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Abstract
Introduction and hypothesis This study aimed to determine
the prevalence of urinary incontinence (UI), fecal inconti-
nence (FI), and pelvic organ prolapse (POP) 3–5 years after
the first pregnancy and their associated risk factors.
Methods We assessed 506 women using the Pelvic Floor
Distress Inventory (PFDI) and the Pelvic Floor Impact
Questionnaire (PFIQ). Maternal characteristics and
obstetric data were analyzed using descriptive analysis,
independent sample t test, chi-squared test, and logistic
regression.
Results The prevalence of UI, FI, and POP, respectively,
at a mean of 43 months after first delivery was 40.8, 6.6,
and 10.2% following vaginal delivery (VD) and 22.7,
4.5, and 4.5% following cesarean section (CS). Stress
urinary incontinence (SUI) was reported by more women
following VD than CS (38.7 vs 22.4%, P = 0.010).
Compared with 8 weeks’ postpartum, more women re-
ported SUI at this later follow-up visit (40.1 vs 19.5%,
P < 0.001), but fewer reported FI. More women who had
an instrumental delivery reported symptoms of POP
compared with those who had a normal VD. Higher
body weight and weight gain from first trimester were
risk factors of SUI [odds ratio (OR) 1.03] and urge
urinary incontinence (UUI) (OR 1.18), respectively.
Women who delivered vaginally had higher PFDI sub-
scales scores.

Conclusions VD increased UI risk. Higher body weight and
weight gain from first trimester were risk factors for SUI and
UUI, respectively. More women reported symptoms of POP
following an instrumental delivery than those who had a nor-
mal VD.

Keywords Fecal incontinence .Mode of delivery . Pelvic
organ prolapse . Pregnancy . Stress urinary incontinence .

Urinary incontinence

Introduction

Pelvic floor disorders impair quality of life and comprise a
wide variety of interrelated clinical conditions, such as pelvic
organ prolapse (POP), urinary incontinence (UI), and fecal
incontinence (FI), which commonly coexist [1, 2]. There is
evidence that vaginal delivery and/or pregnancy lead to some
form of pelvic floor disorder (PFD). The estimated prevalence
of UI postdelivery is between 16 and 40% [3, 4] and FI 5–22%
from soon after to 3–4 years after delivery [5]. A recent study
showed UI persists in about three quarters of women 12 years
postdelivery, and almost half the patients who reported FI at
3 months postdelivery still reported it at 12 years [6, 7].

Many studies have focused on the effect of vaginal delivery
(VD) shortly after delivery [8, 9]. We previously reported the
prevalence of postnatal stress UI (SUI), urge UI (UUI), and FI
was 26, 8.2, and 4.0%, respectively, 1 year after delivery [10].

Long-term data on PFDs in Chinese women is limited, and
differences in pelvic connective tissue quality between
Chinese and Caucasian women has been suggested [11].
This difference is emphasized by the observation that Asian
women have significantly less pelvic organ mobility both dur-
ing and after pregnancy than Caucasians [12]; also differences
in obstetric practice, such as rates of cesarean section (CS),
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epidural analgesia, and episiotomy are well documented [13,
14]. In this longitudinal study, we determined the prevalence
of PFDs in women 3–5 years after their first delivery using
relevant standard questionnaires. Potential factors that may
affect the prevalence of PFDs, such as maternal characteris-
tics, obstetric parameters, and outcomes, were evaluated.

Materials and methods

This is a follow-up study of two previously published studies.
The initial study recruited nulliparous women in the first tri-
mester from August 2009 to September 2010 [15, 16]. None
had symptoms of PFDs before pregnancy. The second study
recruited primiparous women 1–3 days after instrumental de-
livery from September 2011 to May 2012 [17]; only three
women reported mild SUI and one mild UUI before pregnan-
cy [17]. Details of first delivery were recorded, and urinary,
bowel, and POP symptoms and distress level were determined
using the Chinese Pelvic Floor Distress Inventory (PFDI) and
Pelvic Floor Impact Questionnaire (PFIQ) at postpartum
8 weeks in those studies [18, 19]. Maternal age, gestation
period, baby birthweight, , and maternal body mass index
(BMI) 8 weeks postpartum were comparable between studies,
as were types and indication of instrumental delivery.

From 1 July 2013 to 31 December 2014, women from the
two previous studies were invited to join this study, a follow-
up appointment was arranged, and written consent was obtain-
ed. Women completed the Chinese-validated PFDI and PFIQ,
which has demonstrated responsiveness [19], to assess uri-
nary, bowel, and POP symptoms and distress level [2, 18].
Demographic data sheets were used to collect information
such as current body weight, subsequent delivery information,
if any (mode of delivery, epidural anesthesia, episiotomy, in-
fant birth weight). Exclusion criteria were those who were
pregnant at the time of invitation or within 6 months after a
delivery, and those who had unrelated pelvic floor injury. If
women were unable to attend the follow-up, they were invited
to return the data sheet, PFDI, and PFIQ by mail.

A response of yes to PFDI questions 20–22 regarding urine
leakage related to coughing, sneezing, or laughing, and phys-
ical exercise such as walking, running, aerobics, lifting, or
bending over, were regarded as showing the presence of
SUI. A response of yes to PFDI question 19 regarding urine
leakage associated with a feeling of urgency was regarded as
the presence of UUI. Mixed UI (MUI) was defined as the
presence of both SUI and UUI; any UI was defined as the
presence of either SUI or UUI. In addition, a response of yes
to PFDI questions 38–40 regarding lose stool beyond one’s
control if the stool is well formed, loose, or liquid were
regarded as symptoms of FI with solid or loose stool, respec-
tively. Losing gas from the rectum beyond one’s control was
regarded as flatus incontinence. Finally, a response of yes to

questions 4–5 regarding sensation of bulging or protrusion
from the vaginal area or having a bulge or something falling
out that one can see or feel in the vaginal area were regarded as
symptoms of prolapse [18, 19]. For women who attended the
visit, POP, if any, was assessed using the Pelvic Organ
Prolapse Quantification (POP-Q) system [20].

Terminology in this manuscript follows the International
Urogynecological Association (IUGA)/International
Continence Society (ICS) Joint Report on Terminology for
Female Pelvic Floor Dysfunction [21]. Investigators were
blinded to PFDI data until the study was completed.
Subsequent delivery information was cross-checked from com-
puterized central medical records. Delivery mode was defined as
VD, including normal spontaneous delivery (NSD) and instru-
mental delivery; and CS, including elective CS (ElCS) prior to
labor onset and emergency CS (EmCS) after labor onset. All
women were taught and then encouraged to perform pelvic floor
exercise (PFE) after their first delivery; they were regarded as
performing if practicing at least twice per week. [10].

Sample size calculation

There were 645 potential participants for this follow-up study.
Assuming that the prevalence of FI after delivery (which is the
least common PFD ) is 5%; accepted error 3%, 403 partici-
pants assuming 70% response rate: at least 575 respondents
are required.

Statistical analysis

Descriptive analysis was used to study prevalence of different
types of PFDs. Indices measured in two groups were com-
pared using the independent sample t test. For comparison of
frequencies, chi-square test and chi-square test for trend were
used, where appropriate. Logistic regression was used to as-
sess factors impacting PFDs: infant birth weight and head
circumference; duration of second-stage labor; delivery mode.
P < 0.05 was considered statistically significant. PFDI and
PFIQ scores were compared using Mann–Whitney U test.

Ethics approval

Ethics approval for the study was granted by the local institu-
tional ethics committee (CRE-2013.332).

Results

For this study, 645 women were invited; 590 responded, 506
(78.4%) agreed to participate, 485 (75.2%) attended the fol-
low-up, and 21 (3.3%) replied by mail. All pregnancies were
singleton pregnancies: for the first pregnancy, all delivered
≥37 weeks; for the second pregnancy nine (5.1%) delivered
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<37 weeks. Mean age at delivery was 30.6 ± 3.8 years; mean
BMI at first trimester of first pregnancy was 21.03 ± 2.9 kg/
m2, and current mean BMI was 22.0 ± 3.7 kg/m2. Mean dura-
tion from first delivery to the follow-up or return of the ques-
tionnaire was 42.8 (31.8–65.5) months. There was no signif-
icant difference in the age, BMI at recruitment, current BMI,
height, parity, or birth weight of the heaviest infant between
mail-in or physical follow-up groups.

For the first delivery, 178 (35.2%) had a NSD, 218 (43.1%)
vacuum extraction (VE), 42 (8.3%) forceps delivery, 12 (2.3%)
ElCS, and 56 (11.1%) EmCS. Among those who had a VD, 427
(97.4%) had a left mediolateral episiotomy; 102 (23.2%) had a
first- or second-degree tear, and five (1.1%) had a third-degree
tear. Of those who had an EmCS, two had a second-stage CS
(3.6%), with no attempt of instrumental delivery. By the time of
this study, 174 had given birth again: NSD, VE, forceps deliv-
ery, ElCS, and EmCS were 136 (78.6%), four (2.3%), two
(1.2%), 26 (15%), and six (3.4%), respectively. Four women
had a third delivery (2 NSD, 1 VE, 1 EmCS). Episiotomy rate
for the second delivery was 30.9%, and no third- or fourth-
degree tear. In all, 426 women had one or more VD, 66 CS,
and 14 had one VD and one CS. Among those who had a VD in
the first pregnancy, 172 had NSD, 211 a VE, and 44 forceps.

The prevalence of UI, FI, and POP symptoms according to
parity and delivery mode are listed in Fig. 1. In primiparous
women, significantly more women reported SUI (40.1 vs
24.4% P = 0.045) and any UI (42.9 vs 24.4%, P = 0.019) in

the VD compared with the CS group. There is a trend to higher
prevalence for UUI, MUI, FI, and POP in the VD compared
with the CS group, but it did not reach statistical significance.
Among multiparous women, there is a trend of higher preva-
lence of SUI, UUI, MUI, any UI, FI, and POP in VD compared
with the CS group; however, none reached statistical signifi-
cance. When comparing women with a prior VD to those with
a prior CS, significantly more women reported SUI (38.7 vs
22.4% P = 0.010) and any UI (40.8 vs 22.4%, P = 0.04). When
comparing one VD with two or more VDs, there was a higher
prevalence of all PFD symptoms following one VD, but it only
reached statistical significance for POP (12.3 vs 7.2%, P =
0.016). In women with two or more CS, four (19.0%) reported
SUI, with no difference as compared to the group with one CS.

Significantly more women who had ever delivered by VE
or forceps reported symptoms of POP than those with NSD
[NSD only, 10 (5.8%) vs VE ever, 28 (13.3%) vs forceps ever,
8 (18.2%); P = 0.016]. There was a tendency toward more
women reporting SUI or UI or flatal incontinence if they ever
had a forceps delivery compared with NSD or ever VE; how-
ever, these did not reach statistical significance. There was no
statistical difference in the prevalence of UI, FI, and POP
between having an episiotomy in first or second delivery
and having had no episiotomy. Prevalence of UI, FI, and
POP 8 weeks after delivery and at this follow-up study is
shown in Table 1. Among women who had one VD, signifi-
cantly more reported SUI (40.1 vs 19.5%, P < 0.001) and any

All (N=506)
SUI  185 (36.6)

UUI 46 (9.1)
MUI 37 (7.3)

Any UI 194 (38.3)
FI 32 (6.3)

POP 51 (10.1)

One delivery (n=332)
SUI 126 (38.0)
UUI 35 (10.5)
MUI 27 (8.1)

Any UI 134 (40.4)
FI 23 (6.9)

POP 41 (12.3)

One vaginal delivery
(n=287)

SUI 115 (40.1)
UUI 32 (11.1)
MUI 24 (8.4)

Any UI 123 (42.9)
FI 20 (7.0)

POP 35 (12.2)

One cesarean sec�on  
(n=45)

SUI 11 (24.4)
UUI 3 (6.7)
MUI 3 (6.7)

Any UI 11 (24.4)
FI 3 (6.7)

POP 3 (6.8)

Two or more deliveries (n=174)
SUI 59 (33.9)
UUI 11 (6.3)
MUI 10 (5.7)

Any UI 60 (34.5)
FI 9 (5.2)

POP 10 (6.6)

Two or more vaginal 
deliveries (n=139)

SUI 49 (35.3)
UUI 11 (7.9)
MUI 10 (7.2)

Any UI 50 (36.0)
FI 7 (5.0)

POP 10 (7.2)

One vaginal delivery and one 
cesarean sec�on (n=14)

SUI 6 (42.9)
UUI 0 (0)
MUI 0 (0)

Any UI 6 (42.9)
FI 2 (14.3)
POP 0 (0)

Two or more cesarean 
sec�ons (n=21)

SUI 4 (19)
UUI 0 (0)
MUI 0 (0)

Any UI 4 (19)
FI 0 (0)

POP 0 (0)

Fig. 1 Prevalence of urinary incontinence (UI), fecal incontinence (FI), and pelvic organ prolapse (POP) at 43 months after delivery

Int Urogynecol J (2017) 28:1393–1399 1395



UI (42.9 vs 19.5%, P < 0.001), but fewer reported FI (7.0 vs
8.4%, P < 0.001) at this follow-up compared with 8 weeks. In
women with two or more VDs, significantly more reported
SUI (35.3 vs 22.3%, P < 0.001) and any UI (36.0 vs 22.3%,
P = 0.009), but fewer reported MUI (7.2 vs 13.7%, P = 0.003)
and FI (5.0 vs 8.6%, P = 0.009) compared with 8 weeks. In
women with one or more CS, there was a trend tomore reports
of SUI and any UI at the current follow-up, which did not
reach statistical significance. There was no difference in FI
or POP (Table 1).

The association of UI, FI, and POP with various factors
—maternal age, BMI or weight at first trimester of first pregnan-
cy, current body weight and BMI, weight gain since first trimes-
ter, body height, gestation at delivery; heaviest infant’s birth
weight, infant’s head circumference, duration of labor, and dura-
tion of second stage of labor—were evaluated. Body weight,
BMI, and weight gain were associated with symptoms of UI.
For SUI, only higher current body weight [odds ratio (OR) 1.18,
95% confidence interval (CI) 1.01–1.37, P = 0.035] was an in-
dependent risk factor after multivariate analysis and the results
are shown in Table 2. More weight gain since first trimester was
the only risk factor for UUI (OR 1.33, 95% CI 1.05–1.72, P =
0.019) and MUI (OR 1.41, 95% CI 1.08–1.84, P = 0.011).

PFDI Urogenital Distress Inventory (UDI) score (14.2 vs
19.2, P = 0.006), PFDI Pelvic Organ Prolapse Distress inven-
tory (POPDI) score (18.8 vs 25.8, P = 0.002), and PFDI
Colorectal–Anal Distress Inventory (CRADI) scores (31.7 vs
36.6, P = 0.025) were statistically lower in women who had
two or more compared with one VD. PFIQ and PFDI scores
between prior VD only and prior CS only women did not
reach statistical significance.

Significantly more women who reported UI had performed
PFE (SUI 55 vs 33%, P = 0.001, UUI 22 vs 8%, P = 0.001,
MUI 22 vs 5%, P < 0.001, any UI 55 vs 35%, P < 0.001).

Discussion

In this follow-up study, the prevalence PFD symptoms was
assessed 43 months after first delivery. UI among women who
had one or more VD was 36–42%, which was comparable
with the 37.9% reported in MacArthur et al.’s 12-year longi-
tudinal study in which most participants (95.7%) were non-
Asians [6].

In our study, SUI prevalence was higher at 43 months than
at 8 weeks postpartum, but not for UUI or MUI. This suggests
that the pregnancy and the delivery process might have some
long-lasting effect on the mechanism underlying SUI and that
other factors, such as increasing age or body weight may be
important. Many previous studies reported VD as a risk factor
for postpartumUI or SUI [8, 9, 22, 23]. In our study, VDwas a
risk factor for SUI but not for UUI or FI at 43 months.

Conversely, we found that the prevalence of FI and flatal
incontinence decreased at 43 months compared with at
8 weeks. MacArthur et al. reported persistent FI at 12 years
was 6%, comparable with the prevalence of 7% in our study
population, although there was a low incidence of third-degree
tear in our study [7]. The prevalence of flatal incontinence in
our population was higher, however, at 24.0%; but this rate
was already significantly less compared with the rate of 33%
at 8 weeks. Whether this may be due to consequences of
episiotomy requires further evaluation. However, among

Table 1 Prevalence of UI, FI, and POP at 8 weeks and 3–5 years after delivery according to delivery mode

One delivery Two or more deliveries

One VD (n = 287) One CS (n = 45) Two or more VD (n = 139) Two or more CS (n = 21)

8 weeks Current P value 8 weeks Current P value 8 weeks Current P value 8 weeks Current P value

SUI 56 (19.5) 115 (40.1) <0.001 4 (8.9) 11 (24.4) 0.064 31 (22.3) 49 (35.3) <0.001 1 (4.8) 4 (19.0) 0.619

UUI 38 (13.2) 32 (11.1) 0.884 0 (0) 3 (6.7) – 14 (10.1) 11 (7.9) 0.91 0 (0) 0 (0) –

MUI a 32 (11.1) 24 (8.4) 0.056 1 (2.2) 3 (6.7) 0.933 19 (13.7) 10 (7.2) 0.003 0 (0) 0 (0) –

Any UI 56 (19.5) 123 (42.9) <0.001 4 (8.9) 11 (24.4) 0.064 31 (22.3) 50 (36.0) <0.001 1 (4.8) 4 (19.0) 0.619

FI (loose) 22 (7.7) 17 (5.9) <0.001 1 (2.2) 3 (6.7) 0.787 12 (8.6) 7 (5.0) 0.009 0 (0) 0 (0) –

FI (formed) 6 (2.1) 6 (2.1) 0.120 0 (0) 0 (0) – 0 (0) 4 (2.9) 0.943 0 (0) 0 (0) –

Flatal incontinence 97 (33.8) 69 (24.0) 0.001 11 (24.4) 10 (22.2) 0.011 48 (34.5) 27 (19.4) 0.005 4 (19.0) 5 (23.8) 0.475

Any FI b 24 (8.4) 20 (7.0) <0.001 1 (2.2) 3 (6.7) 0.787 12 (8.6) 7 (5.0) 0.009 0 (0) 0 (0) –

POP 81 (28.2) 35 (12.2) 0.803 2 (4.4) 3 (6.8) 0.651 33 (23.7) 10 (7.2) 0.043 1 (4.8) 0 (0) –

Values are presented in number (%)

FI fecal incontinence, SUI stress urinary incontinence, UI urinary incontinence,UUI urge urinary incontinence, POP pelvic organ prolapse, VD vaginal
delivery, CS cesarean section
aMixed urinary incontinence is those with both SUI and UUI
bOnly FI with formed stool, and liquid or loose stool are included; flatal Incontinence is not included
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those who reported flatal incontinence, only one reported it as
being severe.

POP prevalence was 10.1%, which is comparable with
Volløyhaug et al.’s cross-sectional study at 15–23 years
after first delivery [24]. In our study, POP prevalence was
higher at 8 weeks than at 43 months. This did not reach
statistical significance following one VD but was statisti-
cally significant following two or more vaginal deliveries.
The prevalence of POP was also higher in those who had 1
VD compared to those who had 2 or more vaginal deliver-
ies, this result was surprising, as other studies have report-
ed an increasing number of vaginal births as a risk factor

for POP [25–27]. We have no good explanation, and a
longer follow-up is needed.

VD is a well-demonstrated risk factor for UI, FI, and POP
[5–7, 23–28]. In the study we report here, there was a trend to
higher UI, FI, and POP in women with VD compared with
CS, although it reached statistical significance for SUI and any
UI only. There was a higher prevalence of UI and FI in women
with two or more VD compared with all CS, which did not
reach statistical significance. This might be due to the small
number of women who delivered by CS only.

Multiparity is also a reported risk factor for UI and FI [6, 9].
However, it was not demonstrated in our study, irrespective of

Table 2 Univariate and multivariate logistic regression in predicting SUI, UUI, and FI at 3–5 years after first delivery

Factors predicting pelvic floor disorders Presence of
symptoms

No symptom P value Univariate analysis P value Multivariate analysis P value

RR 95% CI RR 95% CI

Lower Upper Lower Upper

SUI

Vaginal delivery 170 (38.7) 270 (61.3) 0.010 2.19 1.20 4.02 0.008 2.90 0.59 14.31 0.191

Maternal weight at 1st trimester (kg) 54.2 (9.7) 52.2 (6.4) 0.032 1.03 1.00 1.07 0.032 0.90 0.78 1.03 0.134

Current body weight (kg) 57.5 (11.2) 54.8 (8.1) 0.008 1.03 1.00 1.05 0.008 1.18 1.01 1.37 0.035

Current BMI (kg/m2) 22.8 (4.6) 21.5 (2.9) 0.001 1.10 1.04 1.17 0.001 0.97 0.74 1.27 0.807

UUI

Maternal BMI at 1st trimester (kg/m2) 22.3 (3.5) 20.9 (2.8) 0.034 1.14 1.01 1.29 0.038 1.79 0.96 3.31 0.065

Current body weight (kg) 59.4 (12.6) 55.5 (8.9) 0.014 1.04 1.01 1.07 0.020 0.97 0.84 1.11 0.637

Current BMI (kg/m2) 23.1 (4.4) 21.8 (3.6) 0.069 1.07 0.99 1.16 0.090 0.70 0.46 1.06 0.094

Weight gain from first trimester (kg) 5.5 (5.1) 2.4 (3.8) 0.010 1.18 1.06 1.32 0.002 1.33 1.05 1.72 0.019

Mixed UI a

Maternal BMI at 1st trimester (kg/m2) 22.5 (3.5) 20.9 (2.8) 0.339 1.16 1.02 1.32 0.023 1.86 0.97 3.59 0.063

Current body weight (kg) 61.1 (13.1) 55.4 (8.9) 0.021 1.05 1.02 1.09 0.002 0.95 0.82 1.10 0.523

Current BMI (kg/m2) 23.7 (4.5) 21.8 (3.6) 0.028 1.11 1.03 1.20 0.014 0.70 0.45 1.08 0.109

Weight gain from first trimester (kg) 6.1 (5.1) 2.4 (3.8) <0.005 1.41 1.08 1.84 0.011 1.41 1.08 1.84 0.011

Any UI

Vaginal delivery 179 (40.8) 261 (59.3) 0.004 3.11 1.21 7.96 0.007 2.06 1.05 4.05 0.037

Maternal age at first trimester (years) 31.3 (3.9) 30.4 (3.5) 0.026 1.03 0.98 1.08 0.228 1.07 0.99 1.14 0.060

Maternal weight at first trimester (kg) 54.1 (9.6) 52.1 (6.5) 0.050 1.03 1.00 1.07 0.031 1.04 0.99 1.09 0.106

Current BMI (kg/m2) 22.6 (4.6) 21.6 (2.8) 0.032 1.08 1.02 1.15 0.006 0.98 0.89 1.10 0.787

Flatal incontinence

Baby head circumference (cm) 33.78 (1.67) 33.28 (1.45) 0.031 1.24 1.02 1.52 0.032

Fecal incontinence (loose stool)

Baby head circumference (cm) 34.33 (2.21) 33.33 (1.46) 0.025 1.50 1.05 2.14 0.027

POP

Normal vaginal delivery 10 (5.7) 166 (94.3) 0.632 0.759 0.25 2.31 0.632

Forceps delivery 8 (18.2) 10 (5.8) 0.008 3.60 1.33 9.76 0.012 3.12 1.26 7.69 0.014

Vacuum extraction 28 (13.3) 10 (5.8) 0.015 2.48 1.17 5.26 0.018 2.10 1.11 3.97 0.022

Values are presented in number (%) or mean (standard deviation)

FI fecal incontinence, RR relative risk, SUI stress urinary incontinence, UI urinary incontinence, UUI urge urinary incontinence, POP pelvic organ
prolapse, MUI mixed urinary incontinence
a SUI and UUI
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parity. Surprisingly, prevalence of UI and POP was higher in
women with one VD compared with women with two or more
VD. We have no good explanation for these findings. One
possibility might be that women are reluctant to have a second
pregnancy due to the bothersome symptoms of PFDs. The
significantly higher PFDI UDI, PFDI CRADI, and PFDI
POPDI scores in this group support this theory. A longer
follow-up and more research will be needed to further explore
the subject.

The prevalence of UI, FI, and POP was higher in women
who had a prior instrumental delivery compared with women
who did not. Instrumental delivery has been reported as risk
factor for UI, FI, and POP [7, 8, 17, 29, 30]. Forceps delivery,
in particular, has been identified as a major contributor to
PFDs [29]. The prevalence of UI, FI, and POP was highest
in the group who ever had forceps delivery, with the preva-
lence of UI being significantly higher compared with NSD
only (54.5 vs 38.9%). Arya et al. showed UI decreased signif-
icantly from 2 weeks to 1 year in NSD and VE groups but not
in the forceps group [8]. The prevalence of FI in the forceps
group was 9.1%. MacArthur et al. also demonstrated that
women who had one or more forceps deliveries are more
likely to have persistent FI, with a prevalence of 6% at 12 years
[7]. POP prevalence was also significantly higher for forceps
than NSD (18.2 vs 5.8%). This is comparable with
Trutnovsky et al., who found the highest prevalence of POP
in women with at least one forceps delivery [30].

We identified maternal BMI at first trimester as a risk factor
for UI in our previous study [10] and it remained so for UUI
and MUI at 43 months. Higher current body weight was as-
sociated with SUI, UUI, and MUI, which is comparable with
other studies [4, 6]. This is a modifiable factor, and better
educating women can potentially reduce this risk.

Women who ever had VD only generally had higher PFDI
and PFIQ subscales scores, indicating greater symptom dis-
tress and a higher impact on their quality of life, although this
did not reach statistical significance. Interestingly, women
who had one VD had a significantly higher PFDI UDI and
CRADI score compared with women who had two or more
VD. The higher PFDI UDI scores may be because there were
more women with one VD reporting UI compared with two or
more VD (42.9 vs 36%). The prevalence of FI was also lower
in the group with two or more VD (7.0 vs 5.0%). PFDI scores
were generally higher in women who had only VD compared
with women who only ever had CS, although this did not
reach statistical significance. This could be explained by the
higher prevalence in all PFDs in women who had only one
prior VD compared with those who had prior CS only.

Strengths and limitations

The response rate of this prospective longitudinal observation-
al study was 78.4%, which is high in a longitudinal study [6,

7]. The obstetric characteristic of the study population, such as
age, BMI, intrapartum epidural analgesia, and episiotomy,
were comparable with monthly or annual data at our institu-
tion and other published data. It is unlikely that the study
sample was significantly biased, and our results can be gener-
alized to Chinese women with similar maternal characteristics
and delivering in institutions with similar obstetric practice.
Standardized and validated questionnaires were used. Some
participants were recruited from a previous study, which only
recruited primiparous women after an instrumental delivery.
The proportion of women who ever had an instrumental de-
livery was the largest. The number of women who had CS
only was relatively low. Thus, subgroup analysis might not
have adequate power. As this study addresses Chinese women
only, the results may not be generalizable to other populations.
Due to the high episiotomy rate, it was not possible to deter-
mine if it has an effect on pelvic floor function. This question
may be answered by a randomized controlled trial.

Conclusion

The prevalence of SUI, UUI, FI, and POP at a mean of
43 months after first delivery were, respectively, 38.6, 9.8,
6.6, and 10.2% and 22.7, 4.5, 4.5, and 4.5% in women having
prior VD only and prior CS only, respectively. Women who
had a prior VD had an increased risk of UI. Significantly more
women who had delivered by VE or forceps reported symp-
toms of POP when compared with NSD. Higher current body
weight was associated with SUI (OR 1.03). More weight gain
from first trimester was significantly associated with UUI (OR
1.18). We believe the findings from this study can provide
valuable information to women when deciding their mode of
delivery.
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