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Purpose: In this study, we aimed to estimate the prevalence of depression symptoms in women
with pelvic floor dysfunction (PFD) and to assess their quality of life (QOL).

Patients and methods: A case-control study assessing depression and its severity in women
with PFD (urinary incontinence, pelvic organ prolapse, and fecal incontinence) was conducted.
Patients attending the Urogynecology Department of the Women’s Specialized Hospital,
King Fahad Medical City, were requested to complete the self-reported Pelvic Floor Distress
Inventory, Pelvic Floor Impact Questionnaire, and Beck Inventory Scale for Depression. Women
presenting with no PFD symptoms were recruited from other clinics as controls.

Results: Data of 100 women diagnosed with PFD (mean age, 45.18+10.50 years) and
100 control participants (mean age, 45.14+13.03 years; P=0.644) were collected. Patients with
PFD showed significantly higher (7.3%) body mass index (BMI) (32.59+6.22 kg/m?) than
controls (30.374£8.08 kg/m?) (OR, 1.044, 95% CI: 1.001-1.091; P=0.043). Patients with PFD
exhibited a threefold higher prevalence of depression symptoms than controls (43% vs 14%,
respectively; P<0.001). QOL scores in patients with PFD were significantly higher in patients
with depression (P-values, 0.024 to <0.001).

Conclusion: There is a significant association between depression and PFD, and QOL scores
in patients with PFD were significantly higher in patients with depression.

Keywords: urinary incontinence, pelvic organ prolapse, fecal incontinence, Saudi Arabia

Introduction
Female pelvic floor dysfunction (PFD) constitutes urinary incontinence (UI), pelvic
organ prolapse (POP), and fecal incontinence (FI).! Ul is characterized by the presence
of involuntary leakage of urine.? Some population-based epidemiological studies
conducted in Western countries have established a correlation between PFD and
multiple factors, including age, parity, obesity, and chronic cough. In a review of
35 studies,’ the median prevalence of Ul in women was 27.6% (range, 4.8%—58.4%),
with stress urinary incontinence (SUI) accounting for majority of the cases (50%),
followed by mixed urinary incontinence (MUI, 32%) and urge urinary incontinence
(UUI, 14%).*4 Reportedly, the mean prevalence of Ul in 16 developing countries was
28.7% (range, 5.2%—70.8%), which is similar to that reported in the Western countries.’
In addition, prevalence of Ul in developing regions is associated with poor nutrition
and hard physical labor.’

FI is characterized by the accidental loss of liquid or solid stool. A meta-analysis of
30 studies has suggested that the FI prevalence — based on the methodology — ranged
from 1.4% to 19.5%, with an average of 5.9%.° A study investigating FI in low- and
middle-low-income countries has reported 17% higher prevalence of this condition
(range, 5.3%—41%).° Moreover, several studies have reported the impact of this
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embarrassing and potentially socially isolating condition on
the quality of life (QOL).” Nevertheless, efforts to determine
the community-based prevalence of FI have been challeng-
ing since many patients with FI are reluctant to report their
symptoms;® this limitation has led many investigators to
assess specific populations, such as postpartum women, or
to focus on groups exhibiting potential risk factors, such as
delivery type or UL#®®

POP is a substantial descent of the uterus and vagina,
which may protrude partly or entirely beyond the vulva.'
It leads to distressing symptoms, such as pelvic fullness,
back pain, incontinence, vaginal discharge, and bleeding.!!
Majority of women with bulging of uterus 1 cm beyond
the hymen report discomfort.!” The global prevalence of
POP has been reported to be between 2% and 20% among
women =45 years of age.'* However, estimates in develop-
ing countries vary extensively, ranging from 3.4% in South
India to as high as 56% in Egypt.'*!* Multiparity, chronic
health problems increasing abdominal pressure, hard physical
labor, difficult first delivery, first delivery at a young age,
gynecological complications, and miscarriage are predispos-
ing factors for POP.!313.16

Despite the high prevalence of PFD, very little is known
regarding the effects of this condition on the development
of depression in affected women. Studies investigating
depression in women with UI have reported high preva-
lence of depression and panic disorder in this population.
Furthermore, these mental health complications markedly
affect the reporting of symptoms by patients as well as their
QOL and functional status.'”'® One of the first case-control
studies investigating depression symptoms in women with
POP has demonstrated that patients with prolapse displayed
a markedly higher incidence of depression, with symptoms
ranging from moderate to severe.'” Importantly, another study
has reported evident alleviation in depression symptoms after
6 months of corrective surgery.'” Considering the paucity of
data regarding the association between PFD and depression,
the primary objective of this study was to ascertain a link
between these two clinical entities. In addition, we aimed
to identify correlations between depression and severity of
PFD symptoms and their impact on QOL. To the best of
our knowledge, this is the first study assessing depression
in patients with PFD in Saudi Arabia.

Patients and methods

Study design and sample size
This case-control study was conducted at the Urogynecology
Department of Women’s Specialized Hospital, King Fahad

Medical City—a tertiary care hospital in Riyadh, Saudi Arabia.
Sample size was calculated assuming 30%—45% preva-
lence of PFD and at least twofold increase in incidence
of depression in women with PFD, yielding the predicted
statistical power of at least 87% and statistical signifi-
cance of 0.05. Meeting these requirements necessitated the
recruitment of 200 candidates — 100 patients with PFD and
100 control participants.

Eligibility criteria

Women =18 years of age who were diagnosed with PFD
and were symptomatic were included. Women receiving
treatment or had undergone surgery for PFD, those with a
previous diagnosis of psychiatric illness, and those unable
to read or complete the questionnaire owing to cognitive
impairments were excluded.

Participants

Patients

From October 2015 to March 2016, all new patients attending
the urogynecology clinic for PFD were approached to
participate in this study. After being explained regarding the
study objectives and methods, all patients provided written
informed consent. Furthermore, patients were provided
the option of being informed about study results and their
psychological score.

Patients underwent standard evaluation as well as general
physical and urogynecological examinations including
pelvic examination using the POP quantification system
as well as the cough stress test. Patients’ medical, surgical,
and obstetric histories were noted, and data on age; body
mass index (BMI); and symptoms of POP, SUI, overactive
bladder (OAB)-wet (OAB with UUI), MUI, or OAB-dry
(OAB without UUI) were collected. Inquiries were made by a
specialized urogynecologist assisted by residents and interns.
Of note, all assessments were based on patient symptoms.
QOL was measured using the International Consultation on
Incontinence Modular Questionnaire (ICIQ),? Pelvic Floor
Distress Inventory (PFDI), and Pelvic Floor Impact Question-
naire (PFIQ), with higher scores representing worse QOL.

Controls

Women from the waiting areas of gynecology clinics in
the same hospital were approached randomly. Women were
screened by the researcher for PFD symptoms, and those who
answered “No” to the following questions were selected:
1) Do you usually have a sensation of bulging or protrusion
from the vaginal area; 2) Do you usually have a bulge or
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something falling out that you can see or feel in the vaginal
area; 3) Have you ever felt something protruding from your
vagina; 4) Have you undergone medical or surgical repair
for a PFD; 5) Have you been diagnosed with any mental
health illness; and 6) Do you have symptoms of inability
to control your urine, feces, or bowel contents? Women
included in the control group were considered as women
with no PFD symptoms, but were not examined to confirm
the absence of POP.

Questionnaires

All participants completed the following four questionnaires:
PEDI, PFIQ, ICIQ, and Beck Depression Inventory-II
(BDI-II). Although all questionnaires were self-reported, an
interviewer was available for any questions or clarifications.
After solving the queries, participants were left alone or with
the next of kin in a room to ensure privacy.

BDI-II is a 21-question, multiple-choice, self-report inven-
tory, which is one of the most widely used tools for assessing
the likelihood of having depression.?'*? In the current version,
the questionnaire is designed for individuals =13 years of
age and comprises items related to symptoms of depression
(hopelessness and irritability), cognitions (guilt or feelings
of being punished), and physical condition (fatigue, weight
loss, and lack of interest in sex). A validated Arabic trans-
lation of BDI was used in this study.? The results were
segregated into two categories according to BDI-II scores:
scores of 1-10 (normal), 11-16 (mild mood disturbance), and
1720 (borderline clinical depression) were considered as
“non-depressed” patients, whereas scores of 21-30 (moderate
depression), 3140 (severe depression), and >40 (extreme
depression) were considered as “clinical depression.”

Statistical analyses

A specialized psychiatrist and a psychologist calculated
and analyzed the results. Categorical variables, including
social status, education, employment, and parity, are pre-
sented as numbers and percentages; continuous variables,
including age, weight, height, BMI, and pelvic function
scores, are expressed as a mean and SD. Chi-squared and
Fisher’s exact tests (for expected cell frequency <5) were
used to evaluate the significance of correlation among
categorical variables. ANOVA or independent sample #-test
was used to ascertain mean significant difference between
pelvic scores and depression symptoms. Binary and mul-
tiple logistic regressions were used to determine the most
important predictors of pelvic disorders among patients with
depression. A P<<0.05 was considered statistically significant.

All statistical analyses were performed using the statistical
package SPSS version 22.

Results

Table 1 summarizes clinical and demographic characteristics
of the two groups. Data of patients with (n=100) and without
PFD (controls; n=100) were collected. Mean age, parity, and
past medical history of patients with PFD and that of con-
trols were similar. BMI was significantly higher in the PFD
group compared to the control group (7.3%; 32.594+6.22 vs
30.27£8.08; P=0.043). The prevalence of depression symp-
toms was nearly threefold higher in the PFD group than in
the control group (43% vs 14%; P<<0.001).

QOL scores in patients with PFD (ICIQ, Pelvic Organ
Prolapse Distress Inventory, Colorectal-Anal Distress Inven-
tory, Urogenital Distress Inventory, PFDI, Urinary Impact
Questionnaire, Colorectal-Anal Impact Questionnaire, Pelvic
Organ Prolapse Impact Questionnaire, and PFIQ) were sig-
nificantly higher (worse symptoms) in patients with depres-
sion (P-values, 0.024 to <0.001; OR, 1.02 (PFIQ score) to
1.078 (ICIQ score); Table 2).

Multiple logistic regression revealed that BMI (OR,
1.032; 95% CI: 1.000-1.077; P=0.047) was the most sig-
nificant risk factor for depression.

Discussion

The seminal finding of the present study is that women
seeking treatment for PFD exhibit a threefold higher preva-
lence of depression symptoms compared with women without
PFD. According to BDI-II scores, depression in our study
population ranged from mild to severe. In a study on Ul, Zorn
et al, for the first time, have proposed a correlation between
PFD and depression.?* Although they only investigated UI,
the probability of depression was approximately twofold
higher in patients with UI — a value similar to that reported
in the present study. In addition, low serotonin levels may be
the common cause underlying depression and UI, providing
a mechanistic explanation for the frequent co-occurrence
of these two disorders. Similarly, a large-scale study in
Norwegian population has reported a 2.09-fold increased
probability of depression among women with UI.%2 Qur
findings suggest that PFD is the major risk factor for depres-
sion since affected women exhibited fewer other medical con-
ditions such as hypothyroidism, which leads to depression.?”’
Mechanistically, a correlation between depression and PFD
may be bidirectional as changes in neurotransmitter func-
tions, which cause depression, can affect the innervation of
the bladder as well.*®
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Table | Demographic and clinical characteristics of patients with pelvic floor dysfunction and controls

Characteristics | Cases n=100 | Controls n=100 | OR (95% CI) | P-value
Age (years)

(Mean + SD) | 45.18+10.50 | 45.14+13.03 | 0.993 (0.965-1.022) | 0.644
Parity

Median (min, max) | 550 (1, 16) | 5.00(1,17) | 0.902 (0.699-1.163) | 0902
Vaginal deliveries

Median (min, max) | 5.00 (1, 16) | 5.00 (1, 17) | 1.154 (0.915-1.455) | 0225
Weight (kg)

(Mean + SD) | 80.18216.53 | 73.22x18.06 | 1.022 (1.003-1.041) | 0.022¢
Height (cm)

(Mean + SD) | 15623670 | 154641577 | 1.029 (0.980-1.081) | 0.255
BMI (kg/m?)

(Mean + SD) | 3259622 | 30.37:8.08 | 1,044 (1.001-1.091) | 0.043¢
Number of cesareans

Median (min, max) | 2.00 (1, 4) | 200 (1, 6) | 0.663 (0.338-1.299) | 0231
Number of miscarriages

Median (min, max) | 200 (1, 5) | 200 (1, 5) | 1479 (0.5424.037) | 0445
DM

No 81 (81.0%) 80 (80.0%) 1.066 (0.529-2.146) 0.858

Yes 19 (19.0%) 20 (20.0%)
HTN

No 88 (88.0%) 85 (85.0%) 1.294 (0.573-2.925) 0.680

Yes 12 (12.0%) 15 (15.0%)
Asthma

No 95 (95.0%) 88 (88.0%) 2.591 (0.877-7.651) 0.126

Yes 5 (5.0%) 12 (12.0%)
Hypothyroidism

No 87 (87.0%) 86 (86.0%) 1.089 (0.484-2.453) 0.836

Yes 13 (13.0%) 14 (14.0%)
Depression

Present 43 (43.0%) 14 (14.0%) 2.449 (1.524-3.934) <0.001*

Absent 57 (57.0%) 86 (86.0%)

Note: *Statistically significant difference.

Abbreviations: BMI, body mass index; DM, diabetes mellitus; HTN, hypertension; max, maximum; min, minimum.

Contrary to the conclusions of abovementioned studies,
Yip et al have established that, after adjusting for confounders’
such as presence of depression, women experiencing Ul on a
daily basis were only 22% more likely to experience depres-
sive episodes. Nevertheless, they noted that these patients
were three times more likely to experience loneliness,
which alone was reported to promote depressive states in
the Western population.? In addition, patients with PFD who
underwent surgical intervention or physiotherapy exhibited
poor response in the presence of depression symptoms.** Of
note, some studies have suggested that the presence of Ul
does not predict the development of depression at a later time

point.>! Therefore, there may be multiple causes underlying
the correlation between PFD and depression, warranting
further investigation in this regard.

Based on the accumulated data, we can hypothesize
that QOL and severity of PFD contribute to the likelihood
of having depression symptoms and that patients cannot
cope with consequences of PFD because of their depres-
sion. Disruption of this vicious cycle should be a priority of
therapeutic efforts. In addition, depression may contribute
to the worsening of PFD because depressed women may not
be able to take care of their physical health, such as by not
performing the Kegel muscle exercises. Moreover, increased
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Table 2 Association between depression symptoms and pelvic floor dysfunction in patients with pelvic floor dysfunction (unadjusted OR)

Characteristics | Depressive patients | Non-depressive patients | OR (95% CI) | P-value
ICIQ score

(Mean * SD) | 12.126.09 | 9.25¢6.29 | 1,078 (1.009-1.152) | 0.024¢
POPDI score

(Mean + SD) | 69.77217.77 | 55.48+20.06 | 1.040 (1.016-1.064) | <0001
CRADI score

(Mean + SD) | 46.22+16.74 | 37.85+13.22 | 1.038 (1.010-1.067) | 0.006*
UDI score

(Mean + SD) | 60.46+19.38 | 45.92+17.78 | 1,042 (1.018-1.066) | <0001
PFDI score

(Mean + SD) | 1764513998 | 139253899 | 1.023 (1.012-1.035) | <0001
UIQ score

(Mean + SD) | 50.48+26.78 | 31.52¢19.86 | 1,035 (1.015-1.055) | <0001
CRAIQ score

(Mean + SD) | 32.95:24.94 | 19.58213.45 | 1.038 (1.013-1.064) | 0.001%
POPIQ score

(Mean + SD) | 44.19+28.83 | 27.57217.59 | 1.032 (1011-1.052) | 0.001%
PFIQ score

(Mean + SD) | 1272216243 | 78.67+33.96 | 1022 (1.011-1.032) | <0.001%

Note: *Statistically significant difference.

Abbreviations: CRADI, Colorectal-Anal Distress Inventory; CRAIQ, Colorectal-Anal Impact Questionnaire; ICIQ, International Consultation on Incontinence Modular
Questionnaire; PFDI, Pelvic Floor Distress Inventory; PFIQ, Pelvic Floor Impact Questionnaire; POPDI, Pelvic Organ Prolapse Distress Inventory; POPIQ, Pelvic Organ
Prolapse Impact Questionnaire; UDI, Urogenital Distress Inventory; UIQ, Urinary Impact Questionnaire.

parity affects the severity of depression symptoms, which
can be explained by the increased burden of responsibilities
on these women. Therefore, further studies are warranted to
address age-associated differences in depression symptoms
among women with PFD.

This study has some limitations. This was a single-
center study conducted at a tertiary care referral hospital. In
Saudi Arabia, only 19.5% of the women are unemployed;*
however, 77.9% of the women included in this study were
unemployed; this fourfold difference may have acted as a
confounder. Moreover, BMI of the participants was high,
which limits the generalization of our results to other popula-
tions, although they reflect the higher-than-average BMI of
the Saudi Arabian population. Indeed, our findings cannot be
further generalized even to the entire Saudi Arabian popula-
tion as the hospital receives referrals from across the country.
Finally, we encountered recruitment difficulty owing to the
sensitivity of the questionnaire used.

Conclusion

Our findings strongly support the hypothesis that depression
and PFD are correlated, highlighting the fact that women
with PFD require additional attention from their health care

providers owing to their high probability of suffering from
depressive disorders. Moreover, QOL scores in patients with
PFD were significantly higher in patients with depression.
To the best of our knowledge, this is the first study investi-
gating depression in Saudi Arabian women with PFD, and
our findings may impact the type of services provided to
the community in near future. Hopefully, this study will
prompt further research in this field in Saudi Arabia and other
countries in the region. We believe that our findings will
improve patient care by ensuring better appreciation of the
extent of this problem, which can further change the manner
of handling of such cases, ultimately improving referral sys-
tems and introducing novel interventions for this population.

Ethical approval and informed

consent

All procedures performed in studies involving human partici-
pants were in accordance with the ethical standards of the insti-
tutional and/or national research committee and with the 1964
Declaration of Helsinki and its later amendments or comparable
ethical standards. The King Fahad Medical City Institutional
Review Board approved the study protocol. Informed consent
was obtained from all participants included in the study.
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