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Purpose: Pelvic floor disorder (PFD) seriously affects the everyday life of women. This cross-sectional study aimed to evaluate the 
prevalence and risk factors for postpartum PFD in women living in the Tibet Autonomous Region (TAR).
Methods: Parous women who attended the outpatient gynaecology clinic at our hospital between June 2022 and August 2022 were 
screened in this study. The demographic and clinical data of these women were collected. Their pelvic floor functions were evaluated 
via a pelvic organ prolapse (POP) quantification examination, the Pelvic Floor Distress Inventory Questionnaire-20 (PFDI-20) and the 
Overactive Bladder Symptom Score (OABSS).
Results: A total of 201 women were included in this study, of whom 81.09% (163/201) were Tibetan. Twenty-seven women (13.43%) 
were diagnosed with POP stage ≥2 and 27 women (13.43%) with an OABSS score ≥3. The median PFDI-20 total score was 4.17 
(range 0–43.75). Han women (n = 38) in the TAR had much lower PFDI-20 total scores, compared with Tibetan women (n = 163) (p < 
0.05). The results of the multiple linear regression models showed that the PFDI-20 scores obtained from women living in the TAR 
were closely related to parity, history of heavy weight lifting, age, history of instrumental deliveries, ethnicity and number of caesarean 
sections.
Conclusion: Pelvic floor disorder is common among parous women living in the TAR. Ethnicity, parity, history of heavy weight 
lifting, age, history of instrumental deliveries and number of caesarean sections are the factors closely related to the PFDI-20 scores.
Keywords: pelvic floor disorder, Tibet Autonomous Region, pelvic organ prolapse, urinary incontinence, overactive bladder 
symptoms

Introduction
Pelvic floor disorder (PFD) is a series of symptoms of dysfunction caused by injuries on pelvic floor muscle (PFM) and 
pelvic fascia, and it is a highly prevalent condition in women.1,2 It can seriously affect women’s everyday lives, causing 
symptoms such as urinary incontinence (UI), faecal incontinence, pelvic organ prolapse (POP), chronic pelvic pain and 
sexual dysfunction.3 Most of the previous epidemiologic studies on POP and UI are based on patient reporting, which 
relies on women’s subjective perception and willingness to report.4 Many studies consist of case series or hospital 
experiences because population-based studies are difficult and expensive to implement. Pelvic floor disorder affects 
almost 25% of women in the United States.5 In China, the prevalence of UI is as high as 30.9%, and the incidence of self- 
reported symptomatic POP is up to 9.6%.3 Pelvic floor disorder not only affects the physical aspects of women but also 
impacts them socially and psychologically, making them prone to anxiety and depression.6 Childbirth is a well-known 
risk factor for PFD. Both vaginal delivery and caesarean section reduce the strength and endurance of PFM.7 However, 
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the risk of PFD is reported to be higher among women with vaginal delivery, as PFM would be subjected to a high degree 
of deformation for a long period during vaginal delivery.8 Furthermore, hormonal changes during pregnancy also modify 
the tissues of the pelvic floor, negatively affecting its function.7 Physical activity and weight lifting are other important 
factors that affect pelvic floor function. Several studies suggest that intensive exercise can increase intra-abdominal 
pressure and worsen pelvic floor function, amplifying the risk of PFD.8 The incidence of UI is higher in professional 
women athletes compared with non-exercising women.9 Other factors affecting pelvic floor function include age, obesity, 
chronic constipation, gynaecological disorders and respiratory system diseases.8

Until now, few studies investigating the conditions of pelvic floor functions in Chinese women have included women 
from the Tibet Autonomous Region (TAR). The TAR, with an average altitude of >4000 m, has historically been home to 
a large number of ethnic minority residents, including Tibetan populations.10 The unique hypobaric hypoxia environment 
and other related factors have caused a suboptimal health status among the populations in the TAR. Furthermore, women 
in the TAR have more pregnancies, less access to obstetric care and more physical strain in daily life compared with 
women living in urban areas. Fan et al even found that Tibetan women had smaller pelvises compared with Chinese Han 
women.11 Due to these factors, PFD may be more common and may affect daily life more severely in women living in 
the TAR. To validate this hypothesis, we conducted this cross-sectional study to evaluate the prevalence and risk factors 
for postpartum PFD in women living in the TAR.

Materials and Methods
Patients
This cross-sectional study was approved by the ethics committee of the Women and Children’s Hospital of Tibet 
Autonomous Region in accordance with the Declaration of Helsinki (No. qfeyy-2022002). Parous women who attended 
the outpatient gynaecology clinic at the hospital for routine examinations between June 2022 and August 2022 were 
screened in this study. Before being recruited, all participants were informed in detail about the purpose of the study, the 
process and the written information related to the study.

The inclusion criteria were as follows: (1) non-pregnant women aged >18 years; (2) permanent residents in the TAR; 
(3) parous women; and (4) women who were postpartum for >1 year. The exclusion criteria were as follows: (1) pregnant 
women; (2) women with a history of previous gastrointestinal, anorectal or gynaecological surgery; and (3) women who 
were unable to complete the questionnaire or follow instructions due to cognitive or language deficits.

All participants who met the inclusion and exclusion criteria were recruited by gynaecological clinicians. The 
recruiters provided a written commitment to keep all participants’ personal information anonymous during the experi
ment and did not participate in the interviews, data analysis or manuscript writing.

Data Collection
Women who agreed to participate in the study were asked to answer a structured questionnaire, which was explained in 
detail by trained staff and administered in a face-to-face interview. Information on demographic and clinical data, 
including age, ethnicity, educational level, gravidity, parity, number of spontaneous vaginal deliveries, number of 
caesarean sections, history of previous gynaecological surgery, moderate- and high-intensity activity (metabolic equiva
lent of task >3), history of instrumental deliveries and history of lifting more than half their own body weight after 
delivery (>1 time per week) was obtained through this questionnaire. The questionnaire also contained items to identify 
UI, anal incontinence, constipation, defecation disorders, history of urinary tract infection, the presence of urgent 
urination, the presence of frequent micturition, the habit of holding urine and the use of Kegel exercises. 
A preliminary study was conducted before the present one to ensure the comprehensibility of the questionnaire items. 
At the end of each interview, the questionnaires were checked for consistency and completeness. The interviews were 
conducted by a chief physician, a medical doctor and a PhD student who was not involved in the data analysis. The 
interviews were audio recorded. No explicit time constraints were applied, but each interview typically lasted 30–40 
mins.
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A POP quantification (POP-Q) examination was performed on the maximal Valsalva manoeuvre by an expert 
urogynaecologist with >10 years of experience, with the participants in the lithotomy position, backs elevated to 45° 
and during maximal strain. All participants were asked to complete items from the Pelvic Floor Distress Inventory 
Questionnaire-20 (PFDI-20) and Overactive Bladder Symptom Score (OABSS) after the interview and physical 
examination. All the above data were collected only once throughout the study period.

Study Tools
The PFDI-20 questionnaire is designed to comprehensively evaluate the distress caused by the presence of PFD. It 
consists of three scales: the POP distress inventory (POPDI-6; 6 questions), the Urogenital Distress Inventory (UDI-6; 6 
questions) and the Colorectal-Anal Distress Inventory (CRADI-8; 8 questions). Each item is scored as 0–4. The score for 
each subscale is calculated by averaging the sum of the items and the number of items in the subscale and multiplying the 
result by 25. The PFDI-20 total score is represented by the sum of the scores of the three subscales. The higher the score 
is, the more effective the PFD.12

The OABSS is a well-known questionnaire for assessing the severity of overactive bladder (OAB) using four 
questions, including storage symptoms during daytime voiding, storage symptoms during night-time voiding, urgency 
and urge incontinence.13 The overall OABSS score is the sum of the scores of the four questions. A higher score 
indicates a higher symptom burden. Here, a diagnosis of OAB was made if the total OABSS score was 3 points.14

The POP-Q system, which is approved by the International Continence Society, is a standardised measurement of 
POP that includes measurements of the genital hiatus, perineal body, point Ba (the lowest point of the anterior vaginal 
wall), point Bp (the lowest point of the posterior vaginal wall), C (cervix or cuff descent) and total vaginal length 
(TVL).15 The prolapse is staged according to the most distal point, which is classified as stage 0 (no prolapse), stage 1 
(the most distal portion of the prolapse is more than 1 cm above the level of the hymen), stage 2 (the most distal portion 
of the prolapse is situated between 1 cm above the hymen and 1 cm below the hymen), stage 3 (the most distal portion of 
the prolapse is more than 1 cm beyond the plane of the hymen, but not completely everted) and stage 4 (complete 
procidentia or vault eversion; the most distal prolapse is >[TVL−2] cm).16 Patients with POP-Q stage ≥2 are considered 
to have symptomatic prolapse.

Statistical Analysis
Data analysis was performed using the SPSS 22.0 software package. The measurement data that fulfilled normal 
distribution were presented as mean ± SD and compared using the t-test. The measurement data that had not fulfilled 
normal distribution were presented as median and range and compared using the Wilcoxon rank-sum test. The categorical 
data were presented as percentages (%), and the comparison was conducted via the chi-squared test or Fisher’s exact test. 
Multiple linear regression analysis with a stepwise method was used to examine the effect of different demographic and 
clinical characteristics on PFDI-20 total scores. A value of p < 0.05 was considered as statistically significant.

Results
A total of 214 parous women met our inclusion criteria, and 13 were excluded due to being unable to complete the 
questionnaire or assessment. Finally, 201 women were included, with a mean age of 34.90 ± 8.65 years. Among the 
enrolled participants, 81.09% (163/201) were Tibetan. Most of the participants had attained high school or above 
education. The mean gravidity was 3.12 ± 1.62 (range 1–8) and the mean parity was 2.20 ± 0.87 (range 1–5). A total 
of 37.31% (75/201) of the participants reported UI, 19.40% (39/201) reported urgent urination and 15.92% (32/201) 
reported frequent micturition. The demographic and clinical characteristics are shown in Table 1.

According to the POP-Q system, there were 97 (48.26%) women with POP-Q stage 1. A total of 27 participants 
(13.43%) reached the diagnostic criteria for POP (stage ≥2). Among them, 26 (12.94%) were stage 2, and 1 (0.50%) was 
stage 3. No woman with POP-Q stage 4 was found (Figure 1). The range of OABSS scores of all participants was 0–9. 
There were 27 (13.43%) women with an OABSS score ≥3 points. The median POPDI-6 score, CRADI-8 score, UDI-6 
score and PFDI-20 total score were 0 (range 0–12.50), 0 (range 0–12.50), 4.17 (range 0–37.50) and 4.17 (range 0–43.75), 
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Table 1 The Demographic and Clinical Characteristics of the Enrolled Participants

Characteristics No. (%)

Age, years
18–30 69 (34.33)

31–40 87 (43.28)

41–50 29 (14.43)
≥ 51 16 (7.96)

Ethnicity

Han 38 (18.91)
Tibetan 163 (81.09)

Educational level
Elementary school 37 (18.41)

High school 79 (39.30)

University or above 85 (42.29)
Gravidity

1 21 (10.45)

2–3 119 (59.20)
≥ 4 61 (30.35)

Parity

1 39 (19.40)
2 98 (48.76)

≥ 3 64 (31.84)

Moderate and above intensity activity (MET > 3)
< 3 hours per week 109 (54.23)

3–6 hours per week 70 (34.83)

> 6 hours per week 22 (10.94)
History of lifting more than half of own body weight after delivery (≥ 1 time per week)

Yes 61 (30.35)

No 140 (69.65)
Habit of holding urine

Yes 42 (20.90)

No 159 (79.10)
History of previous gynecological surgery

Yes 30 (14.93)

No 171 (85.07)
History of urinary tract infection

Yes 33 (16.42)

No 168 (83.58)
Number of spontaneous vaginal delivery

0 73 (36.32)

1 22 (10.95)
≥ 2 106 (52.73)

Number of cesarean sections

0 127 (63.18)
1 34 (16.92)

2 40 (19.90)

History of instrumental deliveries
Yes 26 (12.94)

No 175 (87.06)

Presence of urinary incontinence
Yes 75 (37.31)

No 126 (62.69)

(Continued)
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respectively. The UDI-6 inventory contributed the most points in the PFDI-20 scores. There were 116 (57.71%) 
participants with a PFDI-20 score ≥1 point.

Subsequently, the participants were divided into two groups based on ethnicity: a Tibetan group (n = 163) and a Han 
(n = 38) group. As shown in Table 2, the Han women had much lower UDI-6 scores and PFDI-20 total scores compared 
with the Tibetan women (p = 0.001 and 0.003, respectively). Furthermore, the Han women also had much lower OABSS 
scores than the Tibetan women (p = 0.012, Table 2). The above results indicated that Tibetan women living in the TAR 
have a higher risk of PFD (particularly regarding the aspect of urogenital distress) than Han women living in the same 
area.

Multiple linear regression models showed that the PFDI-20 scores obtained from women living in the TAR were 
closely related to parity (β = 4.641; 95% CI = 2.973–6.310; p < 0.001), history of lifting more than half their own 
body weight after delivery (>1 times per week) (β = 3.836; 95% CI = 1.489–6.184; p = 0.001); age (β = 3.390; 95% 
CI = 2.150–4.630; p < 0.001), history of instrumental deliveries (β = 5.200; 95% CI = 2.362–8.038; p < 0.001), 
ethnicity (β = −3.104; 95% CI = −5.653–[−8.038]; p = 0.017) and number of caesarean sections (β = −1.505; 95% 
CI = −2.763–[−0.248]; p = 0.019) (Table 3).

Table 1 (Continued). 

Characteristics No. (%)

Presence of urgent urination

Yes 39 (19.40)
No 162 (80.60)

Presence of frequent micturition

Yes 32 (15.92)
No 169 (84.08)

Postpartum Kegel exercises

Yes 33 (16.42)
No 168 (83.58)

Figure 1 The results of pelvic organ prolapse quantification (POP-Q) examination.
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Discussion
Our results suggest that the prevalence of POP in Tibetan parous women is high, but that severe POP is rare. A total of 27 
(13.43%) women were diagnosed as OAB based on the OABSS scores, and 116 (57.71%) participants had been troubled 
by at least one aspect of PFD symptoms. The PFDI-20 scores were closely related to ethnicity. Other factors that were 
associated with PFDI-20 scores were parity, history of heavy weight lifting, age, history of instrumental deliveries and 
number of caesarean sections. We also found that UDI-6 contributed the most points in the PFDI-20 scores, suggesting 
that most of the participants in our study were affected by urogenital distress.

According to the Chinese epidemiological census data, the prevalence of symptomatic POP (stage ≥2) in Chinese 
women is 9.6%;17 however, the data are more significant in plateau women. Similar results have been found in other 
populations living at high altitudes. Nepal and the TAR are both located in the TAR plateau. Thus, the Nepali population 
has certain similar characteristics as those in the TAR. Caagbay et al18 evaluated the pelvic floor functions of 123 Nepali 
women and found that 29 (24%) of the enrolled participants had POP-Q stage ≥1, eight (7%) had POP-Q stage 3 and 
three (2%) POP-Q stage 4.

Pelvic floor disorder is one of the most common health problems for women, particularly for parous women. 
A previous meta-analysis, which included 49 studies, reported that the overall pooled prevalence of PFDs in low- and 
middle-income countries was 25%.16 The studies, conducted by Chinese groups, found that the prevalence of UI in adult 
Chinese women was 31.1%,19 and POP was reported to affect 9.67% of urban Chinese women.19

A meta-analysis of 18 studies on PFD/UI showed that Caucasian women accounted for 70–89% of the PFD literature, 
whereas Asian women accounted for only 0.5%–6%,20 which may be due to ethnocultural and racial differences. It also 
suggests that PFD studies would benefit from targeted minority sampling. Recent studies have reported that the 
prevalence of PFD differs between ethnic groups. Thus, ethnicity is likely to be a significant risk factor for PFD.21,22 

The Tibetan nationality is one of the Chinese minorities who have lived on the Tibetan plateau for centuries. The 
population features in this nationality showed relative stability, such as similar lifestyle, same religion, more physical 
strain in daily life and >2 children during these centuries,23 which is different from the Han population. Furthermore, 

Table 3 Multivariate Linear Regression Analysis for Factor Associated with PFDI-20 Scores

Variables B SE Beta 95% CI p value

Parity 4.641 0.846 0.326 2.973–6.310 < 0.001

History of lifting more than half of own body weight after delivery (≥ 1 time per week) 3.836 1.190 0.176 1.489–6.184 0.001
Age 3.390 0.629 0.303 2.150–4.630 < 0.001

History of instrumental deliveries 5.200 1.439 0.174 2.362–8.038 < 0.001

Ethnicity −3.104 1.292 −0.121 −5.653–(−8.038) 0.017
Number of cesarean sections −1.505 0.638 −0.120 −2.763–(−0.248) 0.019

Constant −5.666 2.442 – −10.481–(−0.850) 0.021

Notes: Reference categories: Parity: 1; History of heavy weight lifting: No; Age: 18–30 years; History of instrumental deliveries: No; Ethnicity: Tibetan; Number of cesarean 
sections: 0.

Table 2 The Comparisons of PFDI-20 Scores and OBASS Scores Between Tibetan and 
Han Women in Tibetan Plateau

Tibetan (n = 163) Han (n = 38) Z p value

POPDI-6 score 0 (0–12.5) 0 (0–8.33) −1.749 0.080

CRADI-8 score 0 (0–12.5) 0 (0–3.13) −1.175 0.240

UDI-6 score 4.17 (0–37.5) 0 (0–16.67) −3.208 0.001
PFDI-20 total score 4.17 (0–43.75) 0 (0–19.79) −2.976 0.003

OBASS score 0 (0–9) 0 (0–6) −2.499 0.012

Note: Data were expressed as median (range).
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Tibetan women may be more easily affected by PFD. As expected, in the present study, we found that Tibetan women 
had much higher UDI-6, PFDI-20 and OABSS scores than Han women. These results suggest that Tibetan women may 
have more severe PFD symptoms than Han women who live in the TAR permanently, particularly regarding the aspect of 
urogenital distress. The multiple linear regression analysis further confirmed that the PFDI-20 scores were closely related 
to ethnicity. However, the number of Han women enrolled in this study was relatively small. Further studies are needed 
to confirm our conclusion.

The OABSS has been developed to express all of the OAB symptoms in a single result, which is usually used in the 
objective diagnosis of OAB.24 According to statistics from different countries, the prevalence of OAB among women 
ranges from 6.0% to 17.4%.25 The prevalence of OAB in our studied population falls within this range. The PFDI-20 
questionnaire was developed to assess the impact of PFD on health-related quality of life in women. Arruda et al12 

suggested that PFD symptoms can be classified as mild (1–15 points), moderate (16–34 points) and severe (>35 points) 
based on PFDI-20 total scores; however, this classification has not been validated by other groups.

Other factors that were associated with PFDI-20 scores analysed by our multiple linear regression analysis were 
parity, history of heavy weight lifting, age, history of instrumental deliveries and number of caesarean sections. 
Consistent with previous studies,26 our data suggest that parity is significantly associated with PFD. Intensive exercise 
can increase intra-abdominal pressure and worsen the pelvic floor function. Similar to other studies,27 a history of heavy 
weight lifting was found to be a risk of PFD in this study. The activity of PFM has been reported to decrease with 
increasing age.28,29 MacLennan et al30 found that PFDs were strongly associated with instrumental delivery. Our study 
obtained a similar result. Although both vaginal delivery and caesarean section could influence the strength and 
endurance of PFM, the risk of PFD has been reported to be higher among women with vaginal deliveries.7 Our results 
supported this opinion. Compared with women with vaginal delivery (number of caesarean sections = 0), those with >1 
caesarean sections had lower PFDI-20 scores.

The present study has several limitations. First, the sample size was extremely small, and only a small number of the 
Han population were enrolled. In addition, women from other ethnic groups, such as those of Moinba nationality, were 
not included in the study, meaning our study population did not fully represent the women in the TAR. Second, we did 
not perform an a priori sample size calculation because there were no available data. Furthermore, the cross-sectional 
nature of this study meant the causality between the dependent and independent variables could not be fully established. 
Finally, due to medical constraints, we used only three scale instruments to evaluate PFD in our study population. Other 
tools, such as electromyography, transperineal ultrasound and magnetic resonance imaging, are needed to comprehen
sively evaluate PFM strength and the prevalence of PFD in women living in the TAR.

Conclusions
Our results provide objective data on the pelvic floor health status of parous women in Tibet; that is, postpartum PFD is 
common among parous women in the TAR. Ethnicity, parity, history of heavy weight lifting, age, history of instrumental 
deliveries and number of caesarean sections are the factors closely related to the PFDI-20 scores.

Ethics Approval and Consent to Participate
This study was conducted in accordance with the Declaration of Helsinki and approved by the ethics committee of our 
hospital, and written informed consent was obtained from all participants.
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