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Abstract

Objective: Pelvic floor dysfunction has a high prevalence among women worldwide. However, in the Kingdom of Saudi
Arabia, it is underreported. Thus, we aimed to estimate the prevalence and risk factors of pelvic floor dysfunction in
women in the Kingdom of Saudi Arabia.

Methods: We conducted a cross-sectional study on literate non-pregnant women aged =[8years who agreed to
participate in our survey. We used the validated and translated Australian pelvic floor questionnaire and conducted a
multivariate logistic regression analysis to assess the risk factors of pelvic floor dysfunction.

Results: A total of 824 participants completed the questionnaire. While 60.2% of the participants had pelvic floor
dysfunction, 67.7% reported signs of bowel dysfunction. Urinary dysfunction, prolapse, and sexual dysfunction were
present in 44.1%, 67.7%, and 55.4% of the participants, respectively. Age, high body mass index, chronic medical illness,
heavy weight lifting, and multiparity were found as the risk factors of bladder function problems. Meanwhile, chronic
medical illness, heavy weight lifting, and multiparity were found as the risk factors of bowel dysfunction and prolapse.
Age group and marital status were the independent factors associated with sexual dysfunction.

Conclusion: We noted a high rate of pelvic floor dysfunction in the Kingdom of Saudi Arabia, which calls for the need
to provide holistic approaches for the prevention and management of pelvic floor dysfunction among women.
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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.’ They are usually associated with high numbers of
pregnancies and deliveries'®!! and heavy lifting.”

It is believed that the tendency to develop PFD increases
with age. It occurs mostly after women reach the age of
55years.'>!* However, there are recent data showing that
PFD can develop in women at a different age group.
Almousa and Bandin van Loon!® reported that the preva-
lence of Ul among nulliparous adolescent and middle-
aged women ranged from 1% to 42.2%. Meanwhile,
Batmani et al.'® reported that the prevalence of Ul 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.'”3

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

In 2012, Altaweel and Alharbi®!' reported that 29% of
women in Riyadh developed Ul, 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-
ment?? 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;? in this study, it was initially translated to Arabic and
has been validated in previous studies.” 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)* X (Za.)>, where P
is the prevalence of PFD; O, 1-P; L, width of the confi-
dence interval; and Za, standard normal deviation at
a=.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%).2* 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
<40years, 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 =60years 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 I. Sociodemographic and clinical characteristics of the
participants.

Sociodemographic characteristics No. (%)
Age group (in years)
18-29 286 (34.7)
30-39 242 (29.4)
4049 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)
13332666 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)
| 79 (9.6)
2 90 (10.9)
3 72 (8.7)
4 67 (8.1)
>4 116 (14.2)

(Continued)
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Table I. (Continued)

Clinical characteristics No. (%)
No. of cesarean sections
0 620 (75.2)
I 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)
=<I9 70 (8.5)
20-29 381 (46.2)
30-39 73 (8.9)
=40 3(0.4)
No. of episiotomies
0 484 (58.7)
I 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 2. Prevalence of PFD and its components among the
women in Riyadh using the Australian pelvic floor questionnaire
(n=824).

Components of the No. (%) 95% confidence
questionnaire 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 (554) 51.2-595

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 Ul, and/or mixed
Ul 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 >60years 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 p value Adjusted OR
(95% Cl) (95% Cl)
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)
4049 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)
| 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)
| 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)
<I9 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) 443 (2.53-7.77)
No. of episiotomies <.0001 NS
0 242 (50.0) 242 (50.0) 1.0 (reference)
| 77 (75.5) 25 (24.5) 3.08 (1.89-5.0)
2 61 (71.8) 24 (28.2) 2.54 (1.534.21)
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) .51 (1.14-2.01) 1.0 (reference)

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

Factors BFPs Unadjusted OR p value Adjusted OR
(95% Cl) (95% Cl)
Present; Absent;
No. (%) 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)
4049 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)
| 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
I 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; Cl: 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 p value Adjusted OR
(95% Cl) (95% Cl)
Present; Absent;
No. (%) 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
4049 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) 291 (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)
| 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) 261 (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
<I9 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
| 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) I (16.3) 2.83 (1.43-5.58)
>3 80 (86.0) 13 (14.0) 391 (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; Cl: confidence interval.

higher in the women with two, three, and four SVDs, lifting heavy weights than in those without (Table 5).
respectively) than in those with no experience in SVD. Approximately 51.5% of the women cannot control their
Furthermore, the odds ratio of having bowel dysfunction flatus, and 54.2% had an overwhelming feeling to empty

was 2.05 times higher in the women with a history of  their bowel.



Women’s Health

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.?> 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%.2' The published
estimates of the prevalence of BFPs in the KSA range
widely from 29% to 44.25%.25%" In contrast, the reported
prevalence in the Middle East is 30% to 54.8%.2873¢

The prevalence in our study was higher than that
reported in Qatar,’! the UAE,??> and Oman.*’ Nonetheless,
it was lower than the prevalence reported in a British
study.** The lowest prevalence of BFPs has been reported

in Singapore.* The differences in the prevalence between
studies can be attributed to the variation in the study design
and population.’ 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.>® Our analysis showed the high-
est prevalence when compared with the results of studies
conducted in the UAE,*® Qatar,’’ Lebanon,’ Japan,*
Korea,?* Malaysia,*® and Norway.*! 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),>*% 4 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.*! Moreover, the prevalence
of irritable bowel syndrome in the KSA was relatively
higher than the results of studies conducted in several
other countries.*** Furthermore, women experiencing
three or more births had a higher prevalence of bowel
dysfunction than their counterparts.’” 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.*® 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%.% The prevalence of POP was
higher in our study population than in Swedish (7.3%—
9.1%),° Australian (8%),”! and Pakistani (10.3%)
women.>? Nonetheless, it was lower than that reported in
studies conducted in the UAE (29.6%),>* India (41%),*
and Tanzania (64.6%).%

The wvariation 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.*® In our study, we
noted FSD in 55.4% of the participants (18—60years). 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 p value Adjusted OR

(95% Cl) (95% Cl)
Present; Absent;
No. (%) 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)
4049 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 (0.974.32)

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 I (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)
| 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) 291 (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)
<I9 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)
| 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 (1.484.91)
>3 32 (344) 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; Cl: confidence interval.

reported by Laumann et al.’” Meanwhile, Cayan et al.>
reported an overall prevalence of 46.9% in Turkish women.
In contrast, Jaafarpour et al.*® 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
Jordanian® and Egyptian women, respectively.’! The
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Table 7. Factors associated with the prevalence of sexual dysfunction in women.

Factors Sexual function problem Unadjusted OR p value Adjusted OR
(95% Cl) (95% Cl)
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)
4049 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; Cl: confidence interval.

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.®* 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.®%4

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 Ul, while reducing the prevalence of FI.%
However, weight loss may not improve the bothersome
prolapse symptoms.%> Approximately 33.5% of Saudi
women in the KSA are obese compared with 28.0% who
are overweight.% 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.!° Furthermore,
our findings regarding the association between multiparity
and POP and UI are consistent with those published in
prior studies.!®®> 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.”* De Mattos Lourenco et al.”
found that high-impact activities increased the prevalence
of Ul by 1.9-fold over medium-impact activities.
Meanwhile, Bo and Nygaard’! 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
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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.
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