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Abstract

Background: It is assumed that pregnancy and childbirth increase the risk of developing fecal incontinence (Fl).
Objective: We investigated the incidence of Fl in groups of nulliparous and parous women.

Methods: Retrospectively, we studied a cross-section of the Dutch female population (N=680) who completed the
Groningen Defecation & Fecal Continence questionnaire. We also analyzed a subgroup of healthy women (n=572) and
a subgroup of women with comorbidities (n=108).

Results: The prevalence of Fl and the Vaizey and Wexner scores did not differ significantly between nulliparous and parous
women. Parous women were 1.6 times more likely to experience fecal urgency than nulliparous women (95% Cl, 1.0-2.6,
p=0.042). Regression analyses showed that parity, mode of delivery, duration of second stage of labor, obstetrical laceration
or episiotomy, and birth weight seem not to be associated with the likelihood of FI.

Conclusions: Pregnancy and childbirth seem not to be associated with the prevalence and severity of Fl in the Dutch
population. Vacuum and forceps deliveries, however, might result in a higher prevalence of Fl. Although the duration of
being able to control bowels after urge sensation is comparable between nulliparous and parous women, parous women
experience fecal urgency more often.

Keywords
Vaginal delivery, parity, operative delivery, Rome IV criteria, accidental bowel leakage

Received: 19 September 2017; accepted: 25 January 2018

Key summary

Summary of established knowledge on this subject
— The etiology of fecal incontinence (FI) is multifactorial.
— Pregnancy and childbirth are considered important risk factors for developing post-partum FI.
— Most often, however, FI develops later in life.

What are the significant and/or new findings of this study?
— The prevalence and severity of FI was comparable between nulliparous and parous women.
— The association between FI and pregnancy or childbirth seems to be less significant than was previously
thought.
— Vacuum and forceps deliveries, however, might result in a higher prevalence of FI.
— Parous women are more likely to experience fecal urgency than nulliparous women.
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Introduction

Pregnancy and childbirth are well-known risk factors
for transient postpartum fecal incontinence (FI)."* The
current theory is that pregnancy and childbirth contrib-
ute to the development of FI because of pelvic floor
injury due to compression, stretching, or tearing of
nerve, muscle, and/or connective tissue.> > Such neuro-
muscular injury may, however, improve during the first
year after childbirth, which explains the spontaneous
resolution of transient post-partum FI in the majority
of women.®’

Nevertheless, FI often develops later in life.>? As a
consequence, controversy has arisen about the influence
of pregnancy and childbirth on the development of FI
in the long term. The current theory is that young
women remain fecally continent because they have suf-
ficient spare mechanisms at their disposal to compen-
sate for the neuromuscular damage they sustained
during pregnancy and childbirth. Because age influ-
ences these spare mechanisms negatively, FI will even-
tually develop later in life.' Another possibility,
however, is that the influence of pregnancy and child-
birth is less significant than the current theory allows.

This hypothesis is supported by the following two
findings. First, if pregnancy and childbirth were risk
factors for FI, it would seem reasonable to find an
increased prevalence of FI in parous women compared
to nulliparous women. Several studies, however, found
that the prevalence of FI is comparable between parous
and nulliparous women.''!* Additionally, they did not
find a higher prevalence of FI with increasing
parity.!"'® Second, if pregnancy and childbirth were
risk factors for FI, the prevalence of FI would be
higher in women than in men. Several studies, however,
demonstrated that the prevalence of FI in women is
similar to that of men.®%'* Possibly, as women grow
older causes other than pregnancy, such as comorbid-
ities and surgery in the pelvic area, might be more
important risk factors for FI than their childbirth
history.”!31>

Based on these arguments, we hypothesized that
pregnancy and childbirth do not increase the risk of
FI in the long term. Our aim was therefore to investi-
gate the incidence of FI in groups of nulliparous and
parous women.

Materials and methods
Study design

Retrospectively, we analyzed a subgroup of women who
were part of a larger database for a previous study.'®
For that study, Survey Sampling International
(Rotterdam, the Netherlands), created a population-
based sample from a database of respondents living in

the Netherlands. The database was compiled between
September 1 and November 1, 2015. The participants
were sent a link that enabled them to fill out the
Groningen Defecation & Fecal Continence (DeFeC)
questionnaire on their computer (supplementary data).
Out of 3081 eligible respondents who started filling out
the questionnaire, 1642 (54.2%) filled it out completely.
Subsequently, a random selection from among these
questionnaires was made by Survey Sampling
International to arrive at a representative cohort that
was distributed equally regarding sex, region, and age
according to the population pyramid of the Netherlands
as reported by Statistics Netherlands.!” By doing so,
1259 out of 1642 (76.7%) questionnaires were included
in the database. Financial compensation was awarded
to the respondents who had fully completed the ques-
tionnaire. This study was conducted in compliance with
requirements of our local Medical Ethics Review Board.

For the purpose of this study on the association
between parity and FI, we excluded all the men
(n=579), which left us with 680 women for our main
analyses. For the subanalyses we divided the women
into a comorbidity subgroup and a healthy subgroup.
The comorbidity subgroup (n=108) was formed by
women who had a history of bowel or pelvic floor sur-
gery (e.g. intestinal resection, perianal fistula operation,
hemorrhoid operation) or women who suffered from
somatic diseases, such as rectal prolapse, inflammatory
bowel diseases, diabetes mellitus, neurological disorders
(e.g. cerebrovascular accident, spinal cord injury, mul-
tiple sclerosis), or congenital disorders (e.g. anorectal
malformation, Hirschsprung’s disease, sacrococcygeal
teratoma, or spina bifida) that could have negatively
influenced fecal continence. The remaining women,
including women with obstetric laceration or episiot-
omy who had not undergone anal sphincter repair,
were included in the healthy subgroup (n=1572).

The women were also divided according to parity,
thus we had a nulliparous and a parous subgroup.

Assessment of Fl, constipation and urine
incontinence

The DeFeC questionnaire is composed of several vali-
dated scores for FI, including the Vaizey score'® and
Wexner score.'” Additionally, it covers various aspects
of associated disorders and causative factors, including
constipation, urinary continence, anorectal sensation,
diet and medical history.

We defined FI according to the Rome IV criteria for
FI, that is recurrent uncontrolled passage of fecal
material, including soiling, several times a month for
the last six months.?® The criteria were addressed by
asking questions number 4.1, 4.2, 4.3 or 4.4 of the
DeFeC questionnaire (supplementary data). The
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severity of FI was assessed by the Vaizey incontinence
score'® and the Continence Grading Scale as described
by Jorge and Wexner." Constipation was also defined
according to the Rome IV criteria.?® These criteria con-
sist of the following items: straining, lumpy or hard
stools, incomplete evacuation, anorectal blockage,
manual maneuvers to facilitate defecation, and reduced
stool frequency. In order to meet the criteria for con-
stipation, respondents had to comply with at least two
of the aforementioned criteria, and loose stools were
rare unless they had used laxatives. Urine incontinence
was defined as any involuntary leakage of urine during
the past six months.

All medical information was self-reported by the
women and, because they filled out the questionnaires
anonymously, we could not review their medical
records.

Definitions of demographic characteristics

Based on the respondents’ age percentiles, we formed
three age groups: the 18- through 38-year-olds, the 39-
through 54-year-olds, and the 55- through 80-year-olds.
Respondents’ body mass indexes (BMIs) (kg/m?) were
classified according to World Health Organization
(WHO) guidelines: underweight (<18.5kg/m?), normal
weight (18 to 25kg/m?), overweight (25 to 30 kg/m?), or
obese (>30kg/m?). Respondents who lived in a village
with a maximum of 50,000 inhabitants were classified as
living in a rural environment, while respondents who
lived in a city of more than 50,000 inhabitants were clas-
sified as living in an urban environment. The highest
educational level was classified as primary (primary or
middle school), secondary (high school or vocational
education), or tertiary (university or college).

Statistical analysis

Data were analyzed with SPSS for Windows, version
23.0 (IBM SPSS Statistics, IBM Corporation, Armonk,
NY, USA). We reported proportions as prevalence per-
centages with the corresponding 95% confidence inter-
vals (ClIs) and compared the proportions by using the
Fisher exact test. We used the Mann-Whitney test to
compare continuous variables with categorical vari-
ables. We reported median, minimum, and maximum
values. We used univariate regression analyses to deter-
mine which variables were associated with FI. We
defined statistical significance as p <0.05.

Results

The mean age of the total group of women was 48.7
years (SD 15.3 years). Table 1 shows the demographic
characteristics of the total group of women (N = 680),

the healthy subgroup (n=572), and the comorbidity
subgroup (n=108). In the total group and the healthy
subgroup, parous women were older (p <0.001), had a
higher BMI (p <0.001), a lower educational level
(» <0.001), and were employed less often (p <0.001)
than nulliparous women. In the comorbidity group,
parous women were also significantly older than nul-
liparous women (p=0.045), but no other significant
differences were found between nulliparous and
parous women.

Prevalence of FI

Overall, 54 women (7.9%) suffered from FI (Table 2).
Compared to the total group, the prevalence of FI was
lower in the healthy subgroup (n =33, 5.8%, p=0.134)
and significantly higher in the comorbidity subgroup
(n=21, 19.4, p<0.001). Because several demographic
characteristics were different between nulliparous and
parous women, we also analyzed the prevalence of FI
separately for these demographic characteristics
(Table 2). Only in the total group did the prevalence
of FI increase with increasing BMI (p =0.018). In all
three groups, the prevalence of FI was not influenced
by age, educational level, residency, and/or employ-
ment status.

The likelihood of FI following pregnancy and
childbirth

We also analyzed the likelihood of FI following preg-
nancy and childbirth (Table 3). Despite parous women
being significantly older and having a significantly
higher BMI, the prevalence of FI between nulliparous
and parous women in the total group (7.2% versus
8.2%, p=0.570) and in the healthy subgroup (5.4%
versus 6.1%, p=0.857) was comparable. Also in the
comorbidity subgroup the prevalence of FI did not
differ significantly between nulliparous and parous
women (22.6% versus 17.9%, p=0.597). Because of
the small numbers in the comorbidity subgroup, the
more detailed analyses were performed only in the
total group and healthy subgroup.

Table 3 shows that parity, mode of delivery, the dur-
ation of the second stage of labor, and obstetrical lacer-
ation or episiotomy were not associated with the
likelihood of FI either. In the total group, however,
the prevalence of FI tended to be higher in women
who had undergone either a vacuum- or forceps-
assisted delivery, in comparison to women who had
not needed assistance during vaginal delivery (13.6%
versus 6.8%, p=0.066). Furthermore, in the total
group, the median birth weight of the largest newborn
was significantly lower in the women with FI compared
to women without FI (3200 versus 3500 g, p =0.028),
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Table 2. Prevalence of fecal incontinence (Fl) in relation to demographic characteristics.
Total group Healthy subgroup Comorbidity subgroup
N % FI  95% Cl p n % FI  95% Cl p n % FI  95% Cl p
Overall 680 7.9 5.9-10.0 572 5.8 3.9-7.7 108 19.4 11.9-27.0
Age (years) 0.141 0.091 0.740
18-38 186 9.1 5.0-13.3 171 7.6 3.6-11.6 15 26.7 13.0-52.0
39-54 232 5.2 2.3-8.0 200 3.0 0.6-5.4 32 18.8 4.5-33.0
55-80 262 9.5 6.0-13.1 201 7.0 3.4-10.5 61 18.0 8.1-28.0
Body mass index 0.018 0.097 0.560
<18.5 16 0.0 - 16 0.0 - 0 0.0 -
18.5-25 311 5.1 2.7-7.6 269 3.7 1.4-6.0 42 14.3 3.2-25.3
25-30 207 9.7 5.6-13.7 173 6.9 3.1-10.8 34 23.5 8.5-38.6
>30 146 12.3 6.9-17.7 114 9.6 4.1-15.2 32 21.9 6.7-37.0
Residence 0.109 0.141
Rural 257 10.1 6.4-13.8 216 6.9 3.5-10.4 0.360 41 26.8 12.7-41.0
Urban 423 6.6 4.2-9.0 356 5.1 2.9-7.3 67 14.9 6.2-23.7
Highest educational level 0.087 0.258
Primary 168 11.9 7.0-16.9 138 8.7 3.9-13.5 0.262 30 26.7 9.9-43.5
Secondary 266 6.0 3.1-8.9 224 4.9 2.1-7.8 42 11.9 1.7-22.1
Tertiary 246 7.3 4.0-10.6 210 4.8 1.9-7.7 36 22.2 8.0-36.5
Employed 0.118 0.440
Yes 311 6.1 3.4-8.8 275 5.1 2.5-7.7 0.591 36 13.9 2.0-25.8
No 369 9.5 6.5-12.5 297 6.4 3.6-9.2 72 22.2 12.4-32.1
Cl: confidence interval.
Table 3. Likelihood of fecal incontinence (FI) following pregnancy and childbirth.
Total group Healthy subgroup
N % FI 95% Cl p n % FI 95% Cl p
Overall 680 7.9 5.9-10.0 572 5.8 3.9-7.7
Pregnancy 0.570 0.857
Nulliparous 291 7.2 4.2-10.2 260 5.4 2.6-8.1
Parous 389 8.2 5.7-11.3 312 6.1 3.4-8.8
Parity 0.562 0.999
1 delivery 88 5.7 0.7-10.6 73 5.5 0.1-10.8
2 deliveries 205 9.8 5.7-13.9 163 6.1 2.4-9.9
>3 deliveries 96 8.3 2.7-14.0 76 6.6 0.9-12.3
Mode of delivery 0.503 0.151
Vaginal 344 8.1 5.2-110 278 5.4 2.7-8.1
Cesarean section 25 8.0 -3.4 to 19.4 20 10.0 —L.4 to 24.4
Both 20 15.0 -2.1to 32.1 14 14.3 -6.7 to 35.3
Longest straining duration 0.248 0.296
<1 hour 163 6.1 2.4-9.9 129 3.9 0.5-7.3
1-2 hours 100 9.0 3.3-14.7 85 5.9 0.8-11.0
>2 hours 100 12.0 5.5-18.5 77 9.1 2.5-15.7
Use of instrument 0.066 0.217
No 265 6.8 3.7-9.8 217 4.6 1.8-7.4
Yes 81 13.6 6.0-21.2 65 9.2 2.0-16.5

(continued)
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Table 3. Continued

Total group Healthy subgroup
N % FI 95% CI p n % FI 95% Cl p
Obstetrical laceration or episiotomy 0.845 0.999
No 128 7.8 3.1-12.5 98 6.1 1.3-11.0
Yes 235 8.9 5.3-12.6 193 5.7 2.4-9.0
Cl: confidence interval.
in contrast to the healthy subgroup (3400g versus
3500 g, p=0.803).
a
( )20_ @ Nulliparous
O Parous

Severity of Fl, use of medicines, and occurrence of
constipation and urine incontinence

When comparing nulliparous and parous women with
FI, we found that the Wexner and Vaizey scores did not
differ significantly in the total group and the healthy
subgroup (Figure 1).

Table 4 shows the use of laxatives and anti-diarrhea
medicine by women with FI for the total group and the
healthy subgroup. In both groups, use of such medi-
cines did not differ significantly between nulliparous
and parous women. The prevalence of constipation
and urine incontinence did not differ significantly
between nulliparous and parous women either.

Symptoms of FI

The ability to feel urge sensation before defecating, the
duration of being able to control bowels after urge sen-
sation was reached, and the ability to differentiate
between different types of stool did not differ between
nulliparous and parous women (Table 5). Nevertheless,
in comparison to nulliparous women, parous women
more often indicated that they experienced fecal
urgency in the total group (10.3% versus 15.7%,
p=0.053) and in the healthy subgroup (8.5% versus
14.7%, p=0.027, Table 5).

When asked about their quality of life with reference
to bowel habits, most nulliparous and parous women in
the total group and the healthy subgroup responded
with either good or very good (65.3% versus 61.2%,
p=0.416 and 68.5% versus 65.3%, p=0.528, respect-
ively). In the comorbidity group only 38.7% of the nul-
liparous women and 44.9% of the parous women
qualified their quality of life with reference to bowel
habits as either good or very good (p =0.831).

The likelihood of fecal urgency at least several
times a month following pregnancy and childbirth

Because parous women experienced fecal urgency more
often in comparison to nulliparous women (Table 5),

Wexner score
o
1

5_
O T T
Total group (n=54) Healthy subgroup (n=33)
(b) ,
20- [ Nulliparous
O Parous
154

Vaizey score
S
1

T T
Total group (n=54) Healthy subgroup (n=33)

Figure 1. Wexner scores (a) and Vaizey scores (b) in respondents
with fecal incontinence (Fl) in the total group and the healthy
subgroup, for nulliparous and parous women. (a) Wexner scores
did not differ significantly between nulliparous and parous women
with Fl in the total group (p=0.872) and the healthy subgroup
(p=0.186). (b) Vaizey scores did not differ significantly between
nulliparous and parous women with Fl in the total group
(p=0.449) and the healthy subgroup (p=10.321).



Meegdenburg et al.

787

Table &. Use of medicines and prevalence of constipation and urine incontinence in women with FI.

Total group (N=>54)

Healthy subgroup (n=33)

Nulliparous n=21

Parous n=33

Nulliparous n =14 Parous n=19

n % p n % n % p n %
Use of laxatives 3 14.3 0.202 11 33.3 3 21.4 0.698 6 31.6
Use of anti-diarrhea medicine 2 9.5 0.999 3 9.1 2 14.3 0.172 0 0.0
Constipation 10 47.6 0.392 11 33.3 7 50.0 0.472 6 31.6
Urine incontinence 14 66.7 0.775 20 60.6 9 64.3 0.723 10 52.6

Table 5. Symptoms in nulliparous and parous women.

Total group (N=680)

Healthy subgroup (n=572)

Nulliparous Parous Nulliparous Parous
(n=291) (n=389) (n=1260) (n=312)
n (%) p n (%) n (%) p n (%)
Bristol stool chart 0.610 0.928
1-2 44 (15.1) 50 (12.9) 34 (13.1) 39 (12.5)
3-5 222 (76.3) 300 (77.1) 206 (79.2) 251 (80.4)
6-7 25 (8.6) 39 (10.0) 20 (7.7) 22 (7.1)
Defecation frequency 0.134 0.390
<3 times per week 35 (12.0) 37 (9.5) 31 (11.9) 28 (9.0)
Once every two days up to twice a day 234 (80.4) 334 (85.9) 213 (81.9) 269 (86.2)
>3 times a day 22 (7.6) 18 (4.6) 16 (6.2) 15 (4.8)
Feels urge before defecating 0.682 0.466
Yes 225 (77.3) 311 (79.9) 199 (76.5) 251 (80.4)
Sometimes 57 (19.6) 66 (17.0) 52 (20.0) 50 (16.1)
No 9 (3.1) 12 (3.1) 9 (3.5) 11 (3.5)
Duration of being able to control bowels after urge 0.792 0.987
<1minute 35 (12.0) 51 (13.1) 29 (11.2) 37 (11.9)
<5minutes 64 (22.0) 88 (22.6) 55 (21.2) 65 (20.8)
<10 minutes 62 (21.3) 71 (18.3) 55 (21.2) 63 (20.2)
Never needs to rush 130 (44.7) 179 (46.0) 121 (46.5) 147 (47.1)
Needs to rush to toilet at least monthly 30 (10.3) 0.053 61 (15.7) 22 (8.5) 0.027 46 (14.7)
to prevent fecal incontinence
Can differentiate between stool types 0.701 0.545
Yes 239 (82.1) 316 (81.2) 215 (82.7) 256 (82.1)
Difficult 35 (12.0) 44 (11.3) 29 (11.2) 30 (9.6)
No 17 (5.8) 29 (7.5) 16 (6.2) 26 (8.3)
Abdominal pain at least once a month 93 (32.0) 0.058 98 (25.2) 77 (29.6) 0.184 76 (24.4)

we analyzed the influence of pregnancy and childbirth on
the likelihood of fecal urgency. In the total group,
parous women were 1.6 times more likely to experience
fecal urgency than nulliparous women (95% CI, 1.0-2.6,
p=0.043). In the healthy subgroup, parous women were
1.8 times more likely to experience fecal urgency than
1.0-3.1, p=0.028).

nulliparous women (95% CI,

shown).

In neither of the two groups, however, was the presence
of fecal urgency associated with other pregnancy-
related and/or childbirth-related factors,
parity, mode of delivery, longest straining duration,
use of instrument, obstetrical laceration or episiotomy,
or birth weight of the largest newborn (data not

that, 1s
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Discussion

For the total group and the healthy subgroup we
demonstrated that in Dutch women pregnancy and
childbirth seemed not to be associated with the preva-
lence and severity of FI. The prevalence of FI in nul-
liparous and parous women was comparable despite
the higher age and BMI of the latter. Furthermore,
parity, the mode of delivery, the duration of the
second stage of labor, obstetric laceration or episiot-
omy, and the birth weight of the newborn, seemed to
be less associated with the likelihood of FI, than was
previously thought. These findings are in accordance
with the results of other studies.?' ** Consistent with
our finding that the prevalence of FI was comparable
between nulliparous and parous women, we also found
that both groups of women qualified the quality of their
lives with reference to their bowel habits similarly.

After vacuum- or forceps-assisted vaginal delivery,
however, we found that the prevalence of FI tended to
be higher in the total group. In line with our results,
vacuum- or forceps-assisted vaginal delivery is often
found to be a risk factor for developing FI,>*?° the
reason being that these modes of delivery increase the
risk of anal sphincter ruptures.?

The observation that an obstetric laceration was not
associated with FI might be considered controversial,
because perineal tears Grade 3 or 4 (e.g. involving the
external anal sphincter or extending through the exter-
nal and internal anal sphincters, respectively) are
known to be significant risk factors for developing post-
partum FI.>*?® Nevertheless, it is also known that after
adjusting for bowel disturbances, such as diarrhea or
rectal urgency, comorbidities, and age, obstetric lacer-
ation is not an important risk factor for developing
late-onset F1.?"*® Further studies are necessary to elu-
cidate the influence of obstetric laceration on FI.

In contrast to the current theory that the prevalence
of FI increases with age,'***?* we found that age was
not significantly associated with the prevalence of FI.
We have two explanations for this contradictory find-
ing. First, we used a digital survey that could have led
to a possible selection bias toward healthy, elderly
women who might be more inclined toward using digi-
tal devices than their less-healthy peers. This could have
led to an underestimation of the prevalence of FI in the
elderly women. Secondly, in an earlier study we demon-
strated that the function of the anal-external sphincter
continence reflex, which is crucial for fecal contin-
ence,’® is not influenced by age.’' We therefore
hypothesize that the higher prevalence of FI with
advancing age is caused by an increase in comorbidities
rather than by the aging process itself.

The prevalence of FI was significantly higher in the
comorbidity subgroup than in the total group and
healthy subgroup. This could be explained by the fact

that the comorbidity subgroup consisted of women
who were significantly older, had given birth more
often, and had a higher BMI compared to the total
group of women. Nevertheless, we showed that the
prevalence of FI was not associated with age and
parity in both groups. BMI was associated with the
prevalence of FI, but BMI did not differ significantly
between the total group and the comorbidity subgroup.
Therefore, the higher prevalence of FI in the comorbid-
ity group had most likely been caused by the
comorbidities.

The Wexner and Vaizey scores might seem to be
high for the general Dutch population. Apparently, in
the general population not only is the prevalence of FI
underdiagnosed, but its severity is underestimated. The
high prevalence of constipation and urine incontinence
we found in the women with FI is supported by earlier
studies that demonstrated that FI often coexists with
constipation and urine incontinence.'®¥*%

Furthermore, in both the total group and the healthy
subgroup, we found that parous women experienced
fecal urgency at least several times a month to prevent
FI almost twice as often as nulliparous women. This
could be a sign of urge FI. If, however, these women
did not lose their stool before reaching the toilet, they
were classified as fecally continent. Regression analyses
showed that the likelihood of fecal urgency seems not
to be associated with pregnancy and childbirth-related
factors, irrespective of having been pregnant or not.
Interestingly, the duration of being able to control
bowels after urge sensation had been reached did not
differ between nulliparous and parous women.

This difference between parous and nulliparous
women in the presence of fecal urgency might result
from a different interpretation of fecal urgency.
Furthermore, parous women might have a different life-
style compared to nulliparous women, which perhaps
leads to their postponing defecation and subsequently
experiencing fecal urgency. These findings, however,
require elucidation in a follow-up study with a larger
study group.

This study was limited by the use of an anonymous
survey. As a consequence, we had no access to the
women’s medical records and had to rely on their
own memory regarding childbirth-related factors,
such as the duration of the second stage of labor, the
use of vacuum or forceps during delivery, and whether
obstetric laceration had occurred or an episiotomy per-
formed. Furthermore, we had no information on the
type of episiotomy, the severity of the obstetric lacer-
ation, and the age of the women at childbirth. We were
also unable to perform objective tests to assess anorec-
tal function and to diagnose underlying causes of FI.
Nevertheless, since FI is still an embarrassing topic, the
anonymous survey might make women admit their
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problems more freely and honestly. Finally, the study
was limited by the small number of cesarean sections
and women with obstetric lacerations. Currently, we
are performing a larger follow-up study in which we
do have access to medical records, to further elucidate
the influence of obstetric laceration on the prevalence of
FI in an otherwise healthy population.

Conclusions

In accordance with our hypothesis, we found that the
prevalence and severity of FI did not differ between
nulliparous and parous women. We conclude therefore
that in Dutch women the association between FI and
pregnancy or childbirth seems to be less significant than
was previously thought. The prevalence of FI, however,
tends to be higher after vacuum- and/or forceps-
assisted vaginal deliveries. Furthermore, despite the
fact that nulliparous and parous women are able to
control their bowels equally long after reaching urge
sensation, parous women do experience fecal urgency
more often.
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