.11 In this study, the St. Mark’s score was chosen as

it measures the frequency of symptoms of AI during the

last 4 weeks on a five-point scale (never, rarely, sometimes,

weekly and daily). It also includes two questions with

dichotomous scales regarding the use of pads, constipating

medicine (no, 0 points; yes, 2 points) and the ability to

defer defecation for 15 minutes (no, 4 points; yes, 0

points). The total St. Mark’s score ranges from complete

continence (0 points) to complete incontinence (24

points).4 AI was defined as having leakage of formed or

loose stool monthly or more, leakage of flatus weekly or

more, or the inability to defer defecation for more than

15 minutes.

Statistics
Prevalence was calculated with 95% confidence intervals

(95% CI). An imputation procedure of the mean score

value was used to replace missing values in items of com-

pleted questionnaires. The independent samples t-test was

used when comparing means of continuous variables at

baseline. Student’s t-test for paired data was used when

comparing means of continuous variables recorded in late

pregnancy and 1 year after delivery. The chi-squared test

was used when comparing two categorical variables

recorded at the same time point, and the McNemar test

was used when comparing repeated categorical variables.

The variables describing the symptoms of AI were categor-

ised into continent or incontinent according to the defini-

tions of AI used in this study. A significance level of 5%

was chosen. The relationship between the AI symptoms as

dependent variables and the various independent aetiologi-

cal variables, such as age, BMI at delivery and mode of

delivery, were assessed using the chi-squared test. Variables

found to be significantly related to an AI symptom were

included in the univariate regression analyses with the AI

symptom as the independent variable. Variables found to

be significant in the univariate analyses were included in

the multivariate logistic regression model. Multivariate

logistic regression analyses were performed to evaluate the

independent strength of association between the risk factors

for AI. None of the variables in the multivariate logistic

regression model were highly correlated.13 All statistical
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analyses were performed using SPSS for Windows version 18

(SPSS Inc., Chicago, IL, USA).

Ethics
Participants received written and/or verbal information,

and written consent was obtained prior to inclusion in the

study according to the Declaration of Helsinki. The study

was registered at clinicaltrials.gov (NCT00970320), and was

approved by the Norwegian Regional Committees for Med-

ical and Health Research Ethics (REC Central, No (6)

2008.1318) and the Norwegian Social Science Data Services

(NSD).

Results

Fifteen hundred and seventy-one primiparae with a mean

age of 28.2 years (standard deviation [SD], 4.7 years)

reported their anal function in late pregnancy. One year

after delivery, 1031 (66%) responded. In the recruitment

period, there were 3442 deliveries by primiparous women

at the two hospital sites, resulting in a response rate of

46% among the total number of primiparae. Between 5

and 10% of these women were not eligible for participation

because of factors such as inadequate knowledge of the

Norwegian language, age under 18 years at delivery or

women giving birth to extremely premature infants or

infants requiring admission to the paediatric intensive care

unit, resulting in an overall response rate of 48–50%
(Figure 1). The majority of participants were married or

living with their partner (94.1%) at the time of their first

delivery. More than 60% had received higher education,

80% were employed full or part time at the start of preg-

nancy, and few women reported smoking during pregnancy

(Table 1). The participants who answered questions about

their anal function both in late pregnancy and 1 year after

delivery differed significantly from those who only

answered questions related to the last 4 weeks of pregnancy

with regard to age, smoking habits, marital status, work

status and educational level. We found no significant dif-

ferences with regard to delivery-related variables between

the responders at both time points and non-responders at

1 year after delivery (Table 1).

During the last 4 weeks of pregnancy, one in five

reported being unable to defer defecation for more than

15 minutes. Nine per cent and 13% experienced one or

more episodes of incontinence of formed stool or loose

stool per month, respectively. Flatus incontinence was

reported by 12% and the mean St. Mark’s score among the

women suffering from AI was 6.0 points. The mean St.

Marks’s score and the occurrence of all symptoms of AI

were reduced significantly from late pregnancy to 1 year

after delivery, yet urgency remained high, with one in six

women reporting urgency (Table 2).

Combination of symptoms
During late pregnancy, 24% of women reported one symp-

tom, 8% reported two symptoms and 4% reported experi-

encing three symptoms. One year later, the corresponding

figures were 19, 5 and 2%, respectively. Four symptoms of

AI occurred in <1% of women, either whilst pregnant or

after delivery. Thus, any AI was reported by 37% of women

in late pregnancy, compared with 26% 1 year after delivery

(Table 3).

In late pregnancy, all symptoms of AI were significantly

related to each other. The association between formed and

loose stool incontinence was found to be particularly large

(odds ratio [OR], 36; 95% CI, 24–55). Loose stool inconti-

nence indicated a more than three-fold increase in odds of

flatus, and vice versa. The association between urgency and

flatus incontinence was found to be significant, although

somewhat low, increasing the odds by 70% only (OR, 1.7;

95% CI, 1.2–2.3) (Table 4A).

One year after delivery, the significant association

between formed and loose stool incontinence remained

very strong (OR, 52; 95% CI, 25–107). Flatus inconti-

nence carried an eight to nine times increased risk of

formed or loose stool incontinence, respectively, and

formed stool incontinence was associated with an eight-

fold increase in urgency. The association between flatus

incontinence and urgency was not statistically significant

(Table 4B).

Formed stool incontinence
In late pregnancy, the factors associated with an increased

risk of formed stool incontinence were unemployment

(OR, 2.5; 95% CI, 1.3–4.8) and women aged 22.3 years or
Figure 1. Flow chart of study population. PICU, paediatric intensive

care unit.
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under (10th percentile) (OR, 2.4; 95% CI, 1.2–5.0)
(Table 5). Women who experienced formed stool

incontinence in late pregnancy (OR, 13.3; 95% CI, 6.8–25)
and women who had sustained an OASI grade 3 or 4 (OR,

3.7; 95% CI, 1.3–10.8) were at a significantly increased risk

of formed stool incontinence after delivery.

Loose stool incontinence
In late pregnancy, women with high education levels were

less likely to develop loose stool incontinence (OR, 0.59;

95% CI, 0.4–0.9), and unemployed (OR, 2.0; 95% CI, 1.2–
3.5) and younger aged (OR, 1.8; 95% CI, 1.0–3.0) women

were more likely to suffer from incontinence of loose stool.

One year after delivery, women having loose stool inconti-

nence in late pregnancy (OR, 3.0; 95% CI, 1.5–5.9), women

aged 22 years or younger (OR, 4.2; 95% CI, 1.5–12) and

women with a BMI of 35 or more in late pregnancy (OR,

2.8; 95% CI, 1.4–5.6) had an increased risk of loose stool

incontinence (Table 5).

Flatus incontinence
In late pregnancy, being unemployed was the only factor

significantly associated with an increased risk of suffering

from flatus incontinence more than once weekly. Delivering

a baby with a head circumference of more than 37 cm sig-

nificantly reduced the risk of flatus incontinence (OR, 0.28;

95% CI, 0.1–0.8), whereas having flatus incontinence in

late pregnancy (OR, 4.2; 95% CI, 2.3–7.5) or sustaining an

OASI grade 3 or 4 at delivery (OR, 4.1; 95% CI, 1.7–9.6)
increased the risk of flatus incontinence 1 year after

delivery (Table 5).

Urgency
In late pregnancy, having a high education level was associ-

ated with a decrease in the risk of experiencing problems

with deferring defecation for 15 minutes (OR, 0.7; 95% CI,

0.5–0.97). Unemployment increased the odds of urgency by

70% (OR, 1.7; 95% CI, 1.0–2.9) (Table 5).

One year after delivery, there was a two-fold increase in

the odds of experiencing urgency among women with vac-

uum- or forceps-assisted deliveries, unemployment and

women aged over 34.2 years (90th percentile) at delivery.

Experiencing urgency in late pregnancy increased the risk

five times (OR, 5.0; 95% CI, 3.3–7.6) (Table 5).

All results from the univariate and multivariate models

of the regression analyses are presented in Supporting

Information Table S1.

Discussion

In this prospective cohort study, we found that the preva-

lence of AI among primiparae was reduced significantly
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education reduced the risk of AI in late pregnancy, and

experiencing symptoms of AI in pregnancy markedly

increased the risk of postpartum AI, although the risk fac-

tors appeared to be different for stool and flatus inconti-

nence relative to urgency in both late pregnancy and 1 year

after delivery. OASI was associated with stool and flatus

incontinence, whereas instrumental delivery was associated

with urgency.

Compared with similar studies, the present study is

relatively large and has a prospective cohort design,

enabling an assessment of pre-existing and deliv-

ery-related factors affecting the prevalence of AI 1 year

after delivery.6,7,10,12,14 The validity of the present find-

ings is also supported by the reproducibility, correlation

with other clinical assessment tools and the sensitivity to

change of the St. Mark’s incontinence score.4,15 Accord-

Table 3. Prevalence of anal incontinence by combination of symptoms

Symptoms of anal incontinence Late pregnancy One year after delivery

All participants (n = 1571) Responders at both Q1 and Q2 (n =1031)

Formed stool only 17 8

Loose stool only 55 30

Flatus only 92 31

Urgency only 212 130

Percentage with one symptom 23.9 19.3

Formed + loose 47 17

Formed + flatus 5 2

Formed + urgency 11 1

Loose + flatus 16 9

Loose + urgency 21 14

Flatus + urgency 23 3

Percentage with two symptoms 7.8 4.6

Formed + loose + flatus 20 4

Formed + loose + urgency 24 7

Formed + flatus + urgency 4 0

Loose + flatus + urgency 12 4

Percentage with three symptoms 3.8 1.5

Formed + loose + flatus + urgency 14 7

Percentage with four symptoms 0.9 0.7

Total 573 36.5% 267 25.9%

Table 4. The association (A) between the different symptoms of anal incontinence in late pregnancy, univariate logistic regression analyses and

(B) between the symptoms of anal incontinence 1 year after delivery, univariate logistic regression analyses

Formed stool

OR (95% CI)

Loose stool

OR (95% CI)

Flatus

OR (95% CI)

Urgency

OR (95% CI)

(A)

Formed stool 36.2 (23.6–55.2)* 3.9 (2.6–5.8)* 2.6 (1.8–3-7)*

Loose stool 4.2 (3.0–6.0)* 2.3 (1.7–3.1)*

Flatus 1.7 (1.2–2.3)**

Urgency

(B)

Formed stool 51.8 (25.0–107.3)* 7.9 (3.9–15.9)* 7.9 (3.9–15.9)**

Loose stool 8.9 (5.0–15.7)* 3.2 (2.0–5.1)*

Flatus 1.6 (0.9–3.1)

Urgency

*P < 0.001.

**P < 0.005.
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ing to Bradford Hill’s criteria for causation, some of our

findings, such as the association between OASI and

incontinence, may be considered bioplausible, coherent

and in agreement with previous findings.16 Further, the

strength of some of the associations found, in particu-

lar between AI in late pregnancy and 1 year after deliv-

ery, indicates a causal pattern. However, the criteria

required to make causal inferences are not fully met in

this study, as the findings are based on an observational

and not a randomised study. The focus is therefore on

the associations found to influence the risk of

experiencing AI.17

The response rate in this study is comparable with that

in similar studies at baseline, although somewhat lower at

follow-up 1 year after delivery.7,12,14,18 This may have had

an impact on the validity of some of our findings. It has

been suggested that, as a result of the sensitive nature,

questions regarding AI tend to have low response rates.8,19

Others have indicated that self-reporting anonymous ques-

tionnaires improve response rates and the reporting of

sensitive information.7,20 Considering that few sufferers

seek medical care and that health professionals may not

readily enquire about AI, our response rate 1 year after

delivery was regarded as acceptable.20–22 However, those

who responded at both time points were significantly

older and fewer were unemployed compared with those

who did not respond 1 year after delivery. As a young

age at delivery and unemployment were factors signifi-

cantly associated with formed and loose stool inconti-

nence in late pregnancy and only loose stool incontinence

1 year after delivery, it is likely that these differences may

have resulted in an underestimation of stool incontinence

1 year after delivery and a possible confounding effect.

Although some authors have suggested that, overall,

respondents are more likely to have incontinence than

non-respondents, and that the non-responding cases at

follow-up are more likely to have resolved, our findings

1 year after delivery, in particular, must be interpreted

with caution.8,23,24

The prevalence rates of formed stool, loose stool or

flatus incontinence in late pregnancy in this study were

lower than those reported previously.11,14 Although signifi-

cantly reduced from late pregnancy, the AI rates reported

on the St. Mark’s score were somewhat higher 1 year after

delivery, compared with other studies using less specific

questions regarding frequency, different symptoms of AI

and specific time period.1,7,14,25 The discrepancies in the

rates of flatus incontinence compared with similar studies

may be explained by the more restrictive definition of leak-

age of flatus weekly or more used in this study. The present

definition was based on reports describing flatus inconti-

nence as the most common and least bothersome symptom

of AI.11,14,20,26
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Similar to previous findings, the rate of urgency (prob-

lems deferring defecation for 15 minutes) was the AI symp-

tom most commonly reported.14 Possibly as a result of

discrepancies in the definition of urgency, the prevalence of

urgency in this study was, however, more than twice as

high as among pregnant and postpartum women with

problems deferring defecation for 5 minutes.23 Considering

the spontaneous changes occurring to the pelvic floor func-

tion during the first 6 months after delivery, it may be that

more specific questioning with regard to the frequency of

the particular AI symptoms within a defined time period,

such as on the St. Mark’s score, is better suited to assess

the prevalence of AI in the postpartum period relative to

less specific scoring systems.27

In agreement with previous short- and long-term stud-

ies, our findings suggest that experiencing one symptom

of AI in late pregnancy is associated with also experienc-

ing the same symptom after delivery.7,11,28 In particular,

the association between formed and loose stool inconti-

nence was found to be large at both time points, as

reported previously.29 Formed and loose stool inconti-

nence were also closely related to urgency. It has been

suggested that, in order to avoid episodes of leakage,

patients should take precautions, resulting in an increased

prevalence of urgency.3 As the maternity leave period post

partum in Norway was 33 weeks until 1 July 2011, it is

likely that the majority of mothers in this material had

returned to work when responding to the questionnaire

1 year after delivery. Assuming that bathrooms may not

be as readily available at work as at home, this may, in

part, explain why the prevalence of urgency remains rela-

tively high 1 year after delivery. In addition, for women

having experienced leakage of stool, frequent visits to the

bathroom are likely to be preferable to the embarrassing

event of a leakage episode whilst at work.

One year after delivery, the factors predicting AI tended

to be delivery related. There has been some debate as to

whether the mode of delivery and OASI are related to the

subsequent development of AI or are only surrogate mark-

ers for other obstetric factors associated with AI.6,9,28,30,31

We found no association between the risk factors of OASI

(age, delivery mode, occiput posterior position, epidural,

episiotomy) and the prevalence of AI 1 year after delivery.

OASI was significantly associated with stool and flatus

incontinence, as shown previously.5,7,9,14,31 Urgency was

significantly associated with instrumental deliveries and

higher age, but not OASI, suggesting that incontinence and

urgency, to some extent, have different aetiologies. As a

result of the small number of cases, neither the potential

difference between the impact of a fourth- compared with

a third-degree OASI, nor between forceps- and vac-

uum-assisted deliveries, in the development of postpartum

AI could be assessed.32

Conclusion

AI is a common problem among primiparae in both late

pregnancy and 1 year after delivery. In late pregnancy,

higher education showed a protective effect of AI. One year

after delivery, experiencing AI in late pregnancy and OASI

were predictors of stool and flatus incontinence, whereas

urgency in late pregnancy, instrumental delivery, greater

age and unemployment predicted urgency. Our findings

suggest that the identification of women experiencing AI in

late pregnancy may aid in the facilitation of adequate treat-

ment and follow-up in the postpartum period. The fact

that one in five women still experiences some incontinence

1 year after delivery, with OASI being a strong predictor of

incontinence, supports the ongoing initiative among obste-

tricians and midwives to prevent unnecessary damage to

the pelvic floor during delivery.
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Commentary on ‘Prevalence and predictors of anal incontinence
during pregnancy and 1 year after delivery: a prospective

cohort study’

A meta-analysis of published reports that assessed anal sphincter integrity after vaginal delivery (VD) and correlated this

with anal continence stated that 77–83% (depending on parity) of anal incontinence (AI) in parous women was caused

by sphincter disruption (Oberwalder et al., Br J Surg 2003;90:1333–37). Three things are implied by this conclusion.

First, that those not suffering sphincter disruption as a result of VD, specifically men, children and nulliparous women,

or women having caesarean delivery (CD), all being equally exposed to all other risk factors for AI, have a much lower

risk of AI than women who have had a VD. There is scant epidemiological evidence that this is the case (Nelson in

Incontinence, 5th edn. Birmingham, UK: Health Publications Ltd, 2013). Second, it is implied that sphincter repair would

be effective treatment for AI in almost all women whose incontinence follows a VD. Yet repair of a disrupted sphincter

has less than a perfect track record. Even more importantly, there is a reported rapid decay in function after repair that

is far too great to be explained by age alone (Nelson in Incontinence, 5th edn. Birmingham, UK: Health Publications

Ltd, 2013). Third, if direct trauma to the anal sphincter (and not intrapelvic nerves) were the major cause of AI, CD

should be effective in preventing incontinence. A Cochrane review of CD to prevent AI has shown that this is not the

case (Nelson et al., Cochrane Database Syst Rev 2010;2:CD006756), although randomised trials of CD versus VD in aver-

age risk pregnancies are needed to support this conclusion. Adding further evidence that more proximal issues need to

be considered in postpartum AI is this excellent study, in which it is found that the strongest predictor of AI 1 year after

delivery is AI in the third trimester of pregnancy.

Therefore, strategies for the prevention and treatment of AI must be reconsidered. If pregnancy itself is the culprit, it

can hardly be deferred, but early intervention for those women who become symptomatic during pregnancy helps,

although it seems that the benefit from pelvic floor exercise is not sustained (Boyle et al., Cochrane Database Syst Rev

2012;10:CD007471). Obesity is an independent risk factor for AI and weight loss has been shown to improve symptoms

(Nelson in Incontinence, 5th edn. Birmingham, UK: Health Publications Ltd, 2013). As the authors state, the reason for

younger and less educated women being more prone to intrapartum AI needs to be investigated further.
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