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Abstract

Background Urinary incontinence (UI) and low quality of life (QoL) are two common conditions. Some recent literature
proposed that these two entities can be associated. However, no attempt was made to collate this literature. Therefore, the
aim of this study was to conduct a systematic review and meta-analysis of existing data to estimate the strength of the asso-
ciation between UI and QoL.

Methods An electronic search of major databases up to 18th April 2020 was carried out. Meta-analysis of cross-sectional
and case—control studies comparing mean values in QoL between patients with UI and controls was performed, reporting
random-effects standardized mean differences (SMDs) +95% confidence intervals (CIs) as the effect size. Heterogeneity
was assessed with the /2.

Results Out of 8279 articles initially screened, 23 were finally included for a total of 24,983 participants, mainly women.
The mean age was > 50 years in 12/23 studies. Ul was significantly associated with poor QoL as assessed by the short-form
36 (SF-36) total score (n=6 studies; UI: 473 vs. 2971 controls; SMD =—-0.89; 95% CI — 1.3 to —0.42; P= 93.5) and by the
sub-scales of SF-36 and 5/8 of the domains included in the SF-36. Similar results were found using other QoL tools. The
risk of bias of the studies included was generally high.

Conclusions Ul is associated with a poor QoL, with a strong level of certainty. This work, however, mainly based on
cross-sectional and case—control studies, highlights the necessity of future longitudinal studies for better understanding the
importance of UI on QoL.
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Introduction

Urinary incontinence (UI) assumes an utmost importance
in medicine, being a multifactorial syndrome defined as
the sign of any involuntary leakage of urine [1-3]. Ul is a
widespread disorder affecting millions of people over the
world with important and probably still underestimated
negative consequences on personal and social wellbeing
[4]. In particular, UT affects more females than males, even
if female Ul is yet often underestimated [4]. Although the
exact prevalence is not known, at least one person out of
four could be affected by UI during their life. [5, 6] UI due
to chronic causes can be divided into five groups: urgency,
stress, mixed, overflow and functional [7].

Regardless of its type, especially in older adults, UI is
rarely reported by the patient, because it is considered a
natural consequence of ageing and, most of all, due to a
sense of shame [8]. Often, affected individuals deny and hide
UI, which results in physical and psychosocial restrictions
to enjoyment in life. Actually, the key consequences include
loss of self-confidence and social isolation in addition to
other negative outcomes such as anxiety, depression, dete-
rioration in sexual life and decrease in physical activity [9].
All these conditions are associated per se with poor quality
of life (QoL), an umbrella term that, nowadays, includes
various domains in human life that describes the expecta-
tions of an individual or society for a good life [10]. Despite
increasing research in medicine indicating the importance
of QoL and the high prevalence of Ul in older adults, no
attempt has yet been made to collate the literature investigat-
ing the association between UI and QoL in older adults in
the attempt to derive a precise understanding on this topic.

Given this background, the aim of this study was to con-
duct a systematic review and meta-analysis of existing data
to estimate the strength of the association between UI and
QoL.

Methods

This systematic review adhered to the PRISMA [11] and
MOOSE [12] statements and followed a structured protocol
submitted to PROSPERO (https://www.crd.york.ac.uk/prosp
ero/display_record.php?RecordID=181768).

Data sources and literature search strategy

Two investigators (NV and DP) independently conducted
a literature search using MEDLINE/PubMed, Scopus,
CINAHL, Embase PsycINFO and Cochrane Library
databases from inception until 18th April 2020. Any
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inconsistencies were resolved by consensus with a third
author (JD).

In PubMed, the following search strategy was used:
“(urine incontinence OR bladder incontinence OR incon-
tinence, urine OR urinary incontinence OR urinary leak-
age OR urine bladder incontinence OR urine incontinence
OR urine leakage OR wetting, urine) AND (quality of life
OR hrqgl OR health related quality of life OR life qual-
ity)”. Conference abstracts and reference lists of included
articles were hand-searched to identify any potential addi-
tional relevant work.

Study selection

Following the PICOS (participants, intervention, con-
trols, outcomes, study design) criteria, we included stud-
ies assessing:

People with urinary incontinence

None

People without urinary incontinence

Quality of life

Observational (case—control, cross-sectional, cohort
studies)

nwoAnQ—~-

The diagnosis of UI could be made through self-
reported information, through validated generic (e.g.,
Katz’s index [13]) or specific (e.g., Sandvik Severity Index
[14]) questionnaires or instrumental tools (e.g., urody-
namic tests); QoL was assessed through validated tools
that are summarized in Supplementary Table 1. Studies
were excluded if they included pediatric populations; if
the data were not analyzable; or if they did not clearly
report data regarding QoL tools in UI and/or controls. No
language restriction was placed.

Data extraction

For each eligible study, two independent investigators
(NV, DP) extracted: name of the first author and year of
publication, setting, sample size, mean age of the popula-
tion, % of females, ethnicity, prevalence of some comor-
bidities related to urinary incontinence and QoL (such as
% of dermatitis, % of disability and others), diagnostic
tool used for QoL and for Ul definitions, and the severity
of the UI. These data were extracted, if possible, for those
with UI and for controls, respectively. Data about match-
ing and method (i.e., propensity score) were planned to be
extracted, but no study included this information.


https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=181768
https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=181768
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Outcomes

The primary outcomes were considered the mean values and
the correspondent standard deviations (SDs) of the validated
tools of QoL, comparing the values of participants with Ul
and the controls. If the data were reported in other ways,
e.g., median and interquartile ranges, they were transformed
into means and SD.

Assessment of study quality

Two independent authors (SC, JD) made the assessment
of the studies’ quality using the Newcastle-Ottawa Scale
(NOS) [15]. The NOS assigns a maximum of 9 points based
on three quality parameters: selection, comparability, and
outcome. As per the NOS grading in past reviews, we graded
studies as having a high (< 5 stars), moderate (5-7 stars) or
low risk of bias (> 8 stars) [16].

Data synthesis and statistical analysis

All analyses were performed using Stata, version 15.0. For
all analyses, a p value less than 0.05 was considered statisti-
cally significant.

The primary analysis compared the values of QoL tests
between participants with Ul vs. controls, according to
the test used for assessing the QoL. We calculated the dif-
ference between the means of the UI and control groups
through standardized mean differences (SMD) with their
95% confidence intervals (CIs), applying a random-effect
model [17]. We then applied the indications for interpreting
the magnitude of the SMD in the social sciences, as sug-
gested by Cohen [18], i.e., small, SMD =0.2-0.5; medium,
SMD =0.5-0.8; and large, SMD > 0.8. The data were also
reported as forest plots, in a graphical way.

Heterogeneity across studies was assessed by the I
metric. Given significant heterogeneity (I*>50% and/or
p <0.05) [19] and having at least 10 studies for each out-
come, we planned to run meta-regression analyses, taking as
moderators the factors cited in the data extraction paragraph
(see for more information Supplementary Table 2) in the
sample as whole and as differences, in prevalence, between
UI and controls. However, no outcome included 10 studies
and so these analyses were not possible. Since the causes of
UI are traditionally different between men and women, we
assessed the percentage of women in each study as potential
moderator of highly heterogeneous findings, having at least
four studies for an outcome.

Publication bias was assessed by visual inspection of
funnel plots and using the Egger bias test [20]. In case of
publication bias, when > 3 studies were available, we used
the Duval and Tweedie non-parametric trim-and-fill method
to account for potential publication bias [21]. Based on the

assumption that the effect sizes of all the studies are nor-
mally distributed around the center of a funnel plot, in the
event of asymmetries, this procedure adjusts for the potential
effect of unpublished (trimmed) studies [20]. However, no
outcome suffered on publication bias.

Results
Literature search

As shown in Fig. 1, we initially found 8279 possible eligi-
ble articles. After removing 7981 works through the title/
abstract screening, 298 were retrieved as full text. Of the
298 full text, 23 satisfied the inclusion/exclusion criteria
and were, then, included in the systematic review and meta-
analysis [22-44].

Descriptive data

The 23 studies included a total of 24,983 participants (8723
with UI; 16,260 controls). The mean age was > 50 years
in 12/23 studies and were mainly women (only women:
14 studies; more than 50% women: 8 studies; only men: 1
study) (Table 1). The studies were mainly cross-sectional
(14 cross-sectional and 9 case—control), made in America
(8 studies) and mainly included outpatients (19 studies). UI
was diagnosed mainly through self-reported information
(18 studies). Only a few studies reported details regarding
UI: namely 4 studies included only stress Ul and 3 stud-
ies a mix of stress-urgency-mixed incontinence. Only one
study reported the severity of UI (mild, moderate, severe)
[29]. QoL was assessed mainly through short-form 36 (SF-
36) [45] (10 studies), followed by other tools in order of
frequency.

Urinary incontinence and quality of life

As shown in Tables 2 and 3 and graphically in Fig. 2, UI was
significantly associated with poor QoL. For example, for
the SF-36 (total score), we observed in six studies (UI: 473
vs. 2971 controls) a SMD =—0.89 (95% CI — 1.3 to — 0.42;
I#=93.5), indicating a large association between UI and low
QoL comparing to controls. The same results presented for
SF-36 sub-scales, i.e., for SF-36 mental and for SF-36 physi-
cal scores, where the association was medium and large,
respectively, in 8 studies including 4604 participants with
UI and 10,121 controls.

When assessing the singular domain of the SF-36, UI was
associated with significant worse scores in general health
perception, physical and social function, mental health and
vitality, with a medium-large strength of these associations
(Table 2).
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Fig. 1 PRISMA flow-chart

Records identified through
database searching in
PubMed, PsychInfo,

Embase
(n=12653)

Additional records
identified through
manual search
(=0

(n=8279)

Similar findings were presented when using the Incon-
tinence Impact Questionnaire (IIQ-7) [46] in five studies,
including 474 participants with UI and 1279 controls. Using
this tool, the SMD was 0.34 (95% CI 0.01-0.67; I’=88%)
(Table 3, Fig. 2). The percentage of women in the studies
was not associated with worse QoL, in meta-regression
analysis.

Finally, statistically significant results were found when
using other tools for assessing QoL, even if these outcomes
included < 3 studies (Table 3, Fig. 2).

Publication bias

As fully reported in Table 1, no included outcome suffered
on publication bias.

Risk of bias

The risk of bias, evaluated through the NOS, was fully
reported in Table 1 (as total score) and Supplementary
Table 3 (for case—control studies) and 4 (for cross-sectional
studies), respectively. Six case—control studies over 9 suf-
fered on low quality (high risk of bias) as indicated by a
NOS < 5/9. The selection and the representativeness of cases
and controls were predominant problems in these studies
(Supplementary Table 3).

Furthermore, half of the cross-sectional studies suffered
on potential high risk of bias. Again, issues regarding the
sample size definition, poor descriptions of non-respondent

@ Springer

Records excluded based on
title/abstract
(n=7981)

Records screened
(n=8279)

Publications excluded (n = 275)

No case-control studies (n=172)

No association Ul and QoL (n=54)

No (standardized) data about QoL (n=36)

Full-text articles
assessed for eligibility
(n=298)

I Records after duplicates were removed

No sufficient data for meta-analysis (n=13)

Meta-analyses
included in the
review
(n=23)

and lack of matching were the main shortcomings for these
studies (Supplementary Table 4).

Discussion

In this systematic review and meta-analysis, including 23
studies and 24,983 participants (8723 with UI; 16,260 con-
trols), we found that the presence of UI was significantly
associated with poor QoL. These results, even if character-
ized by a high heterogeneity and a potential high risk of bias,
are of importance, since they add new insight regarding this
important topic.

Previously, approximately 10-years ago at the time of
writing, two systematic reviews without any formal meta-
analysis reached similar conclusions. One review [47]
reported that women with UI had lower QoL than their coun-
terparts, but the findings were limited by the small sample
size included; the other systematic review [48] found that
overactive bladder can be associated with lower QoL levels,
but did not include any other UI type. The present meta-
analysis overcomes these inherent limitations. First, this
review included both men and women. Even if Ul is a typi-
cal condition of women [49], increasing research is showing
the importance of Ul in men [50]. Second, all types of UI
and not only overactive bladder were included in the pre-
sent review. Finally, this work incorporated a meta-analytic
approach, quantifying the possible association between Ul
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Table 2 Main findings regarding quality of life (QoL) and urinary incontinence (UI) using short-form 36

Tools for QoL Number of Ul Controls SMD 95% CI p value P Egger’s test (p value)
comparisons

SF-36 (total score) 6 473 2971 -089 -13 -0.42 <0.0001 935 -10.0+4.27
(0.06)

SF-36 Mental 8 4604 10,121 -052 -075 -0.29 <0.0001 969  —-2.29+7.08
(0.76)

SF-36 Physical 8 4604 10,121 -1.04 -139 -0.69 <0.0001  98.6  —5.17+3.61
(0.20)

General health perception 8 4604 10,121 —0.76 —1.00 -0.52 <0.0001  94.8 —-15.1+7.27
(0.26)

Physical function 7 4392 9835 -1.04 -146 -0.63 <0.0001 979  -6.28+12.27
(0.96)

Social function 7 4392 9835 -044 -0.71 -0.18 0.001 95 —5.42+8.45
(0.48)

Phys role function 7 4392 9835 -091 -1.88 0.07 0.07 99.6  —12.54+8.27
(0.46)

Emotional role function 7 4392 9835 0.07  -0.02 0.34 0.61 95.1 8.21+8.24
(0.96)

Mental health 7 4392 9835 -058 -0.88 —-0.27 <0.0001 963  —4.56+4.68
(0.98)

Vitality 7 4392 9835 -050 -0.76 -0.24 <0.0001 949  —-8.45+8.27
0.95

Pain 7 4392 9835 -0.21 -0.52 0.10 0.19 964  —2.54+227
(0.96)

CI confidence interval, EORTC QLQ-C30 European Organization for Research and Treatment of Cancer Quality of Life Questionnaire Version
3.0, EQ-5D utility EuroQuol 5 domains, GHQ-12 General Health Questionnaire 12-items, /CIQ-LUTSquol International Consultation on Incon-
tinence Questionnaire Lower Urinary Tract Symptoms Quality of Life, I/Q-7 Incontinence Impact Questionnaire, short-form 7-items, PFIQ
Pelvic Floor Impact Questionnaire, QoL quality of life, SF-36 36-Item Short-Form Survey, SMD standardised mean difference, Ul urinary incon-
tinence

Table 3 Main findings regarding quality of life (QoL) and urinary incontinence (UI) using other tools for assessing QoL

Tools for QoL Number of Ul Controls  SMD 95% CI p value P Egger’s test (p value)
comparisons

11Q-7 5 474 1279 0.34 0.01 0.67 0.04 88 0.07+7.88
(0.99)

EORTC 1 771 3825 0.20 0.12 0.28 <0.0001 - -

QLQ-C30

King’s Health Questionnaire 3 196 151 0.23 -0.17 0.62 0.26 61.5 —-2.32+3.60
(0.64)

ICIQ-LUTSquol 1 120 145 2.52 2.20 2.85 <0.0001 - -

GHQ-12 3 105 105 0.31 0.01 0.61 0.04 16.3 107 +26
(0.15)

Ferrans & Powers’ 1 225 428 -629 —-6.67 -5.92 <0.0001 - -

PFIQ 3 354 333 1.29 0.41 2.16 0.004 96.0  7.32+31.38
(0.85)

EQ-5D utility 1 907 700 -038 -048 —-0.28 <0.0001 - -

CI confidence interval, EORTC QLQ-C30 European Organization for Research and Treatment of Cancer Quality of Life Questionnaire Version
3.0, EQ-5D utility EuroQuol 5 domains, GHQ-12 General Health Questionnaire 12-items, /CIQ-LUTSquol International Consultation on Incon-
tinence Questionnaire Lower Urinary Tract Symptoms Quality of Life, //Q-7 Incontinence Impact Questionnaire, short-form 7-items, PFIQ
Pelvic Floor Impact Questionnaire, QoL quality of life, SF-36 36-Item Short-Form Survey, SMD standardised mean difference, Ul urinary incon-
tinence
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Fig.2 Association of urinary SF-36 Physical

incontinence with quality of Effect Size Weight

. . Study with 95% CI (%)

life, effect sizes represented

in standard mean difference Martinez Agulé, 2010 B -084[ -097, -071] 1255

(SMD) and 95% confidence Tozun, 2009 (mixed) . -0.91[ -1.03, -0.78] 12.55

intervals Tozun, 2009 (urge) 015 033, 0.04] 1253
Horng, 2012 B -042[ -049, -0.35] 1255
Hawkins, 2010 W-021[ 027, -0.16] 12.56
Oh, 2006 (stress) = 6.55[ -7.22, -5.88] 12.24
de Mello Portella, 2011 8 -0.33[ -0.66, -0.01] 12.48
Tozun, 2009 (stress) . -0.58[ -0.73, -0.44] 12.54
Overall <123 [ -2.70, 0.24]

Heterogeneity: t* = 4.48, I° = 99.92%, H’ = 1313.32
Test of 2 = 2: Q(7) =491.52, p =0.00
Testof ?=0:z=-1.64, p=0.10

-8 -6 -4 2 0
Random-effects REML model
SF-36 Mental
Effect Size Weight
Study with 95% Cl (%)

Horng, 2012
Tozun, 2009 (stress)
Martinez Agullé, 2010

B -031[ 0.38 -0.24] 12,63

B 0.10[ 024, 004] 1258

B 040[ 052 -027] 1259

Tozun, 2009 (mixed) [ ] -0.46 [ 0.59, -0.34] 12.59
Hawkins, 2010 . -0.18[ 0.24, -0.13] 12.63
de Mello Portella, 2011 —--004[ 037, 028] 12.31
Tozun, 2009 (urge) # -0.12[ -0.31, 0.06] 12.53
Oh, 2006 (stress) - -3.12[ 3.52, -2.72] 12.13

-l

Overall

Heterogeneity: t* = 1.00, I° = 99.67%, H’ = 302.97
Testof 2, = 2;: Q(7) =227.11, p = 0.00

Testof ?=0:z=-1.64,p=0.10

-0.58[ -1.28, 0.11]

Random-effects REML model

SF-36 (total score)
Effect Size Weight

Study with 95% CI (%)
Aguilar-Navarro, 2012 (moderate) —- -0.56[ -0.77, 0.35] 17.48
Goris, 2010 ——— 051 -1.04, 0.01] 14.94
Aguilar-Navarro, 2012 (severe) —— -0.86[ -1.13, 0.60] 17.14
Can, 2012 —— -2.04[ -2.35, -1.74] 16.87
Aguilar-Navarro, 2012 (mild) —l— -0.38[ -0.69, 0.08] 16.89
Balkarli, 2016 —— -0.97[ -1.30, -0.64] 16.68
Overall i -0.89[ -1.38, 0.41]

Heterogeneity: t* = 0.34, I” = 93.73%, H’ = 15.96
Test of 2= 2: Q(5) =76.82, p = 0.00
Test of ?=0:z=-3.59, p = 0.00

Random-effects REML model

na-7
Effect Size Weight

Study with 95% CI (%)
Choi, 2014 (urge) —— 0.57[ 029, 0.84] 19.88
Choi, 2014 (mixed) —l—o086[ 063, 1.09] 20.69
Lin, 2018 0.09[ -0.12, 0.29] 21.16

_._
Choi, 2014 (stress) —— 0.11[ -0.11, 0.34] 20.84
Lin, 2018 —a— 0.06[ -0.33, 0.44] 17.44
Overall i 0.34[ 0.02, 0.66]
Heterogeneity: t* = 0.11, I* = 87.35%, H’ =7.90
Test of 2= 2: Q(4) = 33.44, p = 0.00
Test of 7 =0:2=2.10,p = 0.04

Random-effects REML model
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Fig.2 (continued) PFIQ

Study

Effect Size Weight
with 95% Cl (%)

Schimpf, 2009 (mixed)
Schimpf, 2009 (stress)
Schimpf, 2009 (urge)

Overall

—fl—1.87[ 1.60, 2.15] 33.65
0.50[ 0.22, 0.77] 33.66
—l—  1.50[ 1.13, 1.87] 32.68

e 1.29 [ 0.48, 2.10]

—m—

Heterogeneity: t* = 0.49, I’ = 95.41%, H’ = 21.77
Test of 2= 2: Q(2) =50.61, p = 0.00
Test of ?=0:z=3.11, p=0.00

0 2
Random-effects REML model
King’s Health Questionnaire
Effect Size Weight
Study with 95% CI (%)
Duggan, 2011 (stress) —— 0.00[ -0.36, 0.36] 38.01

Gascon, 2018
Steibliene, 2020

Overall

Testof 2= 2: Q(2) =5.19, p = 0.07
Testof 7=0:z=1.17,p=0.24

————®——————  004[ -068, 0.75] 19.35
—— 052[ 022 082 4264
i 0.23[ -0.16, 0.61]
Heterogeneity: t* = 0.07, I° = 59.94%, H’ = 2.50
-5 0 5 1

Random-effects REML model

GHQ-12

Study

Effect Size Weight
with 95% CI (%)

Mallah, 2013 (mixed)
Mallah, 2013 (urge)
Mallah, 2013 (stress)

Overall

—@—056[ 008, 1.04] 3275
—a— 0.04[ -0.43, 0.50] 33.84
—M——— 035[ -0.12, 0.82] 33.41

i 0.31[ 0.01, 0.61]

Heterogeneity: t* = 0.01, I” = 16.40%, H’ = 1.20
Testof 2= ?: Q(2) =2.39, p=0.30
Testof 7=0:z=2.05,p=0.04

Random-effects REML model

when compared to controls, with a strong level of certainty.
This work, mainly based on cross-sectional and case—control
studies at high risk of bias, highlights the necessity of future
longitudinal studies for better understanding the importance
of Ul in determining QoL.
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