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Abstract

Background: Female pelvic floor dysfunction (PFD) is a common condition affecting
the emotional well-being of women.

Objective: To estimate the prevalence of depressive and anxiety symptoms in women
with PFD.

Search Strategy, Selection Criteria, Data Collection and Analysis: Following prospec-
tive registration (PROSPERO CRD42022362095) we conducted a search of three elec-
tronic databases (PubMed, Web of Science and Scopus) from inception to April 2023
without language restriction to capture studies reporting the prevalence of depression/
anxiety among women with PFD (chronic pelvic pain [CPP], urinary incontinence [UI],
pelvic organ prolapse [POP], and/or fecal incontinence [FI]). Only studies with validated
tools were included. Data extraction and study quality assessment were performed by
two independent reviewers. Stratifying by type of PFD, rates of depression and anxiety
were pooled using random effects model computing 95% confidence interval (Cl) and
assessing heterogeneity using the I? statistic. Funnel plots were used to detect potential
reporting biases and small-study effects.

Main Results: The search yielded 767 articles, from which 54 studies containing
632605 women were included. All the studies were high quality. The prevalence of
depression was: CPP 26.8% (95% Cl: 19.2-34.4, I2=98.7%; 12 studies, 4798 partici-
pants with 491 cases; Egger's P value=0.009); Ul 26.3% (95% Cl: 19.4-33.2, I>=99.9%:
26 studies, a total of 346 114 participants with 25050 cases; Egger's P value=0.944);
POP 34.9% (95% Cl: 24.3-45.6, I>=68%:; three studies, 297 participants with 104
cases; Egger's P value=0.973); and FI 25.3% (95% Cl: 0.68-49.9, 1>=99.7%:; six stud-
ies, 14 663 participants with 1773 cases; Egger's P value=0.780). The prevalence of
anxiety was: CPP 29.5% (95% Cl: 16.3-42.7, 2= 97.7%; nine studies, 2483 participants
with 349 cases; Egger's P value=0.001); Ul 46.91% (95% Cl: 39.1-54.6, [=99.6%; 11
studies, 198491 participants with 40058 cases; Egger's P value=0.337); and POP
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1 | INTRODUCTION

Mental health is an essential component of well-being and quality
of life. According to the WHO, one in eight people worldwide suf-
fers from a mental disorder, with depression and anxiety being the
most prevalent conditions.? Over the course of life, it is estimated
that approximately 17% and 29% of people, particularly women,
suffer depression and anxiety respectively.3 Both disorders are con-
sidered a major public health problem because of the disability and
morbidity associated with them.>* The etiology of female mental
health disorders is multifactorial, including family history,” exposure
to stress, traumatic experiences,"’ unfavorable socioeconomic con-
ditions, lack of sleep.” and presence of medical comorbidities such
as pelvic floor disorders (PFD).S’10 There is a link between PFD and
the worsening of mental health conditions.’! Female PFD includes
a range of different and often overlapping symptoms classified
within the diagnoses of chronic pelvic pain (CPP), urinary inconti-
nence (Ul), pelvic organ prolapse (POP), and/or fecal incontinence
(FI) syndromes.*?"4

In the association between PFD and mental health, the magni-
tude of prevalence of depression and anxiety varies widely, ranging
between 20% and 71%,*Y but there is a lack of formal quantifi-
cation. This variability could be explained by factors such as study
design and quality features, but the exploration of reasons for het-
erogeneity remains elusive. A comprehensive evidence synthesis of
the occurrence of depression and anxiety within PFD has not been
conducted. Therefore, a systematic review with meta-analysis could
provide valuable insight into the extent and diversity of mental
health issues in PFD, ultimately informing healthcare policies and
clinical approaches. This study aimed to estimate the worldwide
overall prevalence rate of depression and anxiety in women with

PFD through an evidence synthesis.

2 | MATERIALS AND METHODS

This systematic review was conducted after prospective registration
(PROSPERO ID: CRD42022362095) and reported in accordance
with the PRISMA guidelines.'®

28% (95% Cl: 13.6-42.4, I>=89%; three studies with 355 participants with 90 cases;
Egger's P value=0.306).

Conclusion: The prevalence of mental health iliness was variable in the different types
of PFDs. This meta-analysis helps quantify the burden of depression and anxiety in
PFD and will help inform the policies regarding screening of emotional well-being by

healthcare professionals engaged in care of women with PFD.

anxiety, depression, fecal incontinence, pelvic floor disorder, pelvic organ prolapse, pelvic pain,
urinary incontinence, women

2.1 | Literature search and selection

A systematic search was conducted in three databases (PubMed,
Web of Science [WOS], and Scopus) looking for citations of
studies that reported depression and anxiety prevalence data in
women with PFD from inception to April 2023, without language
restriction. The search strategy incorporated medical subject
headings (MeSH), free-text terms and word variants in the
keyword combination (Appendix 1). Additionally, we evaluated
the reference lists of the selected articles to identify any relevant
citation. Finally, we reached out to the authors of pivotal citations
via email to enquire about any studies within their knowledge
pertaining to the subject matter. All citations found were exported
to Refworks bibliographic manager where duplicates were
removed. The inclusion criteria captured observational studies
in women with PFD diagnosis (CPP, Ul, POP and Fl) undertaking
measurement of the prevalence of depression and anxiety. We
excluded studies conducted in males, if specific tools to assess
depression and anxiety were not deployed or if the tools were
unvalidated or if the prevalence was not calculable in the study
sample from the data reported. Two independent reviewers
(RAPM and SMV) independently assessed the titles and abstract
for relevant citations. The full-text versions were obtained and
read to determine study eligibility. Any disagreement between the

two reviewers was arbitrated by a third reviewer.

2.2 | Dataextraction and study quality assessment

The key characteristics of selected studies were extracted indepen-
dently by both reviewers (RAPM and SMV), using a predefined form
designed to capture authors, year of publication, country and setting,
design of the study, sample size, women characteristics, and assess-
ment method. For the quality assessment of the studies included,
the two reviewers (RAPM and SMV) separately assessed the risk of
bias using a tool created specifically to evaluate PFD prevalence stud-
ies based on previously published systematic review and guidelines
(Appendix 2).2%20 |n cases of disagreement, consensus was reached

through arbitration by a third reviewer (JMMG). We generated
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separate strata within studies if they included women from more than
one country. We considered a study to be of high quality in terms of
estimating representative and unbiased depression and anxiety rates
if it met at least five of the seven criteria. Inter-reviewer agreement for
data extraction regarding quality was assessed using the Kappa index
to determine reliability.?

2.3 | Data synthesis

Data for depression and anxiety, extracted separately from each
included study among women with PFD, were used to estimate
individual prevalence rates along with 95% confidence intervals
(Cl). Meta-analyses were conducted using a random effects model.
Heterogeneity among studies was assessed using Q test and I-
squared (%) statistic, and was graphically expressed in forest plots.
We assumed that an 12> 50% indicated substantial heterogeneity and
12>75% considerable heterogeneity.?> We performed a subgroup
analysis based on relevant variables (quality of the study, type of
assessment of the outcome, diagnostic scale, year of publication
and type of population included) to identify potential sources of
heterogeneity and to analyze potential differences in the estimates
according to subgroups. We used funnel plots to detect potential
reporting biases and small-study effects. The Egger test was carried

out to assess asymmetry statistically per each condition.?® All
statistical analyses were conducted using Stata (15.0; StataCorp LP,
College Station, Texas, USA).

3 | RESULTS

3.1 | Study selection and quality assessment
The electronic search yielded a total of 767 citations. Figure 1
shows the flow diagram of the selection process. After removing
duplicates, we evaluated 733 titles and abstracts. Among these,
299 were deemed potentially relevant, and their full articles were
obtained following exclusion based on title and abstract or study
sample. After careful review, we excluded 180 articles which did
not meet our inclusion criteria. From the remaining 119 articles, we
excluded 65 full-text articles for reasons such as insufficient data
to calculate specific prevalence or outcomes were present (anxiety
or depression) but not directly related to PFD in women, even the
instrument to measure anxiety/depression was specific for this
purpose or a PFD existed. The list of excluded full-text articles and a
brief explanation for the exclusion is provided in Appendix 3.
Finally, 54 articles met the inclusion criteria and presented data
on 632605 participants, of whom 29844 had a positive depression

Articles exluded:

- Tittle and abstract n = 419
- Participants n =15

- Duplicated n =34

Articles excluded:

- Not specific instrument or not
prevalence calculable (n = 180)

Full text articles excluded with reasons:

not enough data or outcome present

z Articles identified in Articles identified in Articles identified in
o .
e Pubmed Scopus Web of Science
g n =249 n=161 n =357
=
-
4
w
=]
n =767 (733)
O
2
2
] | Tittle and abstract screened n = 299 |
3
o
wv
Full text articles assessed for eligibility

> n=119
= e Urinary incontinence: 50
E‘ e Pelvic pain: 34
9 e Faecal Incontinence: 12
o e Prolapse: 5

e More than one PFD: 19

|
|

Studies included in quantitative
a analyses n = 54
g e Urinary incontinence: 26
o e Pelvic pain: 12
Z e Faecal Incontinence: 6

e Prolapse: 5

e More than one PFD: 5

but not related to PFD (n = 65)

FIGURE 1 Selection of studies in the meta-analysis on the prevalence of depression and anxiety in pelvic floor dysfunction.
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instrument and 40507 had a positive anxiety instrument. The stud-
ies included were all published in peer-reviewed academic journals
from 2000 to 2023. Most of them were conducted in the USA,Z“'40

followed by Europe*-? 52-58

and Asia, among others. All of the stud-
ies used validated instruments to assess anxiety and depression
being the most frequently used the hospital anxiety and depression
scale (HADS-11)334549.50.55.59-63 5n( patient health questionnaire
(PHQ-9).2425:27,29.33,34,41,42,53,64,65

The HADS is a 14-item self-report measure of anxiety and de-
pression in nonpsychiatric outpatients. which consists of seven
items each for anxiety and depression, scored on a 4-point Likert
scale (0-3). The maximum subscale score is 21 for both conditions.®®
The PHQ-9, a nine-item depression assessment, diagnoses major de-
pression if a patient has experienced at least five symptoms for more
than half of the previous 2 weeks, together with depressed mood or
loss of interest. For other types of depression, 2-4 symptoms must
be present on more than half of the days in the previous 2weeks,
including at least one major symptom. Expressing thoughts of self-
harm or wanting to die is considered severe. The PHQ-9 score ranges
from O to 27, measuring the severity of depression on a scale from
0 (not at all) to 3 (almost every day) for each of the nine questions.(’7
The main characteristics of the selected studies are summarized

in Table 1.

3.2 | Quality appraisal

The results of the quality appraisal are shown in Appendix 2.%8 All the
studies included reached high quality (4 out of 7 points). A common
critical point was item two, as 32 (59.3%) of the studies undertook
the research without a priori sample size estimation. All of the
studies used well developed instruments to measure depression and
anxiety. Cohen's Kappa coefficient (x) was 0.658 indicating a good
inter-rater reliability between the two reviewers concerning study
quality assessment.

3.3 | Prevalence of depression

Figure 2 shows the pooled effect size from PFD conditions on
depressive prevalence, along with individual effects from each study.
The overall range of reported prevalence data of depression was
between 3.4% and 86.0% in the individually study results. According
to each condition, for CPP, data from 12 studies comprising a total
of 4798 participants (491 with depression) showed a prevalence rate
of depression of 26.8% (95% Cl: 19.2-34.4), with high heterogeneity
(I?=98.7%). For Ul, data from 26 studies comprising a total of 346 114
participants (25050 with depression), the prevalence of depression
was 26.3% (95% Cl: 19.4-33.2), with high heterogeneity (I>P=99.9%).
According to the POP, based on data from three studies with 297
participants (104 with depression) the prevalence of depression was
34.9% (95% Cl: 24.3-45.6), with moderate heterogeneity (>=68%).
For Fl, depression prevalence was 25.3% (95% Cl: 0.7-49.9) across

six studies with 14663 participants, 1773 depressed, with high
heterogeneity (I>=99.7%). Finally, for more than one condition
(not shown), depression rate was 46.4% (95% Cl: 29.4-63.3),
showing a heterogeneity 1°=98.4%. The results of the subgroup
analyses are presented in Appendix 4. Briefly, no relevant sources
of heterogeneity were found, although important differences
in the estimates were shown according to the diagnostic scale
(ranging from 8.0% of depression in the studies using GSD to 56.1%
in the studies using BDI) and to the population (22.8% in women
from general population and 33.8% of depression in women that
consulted because of symptoms or other concomitant pathologies).

Funnel plots and values of Egger's test for the association be-
tween each condition and depression prevalence are shown in
Appendix 5. For CPP the Egger's P value was P=0.009. For Ul
Egger's P value was P=0.944. For the POP, the Egger's P value was
0.973, for the Fl Egger's P value was P=0.780, and for more than one
condition (not showed) the Egger's value was P=0.630.

3.4 | Prevalence of anxiety

Figure 3 illustrates the combined impact of PFD conditions on anxi-
ety prevalence, as well as the distinct effects of each study. The re-
ported prevalence data of anxiety by PFD condition ranged from 3.5%
to 66.0% in the individually study results. According to each condi-
tion, for CPP, data from nine studies comprising 2483 participants,
349 subjects presented anxiety, the prevalence rate of anxiety was
29.5% (95% Cl: 16.3-42.7), with high heterogeneity (I=97.7%). For
Ul, based on data from 11 studies with 198491 participants, 40058
reported anxiety and the prevalence of anxiety was 46.9% (95% Cl:
39.1-54.6) with high heterogeneity (1P=99.6%). According to the POP,
based on data from three studies with 355 participants, including 90
with anxiety, the prevalence of anxiety was 28% (95% Cl: 13.6-42.4)
with high heterogeneity (I>=89.0%). The results of the subgroup analy-
ses showed in Appendix 4. Again, no relevant sources of heterogeneity
were found, although some differences in the estimates were shown
according to the diagnostic scale (ranging from 22.9% of anxiety in
the studies using PHQ-9 to 41.21% in the studies using HADS) and to
the population, showing higher prevalence of anxiety for all conditions
in women that consulted because of symptoms or other concomitant
pathologies. The studies with higher quality, according to our assess-
ment, showed higher prevalence of depression for all conditions.

The analysis of publication bias based on Egger's test outcomes,
across studies detailing anxiety concerning condition is shown
in Appendix 6. For CPP the Egger's P value was P=0.001. For Ul
Egger's P value was P=0.337. For the POP, the Egger's P value was
0.306.

4 | DISCUSSION

The present meta-analysis provides precise prevalence estimates re-
garding the presence of anxiety and depression in female PFDs. This
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(Continued)

TABLE 1

Anxiety or depression

instrument

Sample size

Assessor (who)

Time of sample recruitment

Country

Year

Author

383
8

EPDS Self-administer and phone interviews
BDI

May and June 2021

NI

USA

2022

Snyder et al.*°

06

Self-administer and phone interviews

Ethiopia

2013

Zeleke et al.*?

Abbreviations: BAI, Beck anxiety inventory; BDI, Beck depression Inventory; CIDI-SF, Composite International Diagnostic Interview; DSM, Diagnostic and Statistical Manual of Mental Disorders; DASS-21,
depression anxiety stress scales; EPSD, Edinburgh postnatal depression scale; GAD-7, generalized anxiety scale; GDS, geriatric depression scale; HADS, hospital anxiety and depression scale; K-10, Kessler

psychological distress scale; NI, no information provided; PAAS-20, pain anxiety symptoms scale-2; PHQ, patient health questionnaire.
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review covers all the main pelvic floor conditions: chronic pelvic pain
(CPP), urinary incontinence (Ul), pelvic organ prolapse (POP), and/or
fecal incontinence (Fl). Our analysis showed that depression affects
at least two out of 10 women with FI, IlU, and POP. However, the rate
is lower for CPP. In the case of anxiety and PFD, the prevalence rate
is almost half the population for those with IU. The rate of anxiety
co-occurring with other pelvic floor disorders, including CPP, POP,
and other dysfunctions, is lower. Pelvic organ prolapse stands as the
second most prevalent condition among women, with over 20% in-
dicating anxiety.

The main strength of this review lies in its comprehensive ap-
proach, evaluating the rates of depression and anxiety in women
with PFDs worldwide. A detailed and exhaustive literature search
was conducted without language restrictions, including all relevant
studies with validated measurement tools. The review was con-
ducted using a prospective protocol and major subgroups were pre-
specified to explore potential sources of heterogeneity in the data,
with a rigorous methodology and reported it transparently.2>% All
the questionnaires were previously validated.”°”? The quality of
each of the included articles was high, adding to the validity of the
review's findings. As a possible limitation we acknowledged that the
measurement tools of anxiety and depression in the context of PFD
varied widely among the studies included in our analysis. However,
to address this variability in measurement tools, those articles that
documented the presence of anxiety and/or depression in women
were taken into account by reviewing the clinical history and using
specific scales to measure these mental health disorders minimiz-
ing the impact of heterogeneity. Other researchers previously used
other unspecific tools such as®%8! quality of life scale (QOL),%? health
questionnaire SF-3684 or health questionnaire SF-12,%% which may
lead to unappropriated interpretations of findings, conversely to our
approach which provides more accurate data.

In 2021, a report by the National Institute for Health and Care
Excellence (NICE) confirmed that women with PFD have higher rates
of clinically diagnosed depression and anxiety. However, the report
had some limitations related to small studies or mixed evidence, in
addition to the interest in reaching practice standard,¢84-8 high-
lights the significance of PFD as a prevalent issue in women's health
but scarcely studied as a complex problem including all of the main
dysfunctions. This is the first systematic review and meta-analysis
to consider all the most common PFDs with a global perspective, to
our knowledge. Further research is necessary to improve the quality
of treatment and ultimately the lives of women, considering the link
between PFDs and mental health in women.®”

We identified high heterogeneity both for depression and anxi-
ety across the selected studies, despite a thorough subgroup anal-
ysis. No clear source of heterogeneity was found, although the
estimates varied across the strata of diagnostic scale and population
(symptomatic or not). These data suggest that future studies should
homogenize the preferred used diagnostic tool for both depression
and anxiety, and that women who suffer from symptoms because of
their gynecologic conditions tend to show higher risk of depression
and anxiety. It is possible that the great differences in prevalence
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Prevalence

Condition and Author (95% CI)

Chronic Pelvic Pain

As-Sanie, 2021 -‘— 4.80 (1.70, 10.00)
Ayorinde, 2016 < 3.40 (2.60, 4.20)
Bruenahl, 2017 -— 10.10 (6.00, 15.70)
de Oliveira, 2011 ‘ 5.40 (4.20, 6.70)
Govind, 2020 49— 3.80 (0.70, 10.70)
Han, 2017 - 9.10 (5.80, 13.50)
Li, 2023 + 51.50 (44.40, 58.60)
Lorencatto, 2006 + 86.00 (77.60, 92.10)
Meira e Siqueira-Campos, 2019 + 63.00 (52.80, 72.40)
Osorio, 2016 + 28.00 (16.20, 42.50)
Trutnovsky, 2019 + 29.90 (22.10, 38.90)
Vistad, 2011 —‘— 40.00 (23.90, 57.90)

PP=98.7% 26.82 (19.19, 34.44)
Egger’s p value =0.009

Urinary Incontinence

S
Brown, 2000 16.90 (14.90, 19.30)
Buchsbaum, 2002 —:— 16.80 (11.20, 23.80)
+ )
L 2 )
-

Cayan, 2016 22,50 (16.60, 29.30
Coyne, 2012 25.30 (24.50, 26.10
Concepcion, 2018 ‘ 53.00 (52.60, 53.40)

Coyne, 2011 < 38.50 (35.30, 41.90)
Coyne, 2011 21.00 (17.20, 25.10)
da Silva, 2021 — 43.50 (28.90, 58.90)
Damian, 2013 & 6.60 (2.90, 12.60)

Fritel, 2016 —— 22.10 (16.10, 29.00)

Kaur, 2021 + 48.00 (37.90, 58.20)
Kaur, 2021 —— 45.00 (35.00, 55.20)

Kopp, 2019 ‘ 3.50 (1.70, 6.30)
Lee, 2021 < 7.90 (7.00, 9.00)
Lee, 2021 3 8.50 (7.60, 9.60)
Lee, 2021 ¢ 7.30 (6.40, 8.30)
Lee, 2008 ¢ 37.70 (36.00, 39.40
Legendre, 2015 ¢ 26.70 (25.30, 28.20

Legendre, 2020

Melotti, 2018

Melville, 2005 ¢
Milsom, 2012 37.60 (34.90, 38.30)
Patel, 2022 ¢ 6.00 (5.20, 6.90)

>
‘
Perry, 2006 < 37.00 (34.70, 39.10)
—¢

33.80 (29.90, 37.90

—— 59.90 (53.80, 65.70

5.90 (4.70, 7.20)

)
)
)
)

Reis, 2021 39.70 (30.90, 40.90)
Sexton, 2011 < 15.60 (13.70, 17.70)
Steibliene, 2020 —— 35.00 (24.70, 46.50)
Townsend, 2014 X 2 16.30 (16.00, 16.50)
Van der Vaart, 2007 <& 42.80 (39.70, 45.80)
Vigod, 2006 ’ 15.00 (13.50, 16.50)
12=99.9% 26.31 (19.44, 33.17)

Egger’s p value =0.944

Pelvic Organ Prolapse

Fangfang, 2018 + 32.80 (25.90, 40.20)

Drage, 2022 —— 46.10 (35.60, 57.90)
Ghetti, 2015 —— 25.00 (13.20, 40.30)
2= 68.0 ) _ —— 34.92 (24.29, 45.56)

Egger’s p value =0.973

Fecal Incontinence

Uduak, 2016 —— 28.60 (20.10, 37.60)

Berger, 2013 ¢ 57.90 (56.00, 59.70)
Melville, 2005 - 10.00 (6.60, 14.50)
Tamanini, 2022 Q 6.60 (4.90, 8.60)
Goode, 2005 — 34.50 (22.50, 48.10)
Nieto, 2015 - 14.50 (9.60, 20.60)
2= 99.7% _ 25.30 (0.68, 49.91)

Egger’s p value =0.780

Group difference: p =0.184

FIGURE 2 Prevalence rate and 95% confidence interval (Cl) of depression in women with pelvic floor dysfunction diagnosis.
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Condition and Author

Prevalence
(95% CI)

Chronic Pelvic Pain

As-Sanie, 2021 — 15.01 (9.30, 22.50)
Bruenahl, 2017 — 23.20 (17.10, 30.30)
de Oliveira Goncalves, 2011 - 3.50 (2.60, 4.70)
Govind, 2020 — 27.80 (18.30, 39.10)
Han,Chao, 2017 —— 22.80 (17.70, 28.70)
Li, 2023 . — 34.00 (24.50, 41.00)
Meira e Siqueira, 2019 —_— 66.00 (55.90, 75.20)
Osorio, 2016 —_— 54.00 (39.30, 68.20)
Vistad, 2011 * 22.90 (10.40, 40.10)
12=97.7% _ 29.51 (16.30, 42.71)
Egger’s p value =0.001

Urinary Incontinence

Coyne, 2012 . 38.80 (37.90, 39.80)
Concepcion, 2018 * 53.00 (52.60, 53.40)
Coyne, 2011 —— 62.10 (58.80, 65.70)
Coyne, 2011 —— 32.70 (27.90, 36.90)
da Silva, 2021 * 52.20 (37.00, 67.10)
Melotti, 2018 — 62.40 (56.40, 68.20)
Milsom, 2012 E 48.50 (46.70, 50.30)
Patel, 2022 - 22.90 (21.50, 24.30)
Perry, 2006 - 55.60 (53.20, 57.80)
Reis, 2021 —_— 59.50 (50.20, 68.30)
Sexton, 2011 - 23.00 (20.70, 25.30)
;S;t_eg)gl’i%rl}a, 2020 —— 56.30 (44.70, 67.30)
Eogor o ue=0337 - 46.87 (39.10, 54.64)
Pelvic Organ Prolapse

Ai, 2018 — 19.20 (13.70, 25.80)
Ai, 2018 — 20.60 (13.20, 29.70)
Drage, 2021 —_————— 46.10 (35.60, 57.90)
12=89.0% —_ e 27.97 (13.58, 42.36)
Egger’s p value=0.306

Group Difference= 0.000

] |
0 50 100

FIGURE 3 Prevalence overall rate and 95% confidence interval (Cl) of anxiety in women with pelvic floor dysfunction diagnosis.

shown across the studies might hide baseline differences according
to healthcare system, social, cultural, or spiritual factors worldwide.
Future specific studies could contribute to identifying the main
causes that could explain these differences. In any case, the prev-
alence of both depression and anxiety in all the conditions analyses
(and in all subgroups) were strikingly higher than in the general pop-
ulation, suggesting that these women should be especially consid-
ered for preventive measures regarding mental health.

The findings of this meta-analysis have significant implications
for healthcare professionals. It highlights the close relationship be-
tween pelvic floor disorders and anxiety/depression, underlining the
need for comprehensive medical care that considers the physical
and emotional dimension. Practitioners should be aware of this con-
nection when treating women with PFD, adapting therapeutic ap-
proaches according to individual needs. Non-professional education
about those associations seems relevant, encouraging help-seeking
of those women affected. Additionally, this study may motivate ad-
ditional research to better understand how these conditions are re-
lated, which could lead to more effective interventions in the future.
However, the paucity and great variability of scientific data preclude
an accurate understanding of the magnitude of the relationship be-
tween them.

In conclusion, the prevalence of anxiety and depression in
women suffering from PFD is high based on our evidence synthe-
sis of studies that deployed validate measurement tools. This meta-
analysis helps quantify the burden of mental ill-health in PFD. It will
help inform the public health policies regarding screening of emo-
tional well-being by healthcare professionals engaged in care of

women with PFD.
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APPENDIX 2

QUALITY APPRAISAL OF INCLUDED STUDIES IN THE META-ANALYSES OF PREVALENCE OF DEPRESSION AND ANXIETY IN PELVIC
FLOOR DYSFUNCTION

Appropriate Development Well-developed,
methods to of depression/ detailed Instrument Overall
A priori capture a anxiety depression/ adapted Response  quality
Prospective  samplesize  representative  subsequent to anxiety for local rate over (high/
Author (year) design estimation sample PFD instrument population 90% low)?

Fangfang et al. Y N Y Y Y Y Y H
(2018)%®

Ai et al. (2018)>

Ai et al. (2018)°?
Drage et al. (2022)%8
Ghetti et al. (2015)%*
Andy et al. (2016)%
Berger et al. (2013)%

< < < < < < <
< < < z < z zZ
< < < < < < <
< z < < < < <
< < < < < < <
< < < < z < <
z z z < z < <
I I I T T T T

Melville et al.
(2005)#

Tamanini et al. Y Y Y Y Y Y N H
(2022)¥?

Goode et al. (2005)%8
Nieto et al. (2015)%°

<

As-Sanie et al.
(2021)%°

Ayorinde et al. Y N Y Y Y Y N H
(2016)*

Bruenahl et al. Y Y Y Y Y Y Y H
(2017)%

de Oliveira Y N N N Y Y Y H
Goncalves da Silva
etal. (2011)7°

Govind et al. Y N Y Y Y Y Y H
(20207

Han et al. (2017)%°
Li et al. (2023)%°

Lorencatto et al. Y Y Y
(2006)7

Siqueira-Campos Y Y Y Y Y Y Y H
etal. (2019)%°

Osorio et al. (2016)7°

Trutnovsky et al.
(2019)*

Vistad et al. (2011)%°

Brown and Lumley
(2000)*

Buchsbaum et al. Y N Y N Y Y N H
(2002)%

Cayanetal. (2016)”° Y N \% N Y Y Y
Coyne et al. (2012)%*

Concepcion et al.
(2018)*

Coyneetal. (2011)7 Y N \% \% Y \% N H
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Author (year)

da Silva et al.
(2021)%2

Damian et al.
(2013)%

Fritel et al. (2016)"®
Kaur et al. (2021)%*
Kopp et al. (2019)%®
Lee et al. (2021)%¢
Lee et al. (2008)*7

Legendre et al.
(2015)%®

Legendre et al.
(2020)*

Melotti et al.
(2018)%2

Melville et al.
(2005)%

Milsom et al.
(2012)%°

Patel et al. (2022)%*
Perry et al. (2006)*’
Reis et al. (2021)?7

Sexton et al.
(2011)%

Steibliene et al.
(2020)*°

Townsend et al.
(2014)%

van der Vaart et al.
(2007)**

Vigod et al. (2006)%”

Larouche et al.
(2020)*®

Wau et al. (2020)%°
Mazi et al. (2019)°8

Snyder et al.
(2022)%°

Zeleke et al. (2013)°

Note: Sample size calculation a priori if reported as such. Outcome assessment valid if measurement tool with a reference.
Abbreviations: N, no; PFD, pelvic floor disease; Y, yes.
?High quality =criteria for at least 4 quality items met.

(Continued)

Prospective
design

Y

< < < < =</|=<

< < < <

Y

A priori
sample size
estimation

Y

z < zZz zZz Z Z

z < zZz <

N

Appropriate
methods to
capture a
representative
sample

Y

< < < < < =<

< < < <

Y

Development
of depression/
anxiety
subsequent to
PFD

Y

< < < < < =<

< < =< <

Y

Well-developed,
detailed
depression/
anxiety
instrument

Y

< < < < < <

< < < <

Y

Instrument
adapted
for local
population

Y

< < < < < <

< < < z

Y

Wi LEYJj

Overall
Response  quality
rate over (high/
90% low)?
Y H
N H
N H
Y H
Y H
N H
Y H
Y H
N H
Y H
N H
N H
N H
N H
Y H
N H
N H
N H
N H
N H
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APPENDIX 3

THE LIST OF EXCLUDED FULL-TEXT ARTICLES IN THE META-ANALYSIS ON THE PREVALENCE OF DEPRESSION AND ANXIETY IN
PELVIC FLOOR DYSFUNCTION

Author (year)

Atarodi et al. (2014)

Zhou et al. (2022)

Bouchoucha et al. (2018)

Deutsch et al. (2021)

Shon et al. (2021)

Tilak et al. (2022)

Alizadeh et al. (2019)

Bajalan et al. (2019)
Beutel et al. (2005)

Bergeron et al. (2020)
Brasil et al. (2020)

Casalechi et al. (2021)

Elden et al. (2016)

Geoffrion et al. (2021)

Ghasemi et al. (2020)

Hartmann et al. (2004)

Jackson et al. (2015)

Kabani et al. (2022)
Lee et al. (2021)

Lima de Souza Montenegro
et al. (2010)
Nickel et al. (2015)

Ramage et al. (2022)

Reiter et al. (1998)
Tu et al. (2006)

van Barneveld et al. (2021)

Title
Fecal incontinence—the hidden scourge of irritable bowel syndrome: a cross-
sectional study

Anorectal manometry for the diagnosis of pelvic floor disorders in patients with
hypermobility spectrum disorders and hypermobile Ehlers-Danlos syndrome

Clinical and psychological correlates of soiling in adult patients with functional
gastrointestinal disorders

Functional gastrointestinal disorders as predictors of suicidal ideation. An
observational study

Prevalence and risk factors associated with depressive mood in Korean patients
with fecal incontinence

Pelvic floor healing milestones after obstetric anal sphincter injury: a prospective
case control feasibility study

Prevalence of and risk factors for genito-pelvic pain/penetration disorder: A
population-based study of iranian women

Mental health and primary dysmenorrhea: A systematic review

Chronic pelvic pain of women and its co-morbidity

Vulvodynia

Psychological stress levels in women with endometriosis: systematic review and
meta-analysis of observational studies

Endometriosis and related pelvic pain: association with stress, anxiety and
depressive symptoms

Predictors and consequences of long-term pregnancy-related pelvic girdle pain: a
longitudinal follow-up study

Recreational cannabis use before and after legalization in women with pelvic pain

Prevalence, dimensions, and predictor factors of sexual dysfunction in women of
Iran Multiple Sclerosis Society: A cross-sectional study

Quality of life and sexual function after hysterectomy in women with preoperative
pain and depression

Prevalence of chronic pain in low-income and middle-income countries: a
systematic review and meta-analysis

Endometriosis and COVID-19: A systematic review and meta-analysis

Prevalence of bladder pain syndrome-like symptoms: A population-based study in
Korea

Importance of pelvic muscle tenderness evaluation in women with chronic pelvic
pain
Clinical and psychological parameters associated with pain pattern phenotypes in

women with interstitial cystitis/bladder pain syndrome

“Broken”"—how identities as women, mothers and partners Are Intertwined with
the experience of living with and seeking treatment for pelvic organ prolapse

Evidence-based management of chronic pelvic pain

Prevalence of pelvic musculoskeletal disorders in a female chronic pelvic pain
clinic.

Depression, anxiety, and correlating factors in endometriosis: A systematic review
and meta-analysis

Exclusion reason
Non-specific women's
prevalence

Non-specific Fl prevalence

Non-specific women's
prevalence

Non-specific women's
prevalence

Non-specific women's
prevalence

Non-specific prevalence

Non-specific prevalence of
chronic pain

Systematic review

Non-specific prevalence of
chronic pain.

Systematic review

Systematic review

Systematic review

Non-specific prevalence of
chronic pain

Non-specific prevalence
figure

Non-specific chronic
pelvic pain

Non-specific chronic
pelvic pain

Systematic review

Systematic review

Non-specific women's
prevalence

Non-specific women's
prevalence
Non-specific prevalence

Qualitative study

Systematic review

Non-specific prevalence

Systematic review
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Author (year)

Vieira-Baptista et al. (2014)

Ryan et al. (2022)
Badreddine et al. (2022)
Bradley et al. (2017)

Caljouw et al. (2011)

Coyne et al. (2003)

Chen et al. (2018)

Chow et al. (2018)

Dellu et al. (2016)

Djakovi¢ et al. (2023)
Dumitrascu et al. (2017)
Felde et al. (2017)

Felde et al. (2020)

Goldacre et al. (2007)

Goode et al. (2008)

De Andrade Guimaraes

etal. (2019)

Keseroglu et al. (2022)

Kessler et al. (2022)

Lagana et al. (2014)

Melville et al. (2009)

Milsom et al. (2007)

Mishra et al. (2015)

Saiki et al. (2017)

Silay et al. (2016)

Stockil et al. (2018)

van de Pol et al. (2007)

Bovbjerg et al. (2009)

Bryant et al. (2014)

(Continued)

Title

Prevalence of vulvodynia and risk factors for the condition in Portugal
Central sensitization in pelvic pain: A cohort study
Impact of urinary incontinence on postpartum sexual function

Longitudinal associations between mental health conditions and overactive bladder
in women veterans

Predictive factors of urinary tract infections among the oldest old in the general
population. A population-based prospective follow-up study

The impact on health-related quality of life of stress, urge and mixed urinary
incontinence

Incidence of and social-demographic and obstetric factors associated with
postpartum depression: differences among ethnic Han and Kazak women of
Northwestern China

The prevalence and risk factors of nocturia in China, South Korea, and Taiwan:
results from a cross-sectional, population-based study

Prevalence and factors associated with urinary incontinence in climacteric

Life satisfaction and anxiety in women with urinary incontinence
The quality of life of the women with urinary incontinence

Anxiety and depression associated with urinary incontinence. A 10-year follow-up
study from the Norwegian HUNT study (EPINCONT)

Urinary incontinence associated with anxiety and depression: the impact of
psychotropic drugs in a cross-sectional study from the Norwegian HUNT study

Self-harm and depression in women with urinary incontinence: a record-linkage
study

Population-based study of incidence and predictors of urinary incontinence in
African American and white older adults

Depressive symptoms and associated factors in elderly long-term care residents

Impact of urinary incontinence on anxiety status during pregnancy: A prospective
case-control study

Effect of urinary incontinence on negative self-perception of health and depression
in elderly adults: a population-based cohort

Urinary incontinence: Its assessment and relationship to depression among
community-dwelling multiethnic older women

Major depression and urinary incontinence in women: temporal associations in an
epidemiologic sample

A cross-sectional, population-based, multinational study of the prevalence of
overactive bladder and lower urinary tract symptoms: Results from the EPIC study

Depression and the incidence of urinary incontinence symptoms among young
women: Results from a prospective cohort study

Urinary incontinence and psychosocial factors associated with intimate relationship
satisfaction among midlife women

Occult urinary incontinence in elderly women and its association with geriatric
condition

Urogenital symptoms: prevalence, bother, associations and impact in 22 year old
women of the Raine study

s there an association between depressive and urinary symptoms during and after
pregnancy?

Patient-centered treatment goals for pelvic floor disorders: association with
quality-of-life and patient satisfaction

Aspects of mental health care in the gynecological setting

Exclusion reason

Non-specific prevalence
Non-specific prevalence
Non-specific prevalence

Non-specific prevalence
Non-specific women's

prevalence

Non-specific women's
prevalence

Non-specific women's
prevalence
Non-specific women's
prevalence

Non-specific women's
prevalence

Non-specific prevalence
Non-specific prevalence

Non-specific prevalence

Non-specific prevalence

Non-specific prevalence

Non-specific prevalence

Non-specific prevalence

Non-specific prevalence

Non-specific prevalence

Non-specific prevalence

Non-specific prevalence

Non-specific prevalence

Non-specific prevalence

Non-specific prevalence

Non-specific prevalence

Non-specific prevalence

Non-specific prevalence

Non-specific prevalence

Non-specific prevalence

(Continues)
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APPENDIX 3 (Continued)

Author (year) Title Exclusion reason

Du et al. (2021) Effect of epidural analgesia on pelvic floor dysfunction at 6 months postpartum in Non-specific prevalence
primiparous women: A prospective cohort study

Hermankova et al. (2022) Female sexual dysfunction and pelvic floor muscle function associated with Non-specific women's
systemic sclerosis: A cross-sectional study prevalence

Imboden and Mueller (2018)  Quality of life in patients with endometriosis Non-specific prevalence

Murray Kunkle et al. (2017) Prevalence of cognitive impairment in older women with pelvic floor disorders Non-specific prevalence

Vrijens et al. (2017) Prevalence of anxiety and depressive symptoms and their association with pelvic Non-specific prevalence

floor dysfunctions—A cross sectional cohort study at a pelvic care center

Mou et al. (2022) Barriers and promotors to health service utilization for pelvic floor disorders in the Systematic review
United States: systematic review and meta-analysis of qualitative and quantitative
studies

Prott et al. (2010) Relationships between pelvic floor symptoms and function in irritable bowel Non-specific prevalence
syndrome

Sammarco et al. (2020) Lower urinary tract symptoms in a chronic pelvic pain population Non-specific prevalence

Woo et al. (1994) The prevalence of depressive symptoms and predisposing factors in an elderly Non-specific prevalence
Chinese population

Wu et al. (2015)%? Urinary, fecal, and dual incontinence in older US adults Non-specific women's

prevalence
Zeleke et al. (2017) Vasomotor symptoms are associated with depressive symptoms in community- Non-specific prevalence

dwelling older women

Carrillo-1zquierdo et al. Pelvic floor dysfunction in women with fibromyalgia and control subjects: Non-specific prevalence
(2018) Prevalence and impact on overall symptomatology and psychosocial function
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PEINADO MOLINA ET AL.

APPENDIX 5

FUNNEL PLOT OF THE ASSOCIATION BETWEEN DEPRESSION PREVALENCE AND EACH CONDITION EVALUATED IN THE STUDY

Funnel plot of the b urinary i inence and dep
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PEINADO MOLINA ET AL.

APPENDIX 6

FUNNEL PLOT OF THE ASSOCIATION BETWEEN ANXIETY PREVALENCE AND EACH CONDITION EVALUATED IN THE STUDY

Funnel plot of the association between chronic pelvic pain and anxiety
Egger’s p-value=0.001
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Egger’s p-value=0.337
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