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Abstract
Introduction and hypothesis This study evaluated factors
and their prevalence associated with urinary (UI) and fecal
(FI) incontinence during and after a woman’s first
pregnancy.
Methods Nulliparous Chinese women with no UI or FI
before pregnancy were studied with a standardized ques-
tionnaire for UI and FI from early pregnancy until 12 months
after childbirth. Maternal characteristics and obstetric data
were analyzed using descriptive analysis, independent sam-
ple t test, chi-square test, and logistic regression.
Results Three hundred and twenty-eight (74.2 %) women
completed the study. The prevalence of antenatal UI in-
creased with gestation. Overall, 192 (58.5 %), 60
(18.3 %), and 76 (23.1 %) had normal vaginal delivery,
instrumental delivery, and cesarean section, respectively.
Twelve months after delivery, prevalence of stress urinary
incontinence (SUI) and urge urinary incontinence (UUI)
was 25.9 % [95 % confidence interval (CI) 21.5–30.6] and
8.2 % (95 % CI 5.2–11.2), respectively. In those who
delivered vaginally, the prevalence was 29.7 % and 9.1 %,
respectively. Prevalence of FI was 4.0 % (95 % CI 1.9–6.1).
On logistic regression, vaginal delivery [odds ratio (OR)
3.6], antenatal SUI (OR 2.8), and UUI (OR 2.4) were
associated with SUI. Antenatal UUI (OR 6.4) and increasing
maternal body mass index (BMI) at the first trimester (OR

1.2) were associated with UUI. Antenatal FI was associated
with FI (OR 6.1).
Conclusions The prevalence of SUI, UUI, and FI were
25.9 %, 8.2 %, and 4.0 %, respectively, 12 months after
delivery. Vaginal delivery, antenatal SUI, and UUI were
associated with SUI; antenatal UUI and increasing maternal
BMI at the first trimester were associated with UUI. Ante-
natal FI was associated with FI. Pregnancy, regardless of
route of delivery and obstetric practice, had an effect on UI
and FI.
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Introduction

There appears to be a relationship between vaginal delivery
(VD) and/or pregnancy and pelvic floor disorders [1–7].
Urinary incontinence (UI), a pelvic floor disorder, is com-
mon, with an estimated prevalence of 16–60 % during
pregnancy and 16–34 % after spontaneous and instrumental
VD [1–4]. Fecal incontinence (FI) is reported by 0.7–22 %
of women soon after delivery and subsequently up to 3–
4 years later [2, 5–7]. However, Burgio et al. reported that
there was no difference in parity between perimenopausal
continent and incontinent women [8]. Those who delivered
vaginally without an anal sphincter tear and those delivered
by cesarean section (CS) prior to labor were not completely
protected from the development of new FI [9]. The precise
relationship between pregnancy and the development of UI
and FI remains to be definitively elucidated.

Most studies have focused on the effect of VD and
mainly studied symptoms during the third trimester of preg-
nancy and at 6 weeks to 3 months after delivery. There is
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limited information on the antenatal period [1, 5]. Further-
more, the majority of women in previous studies have been
Caucasian. Differences in pelvic connective tissue quality
between Chinese and Caucasian women have previously
been suggested [10, 11]. This ethnic difference has recently
been emphasized by the documentation that Asian women
have significantly less pelvic organ mobility, both during
and after pregnancy, compared with Caucasians [12]. Past
reports have also been characterized by differences in ob-
stetric practice, including differing rates of CS, epidural
analgesia, and prevalence of episiotomy, which was about
20 % in some studies compared with >70 % in primiparous
women in our locality [13–15]. All these factors may influ-
ence the prevalence of UI and FI during and after pregnancy.
We report a longitudinal study of UI and FI in women that
commenced early in their pregnancy through to 1 year after
delivery. The aim was to assess the prevalence of UI and FI
in women who had no UI or FI prior to pregnancy. The
study started in early pregnancy and continued after first
delivery and used standard questionnaires. Potential factors
that may affect the prevalence of UI or FI, such as maternal
characteristics, obstetric parameters, and outcomes, were
also studied.

Materials and methods

This was a prospective observational study of nulliparous
Chinese women recruited in a tertiary obstetric unit during
the first trimester (9–12 weeks of gestation) from August
2009 to September 2010. An experienced research assistant
explained the study to women, who were asked if they had
UI, FI, or prolapse symptoms within 1 year before the
pregnancy. Written informed consent was obtained. Inclu-
sion criteria were nulliparous women of Chinese ethnicity
with a singleton pregnancy who had no known UI, FI, or
prolapse symptoms prior to pregnancy. Exclusion criteria
were <18 years, non-Chinese ethnicity, and those who re-
fused to participate. Participants were seen in the first (9–
12 weeks of gestation), second (26–28 weeks of gestation),
and third (35–38 weeks of gestation) trimesters and were
followed up at 8 weeks, 6 months, and 12 months after
delivery. At the first visit, demographic data were obtained,
and maternal height and weight were measured; thereafter,
only maternal body weight was measured. Symptoms and
severity of pelvic floor disorders, including UI and FI, were
studied using validated Chinese Pelvic Floor Distress Inven-
tory (PFDI) during each visit [16]. A response of “yes” to
Urinary Distress Inventory Stress Subscale questions 20–22
regarding urine leakage related to coughing, sneezing, or
laughing, and physical exercise such as walking, running,
aerobics, lifting, or bending over were regarded as presence
of stress urinary incontinence (SUI). A response of “yes” to

question 19 regarding urine leakage associated with a feel-
ing of urgency was regarded as the presence of urge urinary
incontinence (UUI). Mixed UI (MUI) was defined as the
presence of both SUI and UUI; and any UI was defined as
the presence of either SUI or UUI. In addition, a response of
“yes” to Colorectal Anal Distress Inventory Incontinence
Subscale questions 38–40 regarding lose stool beyond one’s
control if the stool is well formed or loose or liquid were
regarded as symptoms of FI with solid or loose stool,
respectively. Losing gas from the rectum beyond one’s
control is regarded as flatus incontinence. The terminology
used in this manuscript follows the International Urogyne-
cologic Association (IUGA)/International Continence Soci-
ety (ICS) joint report on terminology for female pelvic floor
dysfunction [17]. Women were also asked whether symp-
toms, if present, bothered them. Investigators were blinded
to the PFDI data until the study was completed.

Women were managed according to departmental proto-
cols, which were formulated according to principles of
evidence-based medicine. These protocols are detailed on
the departmental Intranet. Monthly audits are conducted of
all deliveries, and deviations from protocol are discussed.
Data on obstetric outcomes were obtained from the comput-
erized central medical records when the women were dis-
charged from hospital. Delivery mode was defined as VD,
including normal VD (NVD), instrumental delivery, CS,
elective CS (ElCS) prior to onset of labor, and emergency
CS (EmCS) performed after the onset of labor. After deliv-
ery, all women attended a postnatal talk before discharge
and were taught how to do pelvic floor exercise (PFE). It
was left to them to do these exercises according to their own
needs. At each postnatal visit, they were asked if they had
performed PFE and if so, how frequently. They were
regarded as performing PFE if they practiced it at least
two times per week.

Sample size calculation

Assuming the prevalence of UI is 25 % after VD, with an
accepted error of 5 %, a sample of 263 participants would be
required. In addition, we estimated that only 75 % of par-
ticipants would achieve a VD and that there would be a
dropout rate of 20 %, implying that in all we would need to
recruit 438 study participants.

Statistical analysis

Descriptive analysis was used to study the prevalence of UI
and FI during and after delivery. Indices measured in two
groups were compared using the independent sample t test.
For comparison of frequencies, chi-square test or a two-
sided Fisher exact test was used, and chi-square test for
trend was used where appropriate. Logistic regression was
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used to assess the impact of factors, e.g., maternal age, body
mass index (BMI) at first trimester or at 12 months after
delivery, antenatal SUI or UUI, and delivery mode on the
likelihood of SUI, UUI, and FI at 12 months after delivery.
P<0.05 was considered statistically significant.

Ethics approval

Ethics approval for the study was granted by the local
institute. (CRE -2009.257)

Results

Four hundred and seventy-four (474) women were invited
during the first trimester of their pregnancy to participate in
the study; 32 declined. Therefore, 442 women were
recruited; 328 (74.2 %) completed the study. A total of
114 (25.8 %) withdrew from the study; there was a second
trimester miscarriage, 32 delivered in another hospital, and
15 were lost to follow-up after delivery. Among the rest, 29
were followed up to 8 weeks only and 29 up to 6 months
after delivery. Eight were pregnant again by the time of their
1-year follow-up. For those completing the study, mean age
was 30.6±3.8 years. Mean BMI at first trimester was 21.0±
2.8 kg/m2. There was no difference in maternal character-
istics between those completing the study and those who
delivered in other hospitals. There were also no significant
differences between those completing the study and those
who failed to follow-up after delivery regarding maternal
age, BMI, gestation at delivery, delivery mode, infant birth
weight, and head circumference.

The following analysis included only those who complet-
ed the study. The prevalence of UI and FI during pregnancy
is shown in Table 1. There was no significant difference in
antenatal prevalence of UI and FI between those completing
the study and those who failed to follow-up or who were
delivered in other hospitals. The prevalence of SUI, UUI,
and MUI was significantly increased with more advanced
gestation (X2 for trend 67.4, 19.6, and 20.2 respectively, all
P<0.005); this increasing trend was not observed for any
type of FI. Women who reported antenatal SUI or UUI were
significantly older than those without these symptoms (31.9
±3.9 vs 29.7±3.5 years, respectively, P<0.001; and 31.8±
3.8 vs 30.4±3.9, respectively, P00.012), but this was not
associated with antenatal FI. Maternal weight and BMI of
women who reported antenatal FI were significantly greater
than those without the symptom (22.4±3.2 vs 20.9±2.7 kg,
respectively, P00.008; 56.1±8.3 vs 52.3±7.4 kg/m2, re-
spectively, P00.01). Weight gain during pregnancy was
not associated with antenatal UI or FI.

Overall, 192 (58.5 %), 60 (18.3 %), 13 (4 %), and 63
(19.2 %) women had NVD, instrumental delivery (46 ventous

extraction (VE) and 14 forceps delivery (FrD)), ElCS, and
EmCS, respectively. Mean gestation at delivery was 39.2±
1.8 weeks, and mean birth weight was 3.09±0.47 kg. Intra-
partum epidural analgesia was used by 24 (9.4 %) of those
having VD; left mediolateral episiotomy was made in 242
(96 %), 94.8 % of NVD, and all instrumental deliveries. In
those having VD, 39 and ten, respectively, had a first- or
second-degree vaginal tear. There was no third- or fourth-
degree vaginal tears documented. Among those who had
EmCS, three of eight women suffered secondary arrest of
labor at cervical dilatation 8 cm and presenting part at the
ischial spine level; one woman had labor arrested at the second
stage, with presenting part at the ischial spine level. No
instrumental VD was attempted in this woman.

The prevalence of UI and FI after delivery is also shown
in Table 1; prevalence according to delivery mode is shown
in Table 2. The prevalence of SUI and UUI was 25.9 %
[95 % confidence interval (CI) 21.5–30.6] and 8.2 % (95 %
CI 5.2–11.2) at 12 months after delivery. Respective preva-
lence in VD was 29.7 % (95 % CI 24.1–35.3) and 9.1 %
(95 % CI 5.6–12.7). The prevalence of SUI, UUI, and any
UI at 8 weeks, 6 months, and 12 months after delivery were
all significantly lower than that found in the third trimester
of pregnancy. However, there was no difference in preva-
lence of mixed UI at 12 months after delivery when com-
pared with the third trimester. Twenty-seven (44.2 %)
women who reported SUI at 8 weeks reported that their
symptoms had resolved by 12 months. Of the 85 who
reported SUI at 12 months, 33 (38.8 %) had reported such
symptoms since 8 weeks after delivery. Only 11 (12.9 %)
and two (7.4 %) of those who reported SUI and UUI at
12 months regarded their symptoms as moderate or severe.
The prevalence of FI of solid or liquid or loose stool at
12 months was 4.0 % (95 % CI 1.9–6.1), and the majority
reported FI of liquid or loose stool. Only one reported that
the FI bothered her to a moderate degree. At 6 and 12 months
after delivery, 62 (19.9 %) and 55 (16.8 %) women respec-
tively reported that they performed PFE. There were signif-
icantly more women performing PFE if they reported
SUI at 12 months after delivery [22 (22.8 %) vs 33
(14.3 %), p00.01), but there was no difference if they reported
UUI or FI.

Vaginal delivery was associated with a higher prevalence
of SUI and any UI after delivery. It was also associated with
a higher prevalence of UUI and MUI at 8 weeks but not at 6
or 12 months after delivery. However, delivery mode was
not associated with any type of FI. Factors affecting SUI and
UUI are listed in Table 3. Direct logistic regression was
performed to assess the impact on the likelihood of SUI of
six factors found to be significant on univariable analysis.
The full model was statistically significant, [n0328, x2 (6)0
53.3, P<0.005]. Only three factors made a statistically sig-
nificant contribution to the model. The strongest predictor
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was VD [odds ratio (OR) 3.6], followed by antenatal SUI
(OR 2.8), and antenatal UUI (OR 2.4) (Table 4). Direct
logistic regression was also performed to assess the impact
of four factors on the likelihood of UUI [n0328, x2 (4)0
31.7, P<0.005)] The strongest predictor of UUI at
12 months after delivery was antenatal UUI (OR 6.4) and
maternal BMI at first trimester of pregnancy (OR 1.2)
(Table 4).

Only maternal BMI at the first trimester (23.1±4.1 vs
21.0±2.7, P<0.008), antenatal FI (45.5 % vs 7.1 %, P0
0.001), and antenatal SUI (53.8 % vs 24.9 %, P00.046)
were associated with FI of solid, or liquid or loose stool at
12 months after delivery. All women who reported FI of
solid, or liquid or loose stool at 12 months and who

delivered vaginally had an episiotomy. Operative VD or
perineal tear were not associated with FI. Logistic regression
indicated that only antenatal FI increased the likelihood of
FI at 12 months after delivery, with an OR of 6.1 (95 % CI
1.75–21.5, P00.005).

Discussion

Pelvic floor disorders, including UI and FI, have been
shown to be associated with childbirth. However, they could
be due to pregnancy, labor, and/or the delivery process. A
longitudinal study recruiting only women with no known
UI, FI, or prolapse symptoms prior to pregnancy is the best

Table 1 Prevalence of UI and FI during pregnancy and after first delivery

Symptoms Trimester Postnatal

(N0328 at each visit) First Second Third 8 week 6 month 12 month

SUI 30 (9.1) 106 (32.35)* 124 (37.8)*,** 61 (18.6)*,**,*** 72 (22.0)*,**,*** 85 (25.9)*,***, ****

UUI 16 (4.9) 17 (5.2) 47 (14.3)*,** 29 (8.8)*,*** 18 (5.5)*** 27 (8.2)*,***

Mixed UIa 8 (2.4) 11 (3.3) 34 (10.4)*,** 16 (4.9)*** 14 (4.3)*** 22 (6.7)

Any UI 38 (11.5) 112 (34.1)* 134 (41.8)*,** 74 (22.6)*,**,*** 76 (23.2)*,**,*** 90 (27.7)*,**,***

FI with normal stool 2 (0.6) 6 (1.8) 3 (0.9) 3 (0.9) 1 (0.3) 1 (0.3)

FI with liquid or loose stool 9 (2.7) 11 (3.4) 10 (3.0) 17 (5.2) 12 (3.7) 13 (4.0)

Flatus incontinence 124 (37.8) 137 (41.8) 120 (40.9) 100 (30.5) 79 (24.1) 60 (18.3)

Any FIb 10 (3.0) 15 (4.6) 11 (3.4) 17 (5.2) 12 (3.7) 13 (4.0)

Values are presented in number (%)

FI fecal incontinence, SUI stress urinary incontinence, UI urinary incontinence, UUI urge urinary incontinence
aMixed urinary incontinence is included in SUI and UUI groups
b Only FI with normal stool, and liquid or loose stool, are included; flatus incontinence is not included

*P <0.05 compared with first trimester, **P <0.05 compared with second trimester, ***P <0.05 compared with third trimester

Table 2 Prevalence of UI and FI after first delivery according to delivery mode

Prevalence 8 weeks P value 6 months P value 12 months P value

VD N0252 CS N078 VD N0252 CS N078 VD N0252 CS N078

SUI 56 (22.2) 5 (6.4) 0.002 62 (24.6) 10 (12.8) 0.035 74 (29.4) 11 (14.1) 0.009

UUI 27 (10.7) 2 (2.6) 0.03 15 (6.0) 3 (3.8) 0.77 23 (9.1) 4 (5.2) 0.28

Mixed UIa 16 (6.3) 0 0.03 12 (4.8) 2 (2.6) 0.54 18 (7.1) 4 (5.3) 0.57

Any UI 67 (34.9) 7 (9.0) <0.005 65 (25.8) 11 (14.5) 0.04 79 (31.3) 11 (14.5) 0.004

FI with formed stool 3 (1.2) 0 – 1 (0.4) 0 – 1 (0.4) 0 –

FI with liquid or loose stool 16 (6.3) 1 (1.3) 0.14 11 (4.4) 1 (1.3) 0.31 11 (4.4) 2 (2.6) 0.74

Flatus incontinence 82 (32.5) 18 (23.1) 0.11 68 (26.0) 20 (25.6) 0.96 45 (17.9) 15 (19.2) 0.78

Any FIb 16 (6.3) 1 (1.3) 0.14 11 (4.4) 1 (1.3) 0.31 11 (4.4) 2 (2.6) 0.74

Values are presented as number (%). All P value tested between VD group against CS group

CS cesarean section, SUI stress urinary incontinence, UI urinary incontinence, UUI urge urinary incontinence, VD vaginal delivery
aMixed urinary incontinence is included in SUI and UUI groups
b Only fecal incontinence with formed stool, and liquid or loose stool are included; flatus incontinence not included
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way to elucidate the relationship between incontinence and
pregnancy and childbirth. This prospective longitudinal ob-
servational study had an adequate sample to study the prev-
alence of UI and FI. There were no statistical differences
between women completing the study and those who did
not. The default rate was considered acceptable or lower
compared with other large-scale studies, especially in view
of the fact that we were able to follow-up the women 1 year
after delivery [7, 13]. The obstetric characteristic of the
study population, such as age, BMI, rate of intrapartum
epidural analgesia, delivery mode, and episiotomy, were
comparable with monthly or annual data at our institution
and other published data and the audit report of Hong Kong
College of Obstetricians and Gynaecologists. It is unlikely
that the study sample was significantly biased, and our
results can be generalized to Chinese women with similar
maternal characteristics and delivering in institutions with
similar obstetric practice [14, 18, 19].

The prevalence of antenatal UI during first, second, and
third trimester of pregnancy was similar to the respective
prevalence of 8.3 %, 32 %, and 35 % in nulliparous Cauca-
sian women who were continent before pregnancy [7]. The
prevalence of antenatal SUI and UUI at different trimesters

Table 3 Factors for SUI and UUI at 12 months after the first delivery

SUI No SUI P value UUI No UUI P value
N085 N0243 N027 N0301

Maternal age (years) 30.1 (3.8) 32.1 (3.5) 0.007 32.2 (3.7) 30.5 (3.8) 0.032

Maternal BMI at 1st trimester (kg/m2) 21.8 (3.3) 20.8 (2.6) 0.017 22.4 (4.1) 20.9 (2.6) 0.009

Maternal body weight at PN 12 m (kg) 57.0 (10.4) 53.9 (8.7) 0.01 56.1 (11.7) 54.7 (9.0) 0.47

Maternal BMI at PN 12 m (kg/m2) 23.1 (4.0) 21.5 (3.4) 0.001 22.9 (4.9) 21.8 (3.5) 0.16

Antenatal weight gain (kg) 12.1 (3.7) 12.1 (3.7) 0.99 12.5 (3.6) 12.1 (3.6) 0.62

Maternal weight gain since 1st trimester (kg) 2.7 (3.9) 1.7 (4.5) 0.09 1.9 (4.2) 1.97 (4.4) 0.94

Maternal BMI gain since 1st trimester (kg/m2) 1.1 (1.6) 0.7 (1.8) 0.08 0.8 (1.8) 0.8 (1.8) 0.99

Maternal height (m) 1.6 (0.1) 1.6 (0.1) 0.09 1.6 (0.1) 1.6 (0.1) 0.47

Antenatal SUIa 60 (70.6) 87 (35.8) <0.005 20 (74.1) 127 (42.2) 0.001

Antenatal UUIa 20 (23.5) 23 (9.5) 0.001 14 (51.8) 41 (13.6) <0.005

Gestation at delivery (week) 275.1 (11.4) 274.1 (13.5) 0.54 274.2 (12.6) 274.4 (13.0) 0.93

Vaginal deliverya 74 (87.1) 176 (73.0) 0.009 23 (85.2) 229 (76.1) 0.28

Operative vaginal deliverya 17 (20.0) 42 (17.4) 0.60 7 (25.9) 53 (17.6) 0.30

Infant’s birth weight (kg) 3.1 (0.4) 3.1 (0.5) 0.80 3.0 (0.5) 3.1 (0.5) 0.56

Epidural analgesiab 7 (9.5) 17 (9.6) 0.98 1 (4.3) 23 (10.0) 0.71

Duration of labor (h)c 7.9 (4.6) 7.6 (4.9) 0.66 7.4 (4.5) 7.7 (4.8) 0.70

Duration of second stage of labor (min)b 40.8 (33.7) 37.3 (31.7) 0.44 40.6 (35.0) 37.8 (31.8) 0.69

Duration of active second stage of labor (min)b 38.3 (30.7) 35.2 (27.7) 0.43 38.0 (33.4) 35.7 (27.8) 0.71

Episiotomya, b 71 (95.9) 171 (96.1) 1.0 21 (91.3) 221 (96.5) 0.23

Practice of pelvic floor exercise 22 (25.9) 33 (13.6) 0.009 5 (18.5) 50 (16.6) 0.79

Values presented as mean (standard deviation) or number (%)
a Antenatal SUI, antenatal UUI, vaginal delivery, instrumental delivery, intrapartum, epidural analgesia, and episiotomy presented as number (%)
b Only vaginal delivery group (both normal vaginal delivery and instrumental delivery) is included in the analysis
c Vaginal delivery group and those with onset of labor before emergency cesarean sections are included in the analysis

Table 4 Multivariate logistic regression in predicting SUI
and UUI in women at 12 months after their first delivery

SUI Odds ratio 95.0 % CI P value

Lower Upper

Vaginal delivery 3.58 1.57 8.14 0.002

Antenatal SUI 2.81 1.48 5.32 0.002

Antenatal UUI 2.35 1.13 4.92 0.023

Maternal age (years) 1.10 1.0 1.19 0.05

Maternal BMI at 12 months
after delivery (kg/m2)

1.11 0.94 1.33 0.20

Maternal BMI at first
trimester (kg/m2)

1.05 0.84 1.30 0.68

UUI

Antenatal UUI 6.44 2.52 16.43 <0.005

Maternal BMI at first
trimester (kg/m2)

1.21 1.06 1.38 0.006

Antenatal SUI 2.00 0.74 5.40 0.17

Maternal age (years) 1.05 0.93 1.18 0.47

BMI body mass index, SUI
stress urinary incontinence, UUI urge urinary incontinence
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was also similar. In Solans-Domenech et al.’s and our study,
about 52–53 % of women remained continent [7]. Brown et
al. reported only 46 % of women remained continent by
32 weeks of gestation, and it is expected that the continence
rate will be even lower by the late third trimester of preg-
nancy [3]. However, the prevalence of antenatal MUI was
higher in our study, and it was also significantly more
prevalent at the third trimester compared with the first and
second trimesters. Zhu et al. reported the prevalence of UI,
SUI, UUI, and MUI to be 26.7 %, 18.6 %, 2.0 %, and 4.3 %,
respectively, in Chinese women during late pregnancy [4];
their prevalence was lower than in our finding. This could
be due to a younger population—26.4 years in their study.
Age was confirmed to be a risk factor for antenatal UI in
both studies.

The prevalence of antenatal FI of formed stool was sim-
ilar to other studies, but the prevalence of FI of liquid or
loose stool and flatus incontinence was higher in our study
[7]. We identified increasing maternal weight and higher
BMI as risk factors, but not age or weight gain during
pregnancy; age >35 years and excessive weight gain during
pregnancy were associated with FI in a previous study [7]. It
should be pointed out that our antenatal population had a
substantially lower BMI than those reported in Caucasian
populations.

The prevalence of postpartum UI and different types of
UI after the first delivery was similar to the pooled preva-
lence of UI 25.5 %, SUI 12 %, and UUI 3 % from previous
Caucasian studies, though most reported the prevalence for
6 weeks to 6 months after delivery [2, 7, 20–22]. The
reported prevalence by Yang et al. of incontinence in Chi-
nese women was lower than in our study, which could be
due to a high CS rate of 55 % compared with 23 % in our
study [6]. There was a trend of increasing SUI prevalence
from 8 weeks to 12 months after delivery, though it did not
reach statistical significance. There was no difference in the
prevalence of UI, SUI, UUI, or antenatal SUI and UUI in
women completing the study compared with those who did
not follow-up at 6 or 12 months. Therefore, this could not
account for the trend. There was also no difference in the
proportion of women performing PFE at 6 months or
12 months after delivery to explain the trend. There is scant
information in the published literature to compare with our
12-month data. Arya et al. showed UI decreased significant-
ly from 2 weeks to 1 year in normal VD and VE groups but
not in the forceps delivery group; Serati et al. showed UI
was 27 % and 23 % at 6 and 12 months, respectively, after
delivery [23, 24].

VD, including normal and instrumental delivery; antena-
tal SUI; and UUI were risk factors for SUI at 12 months,
whereas antenatal UUI and higher maternal BMI at the first
trimester were factors for UUI at 12 months after delivery.
Many previous studies also reported VD as a risk factor for

postpartum UI or SUI [4, 6, 19, 25]. However, other obstet-
ric factors, such as duration of labor and second-stage,
infant’s birth weight, and episiotomy, were not associated
with SUI or UUI.

Antenatal UI was also found to be a risk factor for
postnatal UI, and the risk of UI was higher among women
who had CS or VD than among nulliparous women [4, 7,
22, 26, 27]. These findings suggest that the pathophysiology
of UI, SUI, or UUI begins during pregnancy, before the
onset of labor or delivery [26]. Our findings only identified
greater maternal age as being associated with both antenatal
SUI and UUI. This factor cannot be altered, and indeed, the
proportion of pregnant women of advanced maternal age is
increasing [14]. Maternal BMI, identified as a risk factor for
postnatal UI in other studies, was not a risk factor in the our
study, which may be due to a much lower BMI of women in
this study [6, 20].

The prevalence of postnatal FI with formed stool or
liquid/loose stool was 0.3 % and 4 %, respectively, which
is similar to the reported prevalence by Chaliha et al., but it
was higher than those reported by Solans-Domenech et al.
and Yang et al. [6, 7, 21]. The prevalence remained the same
during the 12 months after delivery, whereas that of flatus
incontinence decreased (Table 1). Only one risk factor,
antenatal FI, was identified. The effect of episiotomy on
postnatal FI remains controversial [6, 28, 29]. There was
limited local data for comparison, and further research is
needed. This is of great interest because of the high prevail-
ing rates of episiotomy in local nulliparous women and the
potential higher prevalence of FI in women of Asian ethnic-
ity found in a previous study [29]. Only one woman in our
study reported that the symptoms bothered her to any great
degree. Currently, the decision to perform an episiotomy
rests with the person conducting the delivery. Although the
right mediolateral episiotomy is usual in many places, left
mediolateral episiotomy is practiced locally. We continue to
have a high episiotomy rate because we continue to observe
a very low rate of third- and fourth-degree tears compared
with Asian women delivering in places where there is a far
more restrictive policy on episiotomy [30].

Only the prevalence and distress as a result of UI and FI
were studied. Frequency and severity, which may also be
important information for obstetricians, midwives, and preg-
nant women, was not studied. A longer-term follow-up
study would be valuable to assess the trend of UI and FI
and the potential effect of future pregnancies or deliveries on
these problems.

In conclusion, the prevalence of SUI, UUI, and FI of
formed or liquid stool at 12 months after delivery were
25.9 %, 8.2 %, and 4.0 %, respectively. Vaginal delivery
(operative or spontaneous) and antenatal SUI and UUI were
associated with SUI; antenatal UUI and higher maternal
BMI at the first trimester were associated with UUI. Antenatal
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FI was associated with postnatal FI. These findings suggest
pregnancy, regardless of delivery and obstetric practices, has
an effect on UI and FI.
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