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Background: Female pelvic floor dysfunction (PFD), a common disease affecting women, has attracted a
significant amount of attention in the field of obstetrics and gynecology in recent years. Pelvic floor disorders
can induce urinary incontinence, vaginal prolapse and other dysfunction, which seriously affect the quality of
life of patients. This study aimed to analyze the current status of PFD in urban women in Xi’an City.
Methods: A total of 1,300 women in the urban area of Xi’an City were selected based on a multi-stage
sampling method. A face-to-face questionnaire survey and gynecological examination were carried out, and
the prevalence rates of stress urinary incontinence (SUI) and pelvic organ prolapse (POP) and PFD were
calculated, Multivariate logistic regression analysis was performed to analyze the risk factors of PFD in urban
women in Xi’an City.

Results: The effective questionnaire recovery rate was 76.69% (997/1,300). The number of patients with
SUIL POP, and SUI combined POP were 124 (55.11%), 64 (28.44%) and 37 (16.44%), respectively, and the
prevalence of PFD was 22.57% (225/997). Multivariate logistic regression analysis showed that the risk of
PFD in women with vaginal delivery, delivery times >2, menopause or prolonged labor was higher than that
in women with cesarean section, delivery times of 1, no menopause, or no prolonged labor (P<0.05).
Conclusions: The prevalence rate of PFD in urban women in Xi’an City cannot be ignored, especially
women who have experienced vaginal delivery, delivered >2 children, menopause, or prolonged labor. It may

be necessary to prioritize these women so as to actively prevent and control PFD.
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Introduction PFED is a common disorder which affects women of all

Pelvic floor dysfunction (PFD) is a series of abnormal pelvic ages, but there is a heightened risk for old women. Aside

organ positions and dysfunctions including pelvic organ
prolapse (POP), vagina front/back wall bulging, stress
urinary incontinence (SUI), urinary/fecal fistula, and sexual
dysfunction. PFD is caused by pelvic organ displacement
as a result of weakness in the tissues supporting the pelvic

floor (1).
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from the impact on their day-to-day lives, patients often
suffer huge psychological pressure because of the specialized
nature of PFD (2).

Domestic studies have shown that the incidence of
female PFD is as high as 58.70%, with pelvic organ
prolapse (POP) being the most common (48.3%) and stress

Ann Palliat Med 2020;9(3):979-984 | http://dx.doi.org/10.21037/apm-20-784


https://crossmark.crossref.org/dialog/?doi=10.21037/apm-20-784

980

urinary incontinence (SUI) followed (8.7%) (3). Another
retrospective cross-sectional study pointed out that female
PFD accounted for 72% of POP and SUI accounted
for 66% (4). Although research on related risk factors of
PFD is not uncommon, findings vary due to differences
in population, culture, living habits, and other factors in
these reports (5,6). To date, there has been no report on the
status of PFD in urban women in Xi’an. This study set out
to analyze the prevalence of PFD in urban women in Xi’an
and the risk factors that influence the incidence of PFD,
with the aim of providing reference for the prevention and
treatment of PFD in the future.

Methods
Subjects

Women in two urban areas of Xi’an were selected for
inclusion in this study, based on a multi-stage sampling
method. A total of eight communities across the two urban
areas (two streets in each urban area and two communities
per street) were involved. A convenient sampling method was
performed to screen for women who met the requirements.
The inclusion criteria were as follows: (I) the place of
domicile is in the urban area of Xi’an; (II) aged from 18 to
65 years; (III) have a history of sexual activity; and (IV)
with full awareness/consciousness and able to cooperate
to complete the investigation. Patients who met any of the
following criteria were excluded from the study: (I) long-term
increase in abdominal pressure with constipation, asthma, or
chronic cough for more than one month; (II) sciatica; (IIT)
previous history of pelvic surgery; or (IV) cannot cooperate
to complete the investigation due to cognitive or conscious
dysfunction. Informed consent was obtained from of the
subjects who participated with the investigation.

Calculating the sample size

The sample size was calculated based on the current survey
sample size formula: N = K x Q/P, with the allowable error
set to 15%, K =178 (2). Based on an expected prevalence of
13%, we calculated the sample size to be 1,176. To factor in
the possibility of rejection, the sample size was increased by
10% to 1,294 people, and rounded to 1,300 people.

Survey tools
We designed questionnaires to collect subject data on

age, body mass index (BMI), delivery methods, number of
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deliveries, chronic cough, hypertension, diabetes, vaginal
trauma, menopause, constipation, drinking, and prolonged
labor.

Investigation methods

The investigation was conducted by a team comprising
gynecologists and nurses at the community health service
centers, under the organization and assistance of cadres of
the neighborhood communities. The questionnaire survey
was conducted face to face. After undergoing routine
gynecological examination, the confirmed or suspected
patients were rechecked using a pelvic floor function
screener at the hospital to confirm PFD, with reference
to the Pelvic Floor Distress Inventory (PFDI-20) (7), ICS
International Diagnostic Standards for Stress Urinary
Incontinence (8), and the International Quantitative Staging
Standards of Prolapse of Pelvic Organs (9).

Statistical analysis

Statistical analysis was carried out with SPSS, version
17.0 (IBM Corp). Data were expressed as n (%), and the
comparison between groups was assessed with Chi-square
test. Multivariate logistic regression analysis was used to
investigate the risk factors of PFD. A Sig (two-tailed) test was
conducted, and P<0.05 was indicated statistical significance.

Results
The characteristics of the survey subjects

A total of 1,300 questionnaires were distributed in this
survey, with 1,117 responses, and 997 valid questionnaires
were eventually recovered, with an effective response
rate of 76.69%. There were 357 (35.81%) people aged
<35 years and 640 (64.19%) people aged >35 years. Of
the subjects, 257 (25.78%) had BMI <24 kg/m’ and 740
(74.22%) had BMI >24 kg/m’. The number of subjects
who had experienced vaginal birth and cesarean section
was 768 (77.03%) and 169 (16.95%), respectively; 749
(75.13%) subjects had delivered 1 child and 188 (18.86%)
had delivered 2 or more children, while 60 (6.02%) subjects
had no delivery history. The clinical characteristics and
population distribution of the subjects are shown in Zable 1.

Prevalence of SUI and POP

Of the 997 respondents, 225 people were diagnosed with
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Table 1 Analysis of risk factors of PED [n, (%)]

Factors Sample size Patient number c? P

Age (years) 1.033 0.309
<35 357 (35.81) 87 (24.37)
>35 640 (64.19) 138 (21.56)

BMI (kg/m?) 0.480 0.489
<24 257 (25.78) 54 (21.01)
224 740 (74.22) 171 (23.11)

Delivery methods 18.177 0.000
Vaginal delivery 768 (81.96) 205 (91.11)
Caesarean 169 (18.04) 19 (8.44)

Number of deliveries 129.055 0.000
1 749 (75.13) 126 (16.82)
>2 188 (18.85) 99 (52.66)

Birth history 17.919 0.000
No delivery 60 (6.02) 0
No 887 (88.97) 207 (23.34)

Chronic cough 3.473 0.062
Yes 37 (3.71) 13 (35.14)
No 960 (96.29) 212 (22.08)

Hypertension 5.291 0.021
Yes 68 (6.82) 23 (33.82)
No 929 (93.18) 202 (21.74)

Diabetes 0.079 0.779
Yes 34 (3.41) 7 (20.59)
No 963 (96.59) 218 (22.64)

Vaginal injury 0.293 0.588
Yes 14 (1.40) 4 (28.57)
No 983 (98.60) 221 (22.48)

Menopause 52.544 0.000
Yes 272 (27.28) 104 (38.24)
No 725 (72.72) 121 (16.69)

Constipation 43.145 0.000
Yes 357 (35.81) 39 (10.92)
No 640 (64.19) 186 (29.06)

Drinking 0.047 0.828
Yes 47 (4.71) 10 (21.28)

Table 1 (continued)
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Table 1 (continued)
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Factors Sample size Patient number c P
No 950 (95.29) 215 (22.63)
Prolonged labor 26.947 0.000
Yes 329 (35.11) 111 (33.74)
No 608 (64.89) 113 (18.59)
PFD, pelvic floor dysfunction.
Table 2 Multivariate logistic regression analysis of PFD
Covariate B SE Waldy® OR 95% ClI P
Delivery way 1.398 0.669 4.367 4.047 1.091-15.018 0.037
Number of deliveries 1.554 0.712 4.764 4.730 1.172-19.097 0.029
Menopause 2.084 1.022 4.158 8.037 1.084-59.568 0.042
Polonged labor 0.637 0.302 4.449 1.891 1.046-3.418 0.035

PFD, pelvic floor dysfunction.

PFD, with a prevalence of 22.57%, 158 people were
diagnosed with SUI, and 98 had POPs, accounting for
15.85% and 9.83 of respondents, respectively. Among the
PFD patients, the number of SUI, POP, and SUI combined
POPs was 124 (55.11%), 64 (28.44%), and 37 (16.44%),
respectively.

Analysis of risk factors of PFD

The prevalence of PFD was significantly higher in women
who had experienced vaginal delivery, >2 deliveries,
combined hypertension, menopause, constipation, or
prolonged labor duration compared with those who
reported cesarean section, 1 delivery, or no hypertension,
menopause, constipation, or prolonged labor (P<0.05). No
significant association was identified between other factors
and the prevalence of PFD.

Multivariate logistic regression analysis of PFD

Multivariate logistic regression analysis was performed
using the occurrence of PFD as the dependent variable,
while the factors shown in univariate analysis to have
statistical difference served as covariates. This analysis
showed that vaginal delivery, >2 deliveries, menopause, and
prolonged labor duration were all independent factors of
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PFD (P<0.05, Tuble 2).

Discussion

PFD is a disease characterized by abnormal position and
function of pelvic organs caused by weak or damaged pelvic
floor tissues. PFD seriously impacts women’s physical and
mental health, and common associated conditions include
SUI and POP.

This study indicated that the prevalence of PFD in urban
women in Xi’an is 22.57%, which is lower than the 54.70%
prevalence reported for Henan by Hu ez 4/. (10), but similar
to the 24.50% in the Shijiazhuang area reported by Du
et al. (11) The variation in these findings may be attributed
to differences between the subjects of these studies. Unlike
the study of Hu er a/., which focused on women in urban
and rural areas, only urban women were enrolled in our
research. In comparison with urban women, rural women
have increased risk of PFD because they are more likely to
face risk factors such as vaginal delivery and heavy physical
labor. Although this study showed a lower prevalence of
PFD in urban women in Xi’an than in some other cities
in China, a prevalence of 22.57% is still very high and is
worthy of further attention. Moreover, our results showed
that the prevalence of SUI and POP in PFD in the urban
women in our study was 55.11% and 28.44% respectively,
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which bears a similarity to several Chinese and international
studies and suggests that the screening and prevention of
these two PFD diseases need to be strengthened.

The results of multivariate logistic regression analysis
showed that women who had experienced vaginal births,
>2 deliveries, menopause, and prolonged labor duration
had a significantly higher risk of PFD, which is similar to
the reports by Ye ez al. (12). The reason for this might be
that vaginal delivery increases intra-abdominal pressure
and causes damage to muscle and connective tissue, and as
the number of deliveries increases, the damage sustained by
the pelvic floor muscles also increases; therefore, the risk
of PFD increases along with vaginal birth and the number
of deliveries. Other factors like menopause and prolonged
labor duration can also increase the risk of PFD. Menopause
sees a decline in estrogen levels and weakening of fascial
tissue by fibroblast collagen synthesis, and prolonged labor
can increase bladder neck displacement (13).

PFD has been reported to be the result of a combination
of factors. Wang reported that women with a history of
hysterectomy, menopause, and pregnancies or >3 deliveries
had an increased risk of PFD (14). Meanwhile Jiang et /.,
identified factors such as older age, a higher number of
delivery times, high BMI, constipation and overweight
newborns to be independent risk factors of PFD (15). The
different conclusions in these studies suggest that there
is much to be debated about the risk factors of PFD. The
difference in the results of this study compared with the two
studies above may be explained by the difference in research
subjects, research design, and understanding of risk factors,
as well as its our method of data collection.

Based on the results of this study, the prevention and
treatment of PFD need to be addressed through the
following steps. Firstly, women’s PFD-related knowledge
should be strengthened to increase awareness of PFD, and
the importance of visiting doctors in a timely manner to
prevent PFD at an early stage should be communicated,
especially for perimenopausal women (16). Secondly, the
benefits of postpartum rehabilitation training should be
emphasized. Postpartum women should carry out pelvic
floor muscle exercises from 1 week postpartum, and passive
pelvic floor muscle exercises after 6 weeks postpartum to
reduce or delay the occurrence of PFD; Yao et 4l. reported
that pelvic floor muscle rehabilitation for postpartum
women can reduce or delay the occurrence of PFD (17).

In addition, previous studies have reported that the
risk of PFD could increase with age. A report by Hu et al.
indicated that besides vaginal delivery and number of
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deliveries, age was also a high-risk factor of PFD, indicating
that although most women displayed no specific clinical
symptoms when they were young, pelvic floor ligament
relaxation symptoms gradually appeared as they grew older
and their body functions gradually deteriorated (10). A
similar report from Zhang er al. also showed postpartum
PFD to be closely related to age (18). However, we used
35 years as the age cut-off line in this study and found that
there was no statistical difference in the prevalence rate
of PFD in women of different ages. This finding differed
somewhat from previous reports and might attributed to
different age stratifications or study objections that existed
in the other studies. In Hu’ s report, the women were
classified into 6 age brackets: 20-29, 30-39, 40-49, 50-59,
60-69, and >70 years old, and the objections in Zhang Ke’s
survey were mainly postpartum women, aged between 20
and 40 years old; meanwhile, the age range in this study was
18 to 65 years old. Therefore, the relationship between age
and PFD need to be further explored in future studies.

In summary, the high prevalence rate of PFD in urban
women in Xi’an should be granted great attention. The
present study found that the prevalence of PFD was
higher in women with vaginal delivery, delivery times
>2, menopause or prolonged labor. In the future, the
prevention and treatment of PFD should focus on the above
population, strengthen the publicity and education of the
population, encourage them to see a doctor in time, and
strengthen the screening measures, so as to realize the early
detection, diagnosis and treatment of PFD, and evaluate the
effect of prevention and control to adjust the intervention
strategies and measures continuously. However, this study
also had certain limitations; for example, the collection of
risk factors was not comprehensive enough. This needs to
be addressed and improved by collecting and analyzing a
larger range of indicators as part of future research.
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