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Introduction

Pelvic floor dysfunction (PFD) can cause a variety of con-
ditions, including urinary incontinence (UI), fecal inconti-
nence (FI), pelvic organ prolapse (POP), sensory or 
emptying abnormalities of the lower urinary tract, defeca-
tion dysfunction, sexual dysfunction, and chronic pain 
syndromes. These conditions can present separately or can 
coexist.1

Twenty-five percent of women in the United States have 
at least one of the aforementioned conditions.2 Among 
them, stress urinary incontinence (SUI) is the most com-
mon, with a prevalence of 17% in the general population.2

Overactive bladder is one of the forms of PFD, with an 
estimated prevalence of 7.6% to 13%.3,4 SUI, POP, and FI 

have an estimated prevalence of 1.7% to 35.5%,5,6 2.9% to 
20%,2,5 and 0.2% to 13%,7,8 respectively. Nonetheless, 
data on the prevalence of other forms of PFD are limited.
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Age, ethnicity, multiparity, mode of delivery, history of 
pelvic surgery, pregnancy, chronic cough, obesity, spinal 
cord disorders, family history, and genetics are the most 
common identifiable risk factors of the development of 
PFD.9 They are usually associated with high numbers of 
pregnancies and deliveries10,11 and heavy lifting.7,12

It is believed that the tendency to develop PFD increases 
with age. It occurs mostly after women reach the age of 
55 years.13,14 However, there are recent data showing that 
PFD can develop in women at a different age group. 
Almousa and Bandin van Loon15 reported that the preva-
lence of UI among nulliparous adolescent and middle-
aged women ranged from 1% to 42.2%. Meanwhile, 
Batmani et al.16 reported that the prevalence of UI among 
older women was approximately 37.1%.

Women with PFD report serious social, economic, 
physical, and psychological problems that considerably 
reduce their quality of life (QoL) and productivity.17,18

The total population of the Kingdom of Saudi Arabia 
(KSA) is 35,498,167. The largest population lives in 
Riyadh regions (4,205,961).19 In 2020, women constitute 
42.17% of the total population in the KSA.20

In 2012, Altaweel and Alharbi21 reported that 29% of 
women in Riyadh developed UI, and >10% of them 
reported a marked effect of UI on their QoL.

Despite the widespread recognition of the above-men-
tioned problem by health experts, no studies have yet 
assessed the magnitude of PFD in our country. Thus, this 
study aimed to assess the prevalence and risk factors of 
PFD in women in Riyadh, the capital of the KSA.

Methods

Study design and participants

We conducted a cross-sectional survey among non-preg-
nant women aged ⩾18 years. All participants were literate 
and agreed to participate in the survey conducted in Riyadh, 
KSA. We excluded women who were aged below 18 years, 
pregnant, or illiterate. The study was conducted following 
the recommendation of the Strengthening the Reporting of 
Observational Studies in Epidemiology (STROBE) state-
ment22 and approved by the institutional review board of 
Princess Nourah Bint Abdulrahman University (number: 
190198). Written informed consent was obtained from the 
study participants.

Survey tool

We used the electronic Australian pelvic floor questionnaire 
and conducted the survey between 9 November 2019 and 14 
March 2020. The questionnaire assesses four components of 
PFD;23 in this study, it was initially translated to Arabic and 
has been validated in previous studies.23 The questionnaire 
consists of six sections comprising 63 questions. There are 

18 questions on demographic data and potential risk  
factors, which include area of residency, nationality, age, 
marital status, educational level, occupation, smoking sta-
tus, monthly income, weight, height, history of medication 
with laxatives and nonsteroidal anti-inflammatory drugs, 
number of spontaneous vaginal delivery (SVD), number of 
cesarean section, history of instrumental delivery, age at 
first pregnancy, number of episiotomies, history of heavy 
weight lifting, health issues (hypertension, diabetes, arthri-
tis, bronchial asthma, stroke, multiple sclerosis, depression, 
and allergy), and history of abdominal surgery or perineal 
surgery (Supplemental Material). In addition, there are 43 
questions on bladder, bowel, and sexual functions and pro-
lapse symptoms.

The calculated sample size for the descriptive analysis 
was 350 participants based on the assumption that the 
prevalence of PFD is 20%, with 5% level of precision for 
the 95% confidence interval. The formula used for the 
sample size was as follows: n = (PQ/L)2 × (Zα)2, where P 
is the prevalence of PFD; Q, 1 – P; L, width of the confi-
dence interval; and Zα, standard normal deviation at 
α = .05. The sample size was enhanced by 10% by taking 
into account the non-response. Our assumption was based 
on the international evidence of the prevalence of PFD (i.e. 
20%–23%).24 The target sample size was 1050, which was 
chosen as the highest sample size, among different sample 
sizes which were calculated in relation to bivariate analy-
sis. A total of 886 (84.4%) participants answered the sur-
vey. We included 824 participants after excluding those 
with missing data.

Data collection

Data collected from the participants were kept confidential 
and anonymous.

We invited the participants to take part in the survey by 
sending links through email and social media platforms, 
such as WhatsApp, Twitter, and LinkedIn.

Statistical analysis

Data were entered into Microsoft Excel and analyzed 
using the SPSS statistical software, Version 24.0 (IBM, 
Inc., Chicago, IL, USA). Descriptive statistics (means, 
standard deviations, frequencies, and percentages) were 
used to describe the categorical and quantitative variables. 
Pearson’s chi-square test was used to assess the association 
between the categorical study and categorical outcome 
variables. We used odds ratios to measure the association 
between the categorical variables. Moreover, we con-
ducted a multivariate binary stepwise logistic regression 
analysis to identify the independent factors associated with 
the prevalence and four components of PFD, namely, blad-
der dysfunction, bowel dysfunction, prolapse symptoms, 
and sexual dysfunction. The p values of ⩽.05 and 95% 
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confidence intervals were used to report the statistical sig-
nificance and precision of the results.

Results

A total of 886 participants completed the survey; among 
them, we excluded 62 owing to incomplete data. Thus, 824 
participants were finally included and analyzed in this 
study. Approximately 64.1% of the participants were aged 
<40 years, 79.2% were Saudi nationals, 62.6% were mar-
ried, and 69.6% were sexually active. Most of the partici-
pants had attained post-secondary education. Only 25.2% 
of the women were employed. In addition, more than 50% 
of the participants reported a monthly income above 
10,000 SR. We recorded a normal body mass index (BMI) 
in 40.2% of the participants and a BMI indicating over-
weight and obesity in 32.4% and 25.2%, respectively. 
Furthermore, the prevalence of smoking was found to be 
11%. While 49.2% had health issues, such as hyperten-
sion, diabetes, arthritis, bronchial asthma, stroke, multiple 
sclerosis, and depression, 39.3% had a history of medica-
tion with laxatives and nonsteroidal anti-inflammatory 
drugs. Approximately 51.5% experienced SVDs (1:4) 
compared with 24.8% who underwent a cesarean section 
(1:2). Approximately 46.2% of the participants were aged 
20 to 29 years during their first pregnancy. We noted one to 
three episiotomies in 41.3%. Moreover, 57.8% had a his-
tory of lifting heavy weights (Table 1).

The prevalence of PFD was 60.2%. In addition, the 
prevalence of the four components of PFD (bladder func-
tion, bowel function, prolapse symptoms, and sexual func-
tion) ranged from 20.9% to 67.7%. Bowel dysfunction and 
prolapse symptoms had the highest and lowest prevalence, 
respectively (Table 2).

Prevalence of PFD and its associated factors

Table 1 summarizes the sociodemographic and clinical 
characteristics of the participants. Based on the bivariate 
analysis results and unadjusted odds ratios, age group, mari-
tal status, occupation, smoking status, presence of health 
issues, BMI, history of medication, number of SVDs, num-
ber of cesarean sections, age at first pregnancy, number of 
episiotomies, and history of heavy weight lifting were sig-
nificantly associated with the prevalence of PFD. The odds 
ratio of having PFD among the women in the age groups of 
30 to 39, 40 to 49, 50 to 59, and ⩾60 years was 2.65, 3.93, 
3.94, and 2.77 times significantly higher than that among 
the women in the age group of 18 to 29 years. The odds ratio 
of having PFD among the married and divorced or widowed 
women was 6.40 and 2.66 times higher than that of the sin-
gle women. Similarly, the odds ratio of having PFD was 
significantly higher in the women who were non-workers 
and workers, smokers, overweight, and obese and had health 
issues, a history of medication, a higher number of SVDs, a 
higher number of cesarean sections, a higher age at first 

Table 1. Sociodemographic and clinical characteristics of the 
participants.

Sociodemographic characteristics No. (%)

Age group (in years)
 18–29 286 (34.7)
 30–39 242 (29.4)
 40–49 196 (23.8)
 50–59 77 (9.3)
 ⩾60 23 (2.8)
Nationality
 Saudi 653 (79.2)
 Non-Saudi 171 (20.8)
Marital status
 Single 248 (30.1)
 Married 516 (62.6)
 Widowed or divorced 60 (7.3)
Sexually active
 Yes 576 (69.6)
 No 248 (30.4)
Educational level
 Primary and below 2 (0.2)
 Intermediate 17 (2.1)
 High school 14 (1.7)
 Post-secondary education 791 (96.0)
Occupation
 Student 116 (14.1)
 Worker 208 (25.2)
 Non-worker 500 (60.7)
Monthly income (US$)
 <337 33 (4.0)
 337–1332 102 (12.4)
 1333–2666 229 (27.8)
 ⩾2666 460 (55.8)
Body mass index
 Underweight 17 (2.1)
 Normal 330 (40.2)
 Overweight 266 (32.4)
 Obese 207 (25.2)
Smoking status
 Smoker 91 (11.0)
 Non-smoker 733 (89.0)

Clinical characteristics No. (%)

Health issues
 Present 405 (49.2)
 Absent 419 (50.8)
Medication history
 Present 324 (39.3)
 Absent 500 (60.7)
No. of spontaneous vaginal deliveries
 0 400 (48.5)
 1 79 (9.6)
 2 90 (10.9)
 3 72 (8.7)
 4 67 (8.1)
 >4 116 (14.2)

(Continued)
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Clinical characteristics No. (%)

No. of cesarean sections
 0 620 (75.2)
 1 105 (12.7)
 2 41 (5.0)
 >2 58 (7.1)
History of instrumental deliveries (n = 79)
 Forceps 25 (31.6)
 Vacuum 54 (69.4)
Age at first pregnancy (in years)
 Never pregnant 297 (36.0)
 ⩽19 70 (8.5)
 20–29 381 (46.2)
 30–39 73 (8.9)
 ⩾40 3 (0.4)
No. of episiotomies
 0 484 (58.7)
 1 102 (12.4)
 2 85 (10.3)
 3 60 (7.3)
 >3 93 (11.3)
History of heavy weight lifting
 Yes 476 (57.8)
 No 348 (42.2)

Table 1. (Continued)

Table 2. Prevalence of PFD and its components among the 
women in Riyadh using the Australian pelvic floor questionnaire 
(n = 824).

Components of the 
questionnaire

No. (%) 95% confidence 
interval

BFPs (present) 363 (44.1) 40.7–47.6
Bowel dysfunction (present) 558 (67.7) 64.4–70.9
Prolapse symptoms (present) 172 (20.9) 18.2–23.8
Sexual dysfunction (present) 319 (55.4) 51.2–59.5
PFD (present) 496 (60.2) 56.8–63.6

PFD: pelvic floor dysfunction; BFPs: bladder function problems.

pregnancy, a higher number of episiotomies, and a history 
of lifting heavy weights than in their counterparts.

Meanwhile, the multivariate analysis with the adjusted 
odds ratios and 95% confidence intervals demonstrated 
significant independent associations of marital status, his-
tory of medication with laxatives and nonsteroidal anti-
inflammatory drugs, and history of lifting heavy weights 
with the prevalence of PFD. The adjusted odds ratios of 
having PFD among the married and divorced or widowed 
women were higher than those among the single women. 
The odds ratios of having PFD among the women who had 
a history of medication with laxatives and nonsteroidal 
anti-inflammatory drugs were 1.75 times higher than that 
among the women who had no history of medication with 

these drugs. Furthermore, the odds ratio of having PFD 
among the women who had a history of lifting heavy 
weights was 1.72 times higher than that among the women 
who had no history of lifting heavy weights (Table 3).

Prevalence of bladder function problem and its 
associated factors

In the bivariate analysis, there was a significant associa-
tion of nationality, age group, marital status, presence of 
health issues, BMI, history of medication with laxatives 
and nonsteroidal anti-inflammatory drugs, number of 
SVDs, age at first pregnancy, number of episiotomies, and 
history of lifting heavy weights with the prevalence of 
bladder dysfunction. The multivariate binary logistic 
regression analysis revealed a substantial association of 
nationality, age group, BMI, history of medication with 
laxatives and nonsteroidal anti-inflammatory drugs, num-
ber of SVDs, and history of lifting heavy weights with the 
prevalence of bladder function problems (BFPs), includ-
ing nocturia, urgency, UI, SUI, urgency UI, and/or mixed 
UI. Therefore, the odds ratio of having BFPs among the 
Saudi women was 1.54 times higher than that among their 
non-Saudi counterparts. The odds ratio of having BFPs 
among the women aged 50 to 59 and >60 years was 2.42 
and 1.51 times greater than that among those aged 18 to 29 
years, respectively. The odds ratio of having BFPs among 
the women who were overweight and obese was 1.55 and 
1.70 times greater than that among those with a normal 
body weight, respectively. Furthermore, the odds ratio was 
1.79 times higher in the women with a history of medica-
tion with laxatives and nonsteroidal anti-inflammatory 
drugs than in those without. Moreover, the odds ratios 
were 1.77, 1.86, 2.66, and 2.14 times higher in those with 
two, three, four, and higher numbers of SVDs than in those 
without any experience in SVD, respectively. A history of 
lifting heavy weights was also significantly associated 
with the prevalence of BFP, with an odds ratio of 1.73 
(Table 4).

Prevalence of bowel dysfunction and its 
associated factors

The bivariate analysis revealed a substantial association 
between the above-mentioned variables of bladder func-
tion and the prevalence of bowel dysfunction. However, 
the multivariate binary logistic regression analysis 
showed an independent and significant association of 
nationality, presence of health issues, history of medica-
tion with laxatives and nonsteroidal anti-inflammatory 
drugs, number of SVDs, and history of lifting heavy 
weights with the prevalence of bowel dysfunction. 
Hence, the odds ratio of having bowel dysfunction 
among the Saudi women was 1.53 times higher than that 
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Table 3. Factors associated with the prevalence of PFD among the women.

Factors PFD Unadjusted OR 
(95% CI)

p value Adjusted OR 
(95% CI)

Present; No. (%) Absent; No. (%)

Age group (in years) <.0001 NS
 18–29 120 (42.0) 166 (58.0) 1.0 (reference)  
 30–39 159 (65.7) 83 (34.3) 2.65 (1.86–3.78)  
 40–49 145 (74.0) 51 (26.0) 3.93 (2.65–5.84)  
 50–59 57 (74.0) 20 (26.0) 3.94 (2.25–6.91)  
 ⩾60 12 (66.7) 6 (33.3) 2.77 (1.01–7.58)  
Marital status <.0001  
 Single 27 (10.9) 221 (89.1) 1.0 (reference) 1.0 (reference)
 Married 133 (25.8) 383 (74.2) 6.40 (4.59–8.94) 6.39 (4.52–9.04)
 Divorced or widowed 12 (20.0) 48 (80.0) 2.66 (1.50–4.73) 2.39 (1.31–4.47)
Occupation <.0001 NS
 Student 48 (41.4) 68 (58.6) 1.0 (reference)  
 Non-worker 140 (67.3) 68 (32.7) 2.92 (1.82–4.66)  
 Worker 308 (61.6) 192 (38.4) 2.27 (1.51–3.43)  
Smoking status .020 NS
 Smoker 65 (71.4) 26 (28.6) 1.75 (1.09–2.82)  
 Non-smoker 431 (58.8) 302 (41.2) 1.0 (reference)  
Health issues  
 Present 280 (69.1) 125 (30.9) 2.10 (1.58–2.80) <.0001 NS
 Absent 216 (51.6) 203 (48.4) 1.0 (reference)  
Body mass index <.0001 NS
 Underweight 6 (35.3) 11 (64.7) 0.49 (0.18–1.37)  
 Normal 173 (52.4) 157 (47.6) 1.0 (reference)  
 Overweight 176 (66.2) 90 (33.8) 1.77 (1.27–2.48)  
 Obese 138 (66.7) 69 (33.3) 1.81 (1.26–2.60)  
Medication history  
 Present 232 (71.6) 92 (28.4) 2.25 (1.67–3.04) <.0001 1.75 (1.26–2.43)
 Absent 264 (52.8) 236 (47.2) 1.0 (reference) 1.0 (reference)
No. of vaginal deliveries <.0001 NS
 0 182 (45.5) 218 (54.5) 1.0 (reference)  
 1 54 (68.4) 25 (31.6) 2.59 (1.55–4.32)  
 2 68 (75.6) 22 (24.4) 3.70 (2.20–6.22)  
 3 53 (73.6) 19 (26.4) 3.34 (1.91–5.85)  
 4 49 (73.10) 18 (26.9) 3.26 (1.83–5.79)  
 >4 90 (77.6) 26 (22.4) 4.15 (2.57–6.69)  
No. of cesarean sections .001 NS
 0 349 (56.3) 271 (43.7) 1.0 (reference)  
 1 73 (69.5) 32 (30.5) 1.77 (1.13–2.76)  
 2 28 (68.3) 13 (31.7) 1.67 (0.85–3.29)  
 >2 46 (79.3) 12 (20.7) 2.98 (1.55–5.73)  
Age at first pregnancy (in years) <.0001 NS
 Never pregnant 115 (38.7) 182 (61.3) 1.0 (reference)  
 ⩽19 50 (71.4) 20 (28.6) 3.96 (2.24–6.99)  
 20–29 275 (72.2) 106 (27.8) 4.11 (2.97–5.67)  
 ⩾30 56 (73.7) 20 (26.3) 4.43 (2.53–7.77)  
No. of episiotomies <.0001 NS
 0 242 (50.0) 242 (50.0) 1.0 (reference)  
 1 77 (75.5) 25 (24.5) 3.08 (1.89–5.0)  
 2 61 (71.8) 24 (28.2) 2.54 (1.53–4.21)  
 3 44 (73.3) 16 (26.7) 2.75 (1.51–5.01)  
 >3 72 (77.4) 21 (22.6) 3.43 (2.04–5.75)  
History of lifting heavy weights .004  
 Yes 306 (64.3) 170 (35.7) 1.0 (reference) 1.72 (1.25–2.37)
 No 188 (54.3) 158 (45.7) 1.51 (1.14–2.01) 1.0 (reference)

PFD: pelvic floor dysfunction; OR: odds ratio; CI: confidence interval.
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Table 4. Factors associated with the prevalence of BFPs among the women.

Factors BFPs Unadjusted OR 
(95% CI)

p value Adjusted OR 
(95% CI)

Present; 
No. (%)

Absent; 
No. (%)

Nationality <.0001 1.54 (1.03–2.29)
 Saudi 309 (47.3) 344 (52.7) 1.95 (1.44–2.80) 1.0 (reference)
 Non-Saudi 54 (31.6) 117 (68.4) 1.0 (reference)  
Age group (in years)  
 18–29 94 (32.9) 192 (67.1) 1.0 (reference) <.0001 1.0 (reference)
 30–39 94 (38.8) 348 (61.2) 1.30 (0.91–1.85) 0.91 (0.60–1.38)
 40–49 101 (51.5) 95 (48.5) 2.17 (1.50–3.15) 1.04 (0.64–1.69)
 50–59 59 (76.6) 18 (23.4) 6.70 (3.74–11.99) 2.42 (1.19–4.92)
 ⩾60 12 (66.7) 6 (33.3) 4.08 (1.49–11.22) 1.51 (0.48–4.80)
Marital status <.001 NS
 Single 76 (30.6) 172 (69.4) 1.0 (reference)  
 Married 256 (49.6) 260 (50.4) 2.28 (1.62–3.07)  
 Divorced or widowed 31 (51.7) 29 (48.3) 2.42 (1.36–4.29)  
Health issues <.0001 NS
 Present 218 (53.8) 187 (46.2) 2.20 (1.66–2.92)  
 Absent 145 (34.6) 274 (65.4) 1.0 (reference)  
Body mass index <.0001  
 Underweight 5 (29.4) 12 (70.6) 0.86 (0.29–2.49) 0.92 (0.30–2.78)
 Normal 108 (32.7) 222 (67.3) 1.0 (reference) 1.0 (reference)
 Overweight 130 (48.9) 136 (51.1) 1.96 (1.41–2.74) 1.55 (1.10–2.23)
 Obese 118 (57.0) 89 (43.0) 2.72 (1.90–3.90) 1.70 (1.13–2.55)
Medication history <.0001  
 Present 189 (58.3) 135 (41.7) 2.62 (1.97–3.50) 1.79 (1.29–2.48)
 Absent 174 (34.8) 326 (65.2) 1.0 (reference) 1.0 (reference)
No. of spontaneous vaginal deliveries <.0001  
 0 129 (32.3) 271 (67.8) 1.0 (reference) 1.0 (reference)
 1 32 (40.5) 47 (59.5) 1.43 (0.87–2.35) 1.19 (0.70–2.03)
 2 43 (47.8) 47 (52.2) 1.92 (1.21–3.06) 1.77 (1.04–2.99)
 3 38 (52.8) 34 (47.2) 2.34 (1.41–3.90) 1.86 (1.05–3.28)
 4 44 (65.7) 23 (34.3) 4.02 (2.33–6.94) 2.66 (1.43–4.97)
 >4 77 (66.4) 39 (33.6) 4.15 (2.67–6.43) 2.14 (1.22–3.76)
Age at first pregnancy (in years) <.0001 NS
 Never pregnant 98 (33.0) 299 (67.0) 1.0 (reference)  
 ⩽19 42 (60.0) 28 (40.0) 3.05 (1.78–5.20)  
 20–29 193 (50.7) 188 (49.3) 2.08 (1.52–2.85)  
 ⩾30 30 (39.5) 46 (60.5) 1.32 (0.79–2.22)  
No. of episiotomies  
 0 183 (37.8) 301 (62.6) 1.0 (reference) <.0001 NS
 1 42 (41.2) 60 (58.8) 1.15 (0.74–1.78)  
 2 44 (51.8) 41 (48.2) 1.76 (1.11–2.81)  
 3 29 (48.3) 31 (51.7) 1.54 (0.89–2.64)  
 >3 65 (69.9) 28 (30.1) 3.82 (2.36–6.17)  
History of lifting heavy weights  
 Yes 238 (50.0) 238 (50.0) 1.81 (1.36–2.41) <.0001 1.73 (1.26–2.37)
 No 123 (35.5) 223 (64.5) 1.0 (reference) 1.0 (reference)

BFPs: bladder function problems; OR: odds ratio; CI: confidence interval.

among their non-Saudi counterparts. In addition, the 
odds ratio of having bowel dysfunction was 2.05 and 
1.88 times higher in the women with health issues and a 
history of medication with laxatives and nonsteroidal 

anti-inflammatory drugs than in their healthy counter-
parts, respectively. Moreover, the odds ratio of having 
bowel dysfunction was significantly higher in the women 
with higher numbers of SVDs (2.04, 2.50, and 3.75 times 
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Table 5. Factors associated with the prevalence of bowel dysfunction among the women.

Factors Bowel dysfunction Unadjusted OR 
(95% CI)

p value Adjusted OR 
(95% CI)

Present; 
No. (%)

Absent; 
No. (%)

Nationality  
 Saudi 463 (70.9) 190 (29.1) 1.95 (1.40–2.75) <.0001 1.53 (1.04–2.24)
 Non-Saudi 95 (55.6) 76 (44.4) 1.0 (reference) 1.0 (reference)
Age group (in years)  
 18–29 167 (58.4) 119 (41.6) 1.0 (reference)  
 30–39 162 (66.9) 80 (33.1) 1.44 (1.01–2.06) <.0001 NS
 40–49 148 (75.5) 48 (24.5) 2.19 (1.47–3.28)  
 50–59 62 (80.5) 15 (19.5) 2.94 (1.60–5.43)  
 ⩾60 14 (77.8) 4 (22.2) 2.49 (0.80–7.77)  
Marital status  
 Single 137 (55.2) 111 (44.8) 1.0 (reference) <.0001 NS
 Married 377 (73.1) 139 (26.9) 2.20 (1.60–3.02)  
 Divorced or widowed 44 (73.3) 16 (26.7) 2.23 (1.19–4.16)  
Health issues  
 Present 321 (79.3) 84 (20.7) 2.93 (2.16–3.99) <.0001 2.05 (1.45–2.91)
 Absent 237 (56.6) 182 (43.4) 1.0 (reference) 1.0 (reference)
Body mass index  
 Underweight 9 (52.9) 8 (47.1) 0.66 (0.25–1.75) .030 NS
 Normal 208 (63.0) 122 (37.0) 1.0 (reference)  
 Overweight 187 (70.3) 79 (29.7) 1.39 (0.98–1.96)  
 Obese 152 (73.4) 55 (26.6) 1.62 (1.11–2.37)  
Medication history  
 Present 262 (80.9) 62 (19.1) 2.91 (2.09–4.05) <.0001 1.88 (1.30–2.72)
 Absent 296 (59.2) 204 (40.8) 1.0 (reference) 1.0 (reference)
No. of spontaneous vaginal deliveries  
 0 233 (58.3) 167 (41.8) 1.0 (reference) <.0001 1.0 (reference)
 1 54 (68.4) 25 (31.6) 1.55 (0.93–2.60) 1.37 (0.79–2.37)
 2 65 (72.7) 25 (27.8) 1.86 (1.13–3.08) 2.04 (1.18–3.51)
 3 57 (79.2) 15 (20.8) 2.72 (1.49–4.97) 2.50 (1.33–4.72)
 4 58 (86.9) 9 (13.4) 4.62 (2.23–9.58) 3.75 (1.76–8.00)
 >4 91 (78.4) 25 (21.6) 2.61 (1.61–4.24) 1.61 (0.95–2.72)
Age at first pregnancy (in years)  
 Never pregnant 173 (58.2) 124 (41.8) 1.0 (reference) <.0001 NS
 ⩽19 51 (72.9) 19 (27.1) 1.92 (1.08–3.42)  
 20–29 284 (74.5) 97 (25.5) 2.01 (1.51–2.91)  
 ⩾30 50 (65.8) 26 (34.2) 1.38 (0.81–2.33)  
No. of episiotomies  
 0 296 (61.2) 188 (38.8) 1.0 (reference) NS
 1 74 (72.5) 28 (27.5) 1.68 (1.05–2.69)  
 2 59 (69.4) 26 (30.6) 1.44 (0.88–2.37)  
 3 49 (81.7) 11 (16.3) 2.83 (1.43–5.58)  
 >3 80 (86.0) 13 (14.0) 3.91 (2.11–7.22)  
History of lifting heavy weights <.0001  
 Yes 358 (75.2) 118 (24.8) 2.27 (1.68–3.05) 2.05 (1.48–2.82)
 No 198 (57.2) 148 (42.8) 1.0 (reference) 1.0 (reference)

OR: odds ratio; CI: confidence interval.

higher in the women with two, three, and four SVDs, 
respectively) than in those with no experience in SVD. 
Furthermore, the odds ratio of having bowel dysfunction 
was 2.05 times higher in the women with a history of 

lifting heavy weights than in those without (Table 5). 
Approximately 51.5% of the women cannot control their 
flatus, and 54.2% had an overwhelming feeling to empty 
their bowel.
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Prevalence of prolapse symptoms and their 
associated factors

The bivariate and multivariate analyses revealed signifi-
cant associations of the presence of health issues, number 
of SVDs, and history of lifting heavy weights with the 
prevalence of prolapse symptoms. The odds ratio of hav-
ing these symptoms in the women with health issues was 
1.65 times significantly higher than that in the healthy 
women. Furthermore, the odds ratio was 2.05, 2.91, 3.10, 
2.99, and 3.93 times higher in the women with one, two, 
three, four, and higher numbers of SVDs than in those 
without any experience in SVD, respectively. The odds 
ratio was 1.66 times higher in the women with a history of 
lifting heavy weights than in those without (Table 6).

Prevalence of sexual dysfunction and its 
associated factors

The bivariate analysis revealed a significant association of 
nationality, age group, and marital status with the preva-
lence of sexual dysfunction. Age group and marital status 
were the independent factors associated with sexual dys-
function. The odds ratios of having sexual dysfunction 
were significant in the 30- to 39- and 40- to 49-year age 
groups. Meanwhile, the odds ratios were 1.98 and 1.77 
times higher in the women aged 30 to 39 and 40 to 49 years 
than in those aged 18 to 29 years, respectively (Table 7).

Discussion

PFD is not only a major health problem but also a factor 
significantly affecting the QoL of a woman during her 
entire life.25 This study is the first comprehensive popula-
tion survey-based cross-sectional study to estimate the 
prevalence of PFD among women in the KSA. Herein, we 
also investigated the risk factors associated with the occur-
rence of PFD in the study population. We found that the 
prevalence of PFD among the participants was 60.2%. In 
contrast, the prevalence of the four components of PFD, 
namely, bladder function, bowel function, prolapse symp-
toms, and sexual function, ranged between 20.9% and 
67.7%. Bowel dysfunction was found to have a high prev-
alence, while prolapse symptoms were found to have a low 
prevalence in the studied population.

BFPs were prevalent in 44.1% of the participants. Our 
results are consistent with those of a US-based study that 
reported a prevalence of BFPs of 45%.21 The published 
estimates of the prevalence of BFPs in the KSA range 
widely from 29% to 44.25%.25–27 In contrast, the reported 
prevalence in the Middle East is 30% to 54.8%.28–30

The prevalence in our study was higher than that 
reported in Qatar,31 the UAE,32 and Oman.33 Nonetheless, 
it was lower than the prevalence reported in a British 
study.34 The lowest prevalence of BFPs has been reported 

in Singapore.4 The differences in the prevalence between 
studies can be attributed to the variation in the study design 
and population.33 In addition, the variety and presence of 
several risk factors among the participants also contribute 
to this difference.

Bowel dysfunction was prevalent in 67.7% of our 
female participants. We used a broader definition of anal 
incontinence, which includes the leakage of gas as well 
as solid and liquid stool.35 Our analysis showed the high-
est prevalence when compared with the results of studies 
conducted in the UAE,36 Qatar,37 Lebanon,5 Japan,38 
Korea,39 Malaysia,40 and Norway.41 No previous studies 
have reported the prevalence of female anal incontinence 
in the KSA. The variations in our results can be associ-
ated with the differences in the study samples, definitions 
of bowel dysfunction, periods over which the prevalence 
was assessed (4 weeks versus 1 year),5,36–46 and question-
naires used. Furthermore, constipation is one of the risk 
factors significantly associated with anal incontinence. 
According to a study among Norwegian women, the 
prevalence of FI increased in those with chronic consti-
pation than in those without.41 Moreover, the prevalence 
of irritable bowel syndrome in the KSA was relatively 
higher than the results of studies conducted in several 
other countries.45,46 Furthermore, women experiencing 
three or more births had a higher prevalence of bowel 
dysfunction than their counterparts.47 Childbirth leads to 
weakness or injury of pelvic floor muscles. As the num-
ber of vaginal deliveries increases, the chance of this 
damage will increase too.

POP is a common condition, with a worldwide preva-
lence of 30% to 50% in women aged over 50 years.48 The 
prevalence of symptomatic POP was 20.9%, which is sim-
ilar to the results of 30 studies conducted across 15 devel-
oping countries. Furthermore, the mean prevalence of POP 
was reported to be 19.7%.49 The prevalence of POP was 
higher in our study population than in Swedish (7.3%–
9.1%),50 Australian (8%),51 and Pakistani (10.3%) 
women.52 Nonetheless, it was lower than that reported in 
studies conducted in the UAE (29.6%),53 India (41%),54 
and Tanzania (64.6%).55

The variation in the above-mentioned prevalence 
ranges from 7.3% to 64.6%. This can be associated with 
the differences in the definitions of POP, methods of diag-
nosis, and methods of classification and inclusion of dif-
ferent age groups. Moreover, the studies were conducted 
in rural and urban areas comprising different cultures. 
Furthermore, the condition was diagnosed via an inter-
view, a questionnaire survey, or a clinical examination.

Female sexual dysfunction (FSD) has a major impact 
on the QoL and interpersonal relationships of patients. It is 
physically disconcerting, emotionally distressing, and 
socially disruptive for several women.56 In our study, we 
noted FSD in 55.4% of the participants (18–60 years). This 
prevalence was higher than 43% in the United States as 
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Table 6. Factors associated with the prevalence of prolapse symptoms among the women.

Factors Prolapse syndrome Unadjusted OR 
(95% CI)

p value Adjusted OR 
(95% CI)

Present; 
No. (%)

Absent; 
No. (%)

Nationality .024 NS
 Saudi 147 (22.5) 506 (77.5) 1.70 (1.07–2.69)  
 Non-Saudi 25 (14.6) 146 (85.4) 1.0 (reference)  
Age group (in years) .001 NS
 18–29 37 (12.9) 249 (87.1) 1.0 (reference)  
 30–39 54 (22.3) 188 (77.7) 1.93 (1.22–5.06)  
 40–49 52 (26.5) 144 (73.5) 2.43 (1.52–3.88)  
 50–59 20 (26.0) 57 (74.0) 2.36 (1.28–4.37)  
 ⩾60 6 (33.3) 12 (66.7) 3.36 (1.19–9.51)  
Marital status <.0001 NS
 Single 27 (10.9) 221 (89.1) 1.0 (reference)  
 Married 133 (25.8) 383 (74.2) 2.84 (1.82–4.44)  
 Divorced or widowed 12 (20.0) 48 (80.0) 2.05 (0.97–4.32)  
Health issues <.0001 1.65 (1.14–2.39)
 Present 110 (27.2) 295 (72.8) 2.15 (1.52–3.04) 1.0 (reference)
 Absent 62 (14.8) 357 (85.2) 1.0 (reference)  
Body mass index <.0001 NS
 Underweight 1 (5.9) 16 (94.1) 0.38 (0.05–2.90)  
 Normal 47 (14.2) 283 (85.8) 1.0 (reference)  
 Overweight 63 (23.7) 203 (76.3) 1.87 (1.23–2.84)  
 Obese 60 (29.0) 147 (71.0) 2.46 (1.60–3.78)  
Medication history <.0001 NS
 Present 90 (27.8) 234 (72.2) 1.96 (1.40–2.75)  
 Absent 82 (16.4) 418 (83.6) 1.0 (reference)  
No. of spontaneous vaginal deliveries <.0001  
 0 46 (11.5) 354 (88.5) 1.0 (reference) 1.0 (reference)
 1 18 (22.8) 61 (77.2) 2.27 (1.23–4.17) 2.05 (1.09–3.84)
 2 24 (26.7) 66 (73.5) 2.80 (1.60–4.89) 2.91 (1.63–5.18)
 3 21 (29.2) 51 (70.8) 3.17 (1.75–5.74) 3.10 (1.70–5.68)
 4 19 (28.4) 48 (71.6) 3.05 (1.65–5.63) 2.99 (1.60–5.58)
 >4 44 (37.9) 72 (62.1) 4.70 (2.89–7.64) 3.93 (2.37–6.49)
Age at first pregnancy (in years) <.0001 NS
 Never pregnant 34 (11.4) 263 (88.6) 1.0 (reference)  
 ⩽19 239 (32.9) 47 (67.1) 3.78 (2.05–6.99)  
 20–29 101 (26.5) 280 (73.5) 2.79 (1.83–4.26)  
 ⩾30 14 (18.4) 62 (81.6) 1.75 (0.88–3.45)  
No. of episiotomies <.0001 NS
 0 71 (14.7) 413 (85.3) 1.0 (reference)  
 1 29 (28.4) 73 (71.6) 2.31 (1.40–3.80)  
 2 21 (24.7) 64 (75.3) 1.91 (1.10–3.32)  
 3 19 (31.7) 41 (68.3) 2.70 (1.48–4.91)  
 >3 32 (34.4) 61 (65.6) 3.05 (1.86–5.01)  
History of lifting heavy weights .003 1.66 (1.14–2.41)
 Yes 117 (24.6) 359 (75.4) 1.72 (1.21–2.46)  
 No 55 (15.9) 291 (84.1) 1.0 (reference)  

OR: odds ratio; CI: confidence interval.

reported by Laumann et al.57 Meanwhile, Cayan et al.58 
reported an overall prevalence of 46.9% in Turkish women. 
In contrast, Jaafarpour et al.59 reported a prevalence of 

46.2% in Iranian women. The prevalence of FSD in our 
study was lower than 64.7% and 67.8% obtained in 
Jordanian60 and Egyptian women, respectively.61 The 



10 Women’s Health  

reported prevalence of sexual dysfunction is higher among 
married women than divorced and widowed women. This 
could be explained by conservative and Islamic Saudi cul-
ture. It is prohibited for women to have a sexual relation-
ship out of the marriage umbrella.

The differences in the prevalence of FSD between 
countries may be a consequence of several medical and 
psychological factors, particularly in the settings of possi-
ble socioeconomic, cultural, and racial differences. In 
addition, the clinical definition used for each dysfunction, 
type of assessment methods performed (self-reported 
questionnaire, mailed questionnaire, interview by phone, 
and personal interview), relationship with the participants’ 
partners, educational qualification, and characteristics of 
the samples (general population versus those visiting sexu-
ality clinics) may have contributed to the variation.

The prevalence of PFD increases with age as the body 
becomes weaker along with the development of other 
medical problems. Researchers have identified several risk 
factors for the development of PFD.62 Age was signifi-
cantly associated with the prevalence of PFD. This was 
consistent with the results of studies that reported the pres-
ence of at least one symptomatic PFD among women aged 
more than 40 years.63,64

A higher BMI was associated with a higher prevalence 
of PFD. Obesity has been previously linked to UI, FI, and 
POP. Furthermore, weight loss and bariatric surgery report-
edly improve UI, while reducing the prevalence of FI.65 
However, weight loss may not improve the bothersome 
prolapse symptoms.65 Approximately 33.5% of Saudi 
women in the KSA are obese compared with 28.0% who 
are overweight.66 In our study, 25.2% and 32.4% of the 
participants were obese and overweight, respectively. Our 
study emphasized the significance of obesity as a modifi-
able risk factor. The association of obesity with PFD high-
lights the importance of addressing weight loss in women 

who are obese. It also elucidates the significance of screen-
ing for these disorders in women who are overweight and 
obese.

A history of medication with laxatives and nonsteroidal 
anti-inflammatory drugs and multiparity were found to be 
significantly associated with PFD symptoms. A prior study 
has reported an association between a history of medica-
tion and an increased risk of POP and UI.10 Furthermore, 
our findings regarding the association between multiparity 
and POP and UI are consistent with those published in 
prior studies.10,65 A third- or fourth-degree anal sphincter 
tear and an instrumented delivery consistently increase the 
odds of having postpartum FI.2 Moreover, a history of lift-
ing heavy weights was found to be significantly associated 
with the prevalence of PFD. Weight lifting can lead to 
overload, weakness, and overstretching of pelvic floor 
muscles, which can increase the risk of PFD. However, the 
impact of exercises on PFD had been investigated thor-
oughly in the literature.67–69 De Mattos Lourenco et al.70 
found that high-impact activities increased the prevalence 
of UI by 1.9-fold over medium-impact activities. 
Meanwhile, Bø and Nygaard71 stated that the impact of 
physical activities on the pelvic floor differs on an indi-
vidual basis. We believe that this area should be evaluated 
thoroughly to reach an appropriate recommendation to the 
society.

Our study had several strengths, including the prospec-
tive study design, use of a validated and translated ques-
tionnaire, and representative study population recruited 
from a tertiary center within a university hospital setting. 
Furthermore, this is the first study to investigate the epide-
miology of pelvic floor–related symptoms and their risk 
factors in the KSA. However, there are also some limita-
tions that need to be addressed in future studies. Herein, 
we collected information from participants residing only 
in Riyadh, most of whom were highly educated and 

Table 7. Factors associated with the prevalence of sexual dysfunction in women.

Factors Sexual function problem Unadjusted OR 
(95% CI)

p value Adjusted OR 
(95% CI)

Present; No. (%) Absent; No. (%)

Nationality .038 NS
 Saudi 239 (53.1) 211 (46.9) 1.0 (reference)  
 Non-Saudi 80 (63.5) 46 (36.5) 1.45 (0.94–2.23)  
Age group (in years) .049  
 18–29 41 (46.6) 47 (53.4) 1.0 (reference) 1.0 (reference)
 30–39 125 (61.6) 78 (38.4) 2.06 (1.15–3.68) 1.98 (1.18–3.32)
 40–49 105 (56.1) 82 (43.9) 1.75 (0.98–3.14) 1.77 (1.04–2.99)
 50–59 41 (53.9) 35 (46.1) 1.52 (0.78–2.99) 1.62 (0.86–3.07)
 ⩾60 6 (33.3) 12 (66.7) 0.48 (0.14–1.69) 1.12 (0.35–3.61)
Marital status <.0001  
 Married 310 (60.1) 206 (39.9) 6.94 (3.30–14.57) 8.59 (4.09–18.05)
 Divorced or widowed 9 (15.0) 51 (85.0) 1.0 (reference) 1.0 (reference)

OR: odds ratio; CI: confidence interval.
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employed. Since an online survey was utilized, women 
who are illiterate and who do not have an access to the 
Internet were excluded. This made generalization of our 
results difficult. Risk factors, such as detailed physical 
exercises and muscular and neurological illnesses, were 
not assessed in this study. Moreover, there is a potential of 
recall bias by responders to some risk factors such as num-
ber of episiotomies or detailed history of lifting heavy 
weight. Large high-quality research that would cover 
urban and rural areas in the KSA is needed. In addition, the 
effect of variable risk factors on PFD needs to be thor-
oughly investigated. The study highlighted the high preva-
lence of obesity among a population in the KSA and its 
association with PFD symptoms as well as other diseases. 
This finding will help in implementing prophylactic strate-
gies to decrease the prevalence of PFD.

Conclusion

Our study noted a high prevalence of PFD in Riyadh, the 
capital of the KSA. No previous study has assessed all 
aspects of PFD. Further studies comprising a larger cohort 
of women should be conducted in other parts of the KSA 
to obtain more information on this condition and its pre-
ventable risk factors.

Acknowledgements

We would like to thank Etedal Algenaimi, Fatemah Alhedaithy, 
Kholoud Alotaibi, Raghad Aldhuwayhi, Areej Alghamdi, Maha 
Abowadaan, Rawan Alqahtani, and Hadeel Bin Zaid for their 
help during data collection.

Author contribution(s)

Haifaa Malaekah: Conceptualization; Data curation; 
Methodology; Supervision; Validation; Writing – original draft; 
Writing – review & editing.
Haifaa Saud Al Medbel: Data curation; Methodology; Writing – 
original draft; Writing – review & editing.
Sameerah Al Mowallad : Data curation; Methodology; Writing 
– original draft; Writing – review & editing.
Zahra Al Asiri: Data curation; Formal analysis; Writing – origi-
nal draft; Writing – review & editing.
Alhanouf Albadrani: Methodology; Writing – original draft; 
Writing – review & editing.
Hussam Abdullah: Methodology; Writing – original draft; 
Writing – review & editing.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with 
respect to the research, authorship, and/or publication of this 
article.

Funding

The author(s) received no financial support for the research, 
authorship, and/or publication of this article.

ORCID iD

Haifaa Saud Al Medbel  https://orcid.org/0000-0002-9705 
-4501

Supplemental material

Supplemental material for this article is available online.

References

 1. Bump RC and Norton PA. Epidemiology and natural history 
of pelvic floor dysfunction. Obstet Gynecol Clin North Am 
1998; 25(4): 723–746.

 2. Wu JM, Vaughan CP, Goode PS, et al. Prevalence and 
trends of symptomatic pelvic floor disorders in U.S. women. 
Obstet Gynecol 2014; 123(1): 141–148.

 3. Lawrence JM, Lukacz ES, Nager CW, et al. Prevalence 
and co-occurrence of pelvic floor disorders in community-
dwelling women. Obstet Gynecol 2008; 111(3): 678–685.

 4. Kılıç M. Incidence and risk factors of urinary incontinence 
in women visiting Family Health Centers. SpringerPlus 
2016; 5(1): 1331.

 5. Ghandour L, Minassian V, Al-Badr A, et al. Prevalence and 
degree of bother of pelvic floor disorder symptoms among 
women from primary care and specialty clinics in Lebanon: 
an exploratory study. Int Urogynecol J 2017; 28(1): 105–
118.

 6. Bowling CB, Munoz O, Gerten KA, et al. Characterization 
of pelvic floor symptoms in community-dwelling women of 
northeastern Liberia. Int J Gynaecol Obstet 2010; 109(3): 
251–253.

 7. Megabiaw B, Adefris M, Rortveit G, et al. Pelvic floor dis-
orders among women in Dabat district, northwest Ethiopia: 
a pilot study. Int Urogynecol J 2013; 24(7): 1135–1143.

 8. Gyhagen M, Åkervall S and Milsom I. Clustering of pelvic 
floor disorders 20 years after one vaginal or one cesarean 
birth. Int Urogynecol J 2015; 26: 1115–1121.

 9. Mannella P, Palla G, Bellini M, et al. The female pelvic 
floor through midlife and aging. Maturitas 2013; 76(3): 
230–234.

 10. Memon HU and Handa VL. Vaginal childbirth and pelvic 
floor disorders. Womens Health 2013; 9: 265–277.

 11. Hallock JL and Handa VL. The epidemiology of pelvic 
floor disorders and childbirth: an update. Obstet Gynecol 
Clin North Am 2016; 43(1): 1–13.

 12. Asresie A, Admassu E and Setegn T. Determinants of pelvic 
organ prolapse among gynecologic patients in Bahir Dar, 
North West Ethiopia: a case-control study. Int J Womens 
Health 2016; 8: 713–719.

 13. Dieter AA, Wilkins MF and Wu JM. Epidemiological trends 
and future care needs for pelvic floor disorders. Curr Opin 
Obstet Gynecol 2015; 27(5): 380–384.

 14. Bharucha AE, Zinsmeister AR, Schleck CD, et al. Bowel 
disturbances are the most important risk factors for late onset 
fecal incontinence: a population-based case-control study in 
women. Gastroenterology 2010; 139(5): 1559–1566.

 15. Almousa S and Bandin van Loon A. The prevalence of 
urinary incontinence in nulliparous adolescent and middle-
aged women and the associated risk factors: a systematic 
review. Maturitas 2018; 107: 78–83.

https://orcid.org/0000-0002-9705-4501
https://orcid.org/0000-0002-9705-4501


12 Women’s Health  

 16. Batmani S, Jalali R, Mohammadi M, et al. Prevalence and 
factors related to urinary incontinence in older adults women 
worldwide: a comprehensive systematic review and meta-
analysis of observational studies. BMC Geriatr 2021; 21: 212.

 17. Vergeldt TF, Weemhoff M, IntHout J, et al. Risk factors 
for pelvic organ prolapse and its recurrence: a systematic 
review. Int Urogynecol J 2015; 26: 1559–1573.

 18. Wu JM, Hundley AF, Fulton RG, et al. Forecasting the 
prevalence of pelvic floor disorders in U.S. women: 2010 to 
2050. Obstet Gynecol 2009; 114(6): 1278–1283.

 19. World Population Review. Saudi Arabia population 2021, 
https://worldpopulationreview.com/countries/saudi-arabia-
population (2021, accessed 23 September 2021).

 20. Trading Economics. Saudi Arabia—population, female 
(% of total), https://tradingeconomics.com/saudi-arabia/
population-female-percent-of-total-wb-data.html (2021, 
accessed 23 September 2021).

 21. Altaweel W and Alharbi M. Urinary incontinence: preva-
lence, risk factors, and impact on health related quality 
of life in Saudi women. Neurourol Urodyn 2012; 31(5): 
642–645.

 22. Von Elm E, Altman DG, Egger M, et al. The Strengthening 
the Reporting of Observational Studies in Epidemiology 
(STROBE) statement: guidelines for reporting observa-
tional studies. Int J Surg 2014; 12: 1495–1499.

 23. Malaekah H, Al Medbel HS, Al Mowallad S, et al. Arabic 
translation, cultural adaptation, and validation of Australian 
Pelvic Floor Questionnaire in a Saudi population. BMC 
Womens Health 2021; 21: 6.

 24. Bodner-Adler B, Kimberger O, Laml T, et al. Prevalence 
and risk factors for pelvic floor disorders during early and 
late pregnancy in a cohort of Austrian women. Arch Gynecol 
Obstet 2019; 300(5): 1325–1330.

 25. Al-Badr A, Brasha H, Al-Raddadi R, et al. Prevalence of 
urinary incontinence among Saudi women. Int J Gynaecol 
Obstet 2012; 117: 160–163.

 26. Ahmed YDA, Mohammed SM, Mohammed IRI, et al. 
Urinary incontinence in healthy Saudi women. Egypt J 
Hosp Med 2017; 69: 2890–2896.

 27. Herschorn S, Gajewski J, Schulz J, et al. A population-based 
study of urinary symptoms and incontinence: the Canadian 
Urinary Bladder Survey. BJU Int 2008; 101(1): 52–58.

 28. El-Azab AS, Mohamed EM and Sabra HI. The prevalence 
and risk factors of urinary incontinence and its influence 
on the quality of life among Egyptian women. Neurourol 
Urodyn 2007; 26(6): 783–788.

 29. Barghouti FF, Yasein NA, Jaber RM, et al. Prevalence 
and risk factors of urinary incontinence among Jordanian 
women: impact on their life. Health Care Women Int 2013; 
34(11): 1015–1023.

 30. Shakhatreh FM. Epidemiology of urinary incontinence in 
Jordanian women. Saudi Med J 2005; 26(5): 830–835.

 31. Saleh N, Bener A, Khenyab N, et al. Prevalence, awareness 
and determinants of health care-seeking behaviour for uri-
nary incontinence in Qatari women: a neglected problem? 
Maturitas 2005; 50: 58–65.

 32. Rizk DE, Shaheen H, Thomas L, et al. The prevalence 
and determinants of health care-seeking behavior for uri-
nary incontinence in United Arab Emirates women. Int 
Urogynecol J Pelvic Floor Dysfunct 1999; 10(3): 160–165.

 33. Al Kiyumi MH, Al Belushi ZI, Jaju S, et al. Urinary incon-
tinence among Omani women: prevalence, risk factors and 
impact on quality of life. Sultan Qaboos Univ Med J 2020; 
20(1): e45–e53.

 34. Swithinbank LV, Donovan JL, du Heaume JC, et al. Urinary 
symptoms and incontinence in women: relationships 
between occurrence, age, and perceived impact. Br J Gen 
Pract 1999; 49: 897–900.

 35. Sung VW and Hampton BS. Epidemiology of pelvic floor dys-
function. Obstet Gynecol Clin North Am 2009; 36: 421–443.

 36. Rizk DE, Hassan MY, Shaheen H, et al. The prevalence 
and determinants of health care-seeking behavior for fecal 
incontinence in multiparous United Arab Emirates females. 
Dis Colon Rectum 2001; 44(12): 1850–1856.

 37. Bener A, Saleh N and Burgut FT. Prevalence and determi-
nants of fecal incontinence in premenopausal women in an 
Arabian community. Climacteric 2008; 11(5): 429–435.

 38. Nakanishi N, Tatara K, Naramura H, et al. Urinary and fecal 
incontinence in a community-residing older population in 
Japan. J Am Geriatr Soc 1997; 45(2): 215–219.

 39. Kang HW, Jung HK, Kwon KJ, et al. Prevalence and pre-
dictive factors of fecal incontinence. J Neurogastroenterol 
Motil 2012; 18(1): 86–93.

 40. Roslani AC, Ramakrishnan R, Azmi S, et al. Prevalence of 
faecal incontinence and its related factors among patients 
in a Malaysian academic setting. BMC Gastroenterol 2014; 
14: 95.

 41. Rømmen K, Schei B, Rydning A, et al. Prevalence of anal 
incontinence among Norwegian women: a cross-sectional 
study. BMJ Open 2012; 2(4): e001257.

 42. Botlero R, Urquhart DM, Davis SR, et al. Prevalence and 
incidence of urinary incontinence in women: review of the 
literature and investigation of methodological issues. Int J 
Urol 2008; 15(3): 230–234.

 43. Halland M, Koloski NA, Jones M, et al. Prevalence corre-
lates and impact of fecal incontinence among older women. 
Dis Colon Rectum 2013; 56(9): 1080–1086.

 44. Bartlett LM, Nowak MJ and Ho Y. Faecal incontinence in 
rural and regional northern Queensland community-dwell-
ing adults. Rural Remote Health 2013; 13(4): 2563.

 45. AlButaysh OF, AlQuraini AA, Almukhaitah AA, et al. 
Epidemiology of irritable bowel syndrome and its asso-
ciated factors in Saudi undergraduate students. Saudi J 
Gastroenterol 2020; 26(2): 89–93.

 46. Alhusainy YA, Alhowaish NY, Alorabi HZ, et al. Symptoms 
and prevalence of constipation among adult population of 
Riyadh city: an internet based survey. Egypt J Hosp Med 
2018; 70: 1317–1322.

 47. Nygaard I, Barber MD, Burgio KL, et al. Prevalence of 
symptomatic pelvic floor disorders in US women. JAMA 
2008; 300: 1311–1316.

 48. Walker GJ and Gunasekera P. Pelvic organ prolapse and 
incontinence in developing countries: review of preva-
lence and risk factors. Int Urogynecol J 2011; 22(2):  
127–135.

 49. Bradley CS and Nygaard IE. Vaginal wall descensus and 
pelvic floor symptoms in older women. Obstet Gynecol 
2005; 106(4): 759–766.

 50. Tegerstedt G, Maehle-Schmidt M, Nyrén O, et al. Prevalence 
of symptomatic pelvic organ prolapse in a Swedish population.  

https://worldpopulationreview.com/countries/saudi-arabia-population
https://worldpopulationreview.com/countries/saudi-arabia-population
https://tradingeconomics.com/saudi-arabia/population-female-percent-of-total-wb-data.html
https://tradingeconomics.com/saudi-arabia/population-female-percent-of-total-wb-data.html


Malaekah et al. 13

Int Urogynecol J Pelvic Floor Dysfunct 2005; 16(6): 
 497–503.

 51. Zeleke BM, Bell RJ, Billah B, et al. Symptomatic pelvic 
floor disorders in community-dwelling older Australian 
women. Maturitas 2016; 85: 34–41.

 52. Jokhio AH, Rizvi RM and MacArthur C. Prevalence of pel-
vic organ prolapse in women, associated factors and impact 
on quality of life in rural Pakistan: population-based study. 
BMC Womens Health 2020; 20: 82.

 53. Elbiss HM, Osman N and Hammad FT. Prevalence, risk 
factors and severity of symptoms of pelvic organ prolapse 
among Emirati women. BMC Urol 2015; 15: 66.

 54. Kumari S, Walia I and Singh A. Self-reported uterine pro-
lapse in a resettlement colony of north India. J Midwifery 
Womens Health 2000; 45(4): 343–350.

 55. Masenga GG, Shayo BC and Rasch V. Prevalence and risk 
factors for pelvic organ prolapse in Kilimanjaro, Tanzania: 
a population based study in Tanzanian rural community. 
PLoS ONE 2018; 13(4): e0195910.

 56. Masliza W, Daud W, Yazid Bajuri M, et al. Sexual dysfunc-
tion among postmenopausal women. Clin Ter 2014; 165(2): 
83–89.

 57. Laumann EO, Paik A and Rosen RC. Sexual dysfunction in 
the United States: prevalence and predictors. JAMA 1999; 
281: 537–544.

 58. Cayan S, Akbay E, Bozlu M, et al. The prevalence of female 
sexual dysfunction and potential risk factors that may impair 
sexual function in Turkish women. Urol Int 2004; 72(1): 
52–57.

 59. Jaafarpour M, Khani A, Khajavikhan J, et al. Female sexual 
dysfunction: prevalence and risk factors. J Clin Diagn Res 
2013; 7: 2877–2880.

 60. Maaita ME, Khreisat BM, Tasso OA, et al. Prevalence and 
associated risk factors of female sexual dysfunction among 
Jordanian women. J Family Med Prim Care 2018; 7(6): 
1488–1492.

 61. Ismail S, Abdel-Azim NE, Habib D, et al. Prevalence, risk 
factors and women’s attitude towards female sexual dys-
function in upper Egypt: hospital based study. Hum Androl 
2017; 7: 143–153.

 62. Davis K. Pelvic floor dysfunction: causes and assessment. 
Pract Nurs 2010; 21: 340–346.

 63. Rortveit G, Brown JS, Thom DH, et al. Symptomatic pelvic 
organ prolapse: prevalence and risk factors in a population-
based, racially diverse cohort. Obstet Gynecol 2007; 109(6): 
1396–1403.

 64. Danforth KN, Townsend MK, Lifford K, et al. Risk factors 
for urinary incontinence among middle-aged women. Am J 
Obstet Gynecol 2006; 194: 339–345.

 65. Bharucha AE, Fletcher JG, Melton LJ III, et al. Obstetric 
trauma, pelvic floor injury and fecal incontinence: a popu-
lation-based case-control study. Am J Gastroenterol 2012; 
107: 902–911.

 66. Daoud F, El Bcheraoui C, Tuffaha M, et al. The health 
status of Saudi women: findings from a national survey. J 
Public Health 2016; 38: 660–672.

 67. Giagio S, Salvioli S, Pillastrini P, et al. Sport and pelvic 
floor dysfunction in male and female athletes: a scoping 
review. Neurourol Urodyn 2021; 40(1): 55–64.

 68. Pisani GK, de Oliveira Sato T and Carvalho C. Pelvic floor 
dysfunctions and associated factors in female CrossFit prac-
titioners: a cross-sectional study. Int Urogynecol J 2021; 
32(11): 2975–2984.

 69. Teixeira RV, Colla C, Sbruzzi G, et al. Prevalence of urinary 
incontinence in female athletes: a systematic review with 
meta-analysis. Int Urogynecol J 2018; 29(12): 1717–1725.

 70. De Mattos Lourenco TR, Matsuoka PK, Baracat EC, et al. 
Urinary incontinence in female athletes: a systematic 
review. Int Urogynecol J 2018; 29: 1757–1763.

 71. Bø K and Nygaard IE. Is physical activity good or bad for 
the female pelvic floor? A narrative review. Sports Med 
2020; 50: 471–484.


