Check for
DOI: 10.1002/nau.24342 updates

Received: 7 November 2019 Accepted: 21 February 2020

REVIEW ARTICLE Uiy eyjcS Ml = WILEY

Prevalence of female urinary incontinence in the
developing world: A systematic review and meta-analysis—
A Report from the Developing World Committee of the
International Continence Society and Iranian Research
Center for Evidence Based Medicine

Hadi Mostafaei'®* ® | Homayoun Sadeghi-Bazargani'? |

Sakineh Hajebrahimi'**® | Hanieh Salehi-Pourmehr'? |

Morteza Ghojazadeh™ | Rahmi Onur® | Riyad T. Al Mousa’ | Matthias Oelke®

'Research Center for Evidence Based
Medicine, Faculty of Medicine, Tabriz Abstract

University of Medical Sciences, Aims: The prevalence of urinary incontinence (UI) in the developing world
Tabriz, Iran

Iranian Evidence Based Medicine (EBM)
Centre, Joanna Briggs Institute Affiliated
Group, Tabriz, Iran primary and secondary health care programs. The objective of this report was

varies widely. Factors influencing prevalence rates are a key area of interest,

and knowledge of these would provide appropriate planning for preventive

*Department of Urology, Medical to synthesize the best available evidence to determine UI prevalence rates in

University of Vienna, Vienna, Austria . . .
adult women in a population setting.

4Department of Urology, Imam Reza

Teaching Hospital, Tabriz University of Methods: A comprehensive search strategy was employed to find published

Medical Sciences, Tabriz, Iran and unpublished studies. Databases searched included PubMed, Embase,
*ICS Developing World Committee, Scopus, Web of Science, and Google Scholar. We used the standardized Joanna
Bristol, UK

Briggs Institute Meta-Analysis of Statistics, Assessment, and Review Instru-
®Department of Urology, Faculty of

. Do ment to appraise the included studies.
Medicine, Marmara University, Istanbul,

Turkey Results: In total, 54 studies with 138,722 women aged 10 to 90 years were
"Department of Urology, King Fahd included in this meta-analysis. Prevalence of UI ranged from 2.8% in Nigeria
Specialist Hospital-Dammam, Dammam, to 57.7% in Iran. The total prevalence of UI was 25.7% (95% CI: 22.3-29.5) and

Saudi Arabia .
. o the prevalence rates for stress, urgency, and mixed Ul were 12.6% (95%
Department of Urology, Pediatric Urology

and Urologic Oncology, St. Antonius CI: 10.3-15.4), 5.3% (95% CI: 3.4-8.3), and 9.1% (95% CI: 7.0-11.8), respectively.

Hospital, Gronau, Germany When we excluded the elderly population, UI prevalence only slightly changed
(26.2%; 95% CI: 22.6-30.2). Prevalence rates varied considerably during dif-

Correspondence

Sakineh Hajebrahimi, MD, Research ferent recall periods, ranging from 15.6% for UI during the last 12 months to

Center for Evidence Based Medicine, 41.2% for Ul during the last 3 months. However, the study quality and use of

A Joanna Briggs Institute Affiliated Group,
Faculty of Medicine, Tabriz University of
Medical Sciences, Golgasht Street, Tabriz prevalence rates.

validated vs nonvalidated questionnaires only had a minor impact on the

5166/15731, Iran. Conclusions: The prevalence, methodology, and definition of UI vary widely.
Email: hajebrahimis@gmail.com and

ebrahimis@tbzmed.ac A large-scale multinational study with a homogeneous methodology is

Neurourology and Urodynamics. 2020;1-24. wileyonlinelibrary.com/journal/nau © 2020 Wiley Periodicals, Inc. 1


http://orcid.org/0000-0001-5596-1771
mailto:hajebrahimis@gmail.com
mailto:ebrahimis@tbzmed.ac
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fnau.24342&domain=pdf&date_stamp=2020-04-03

2
_I_WI LEY_U el urology.

MOSTAFAEI ET AL.

KEYWORDS

1 | INTRODUCTION

Urinary incontinence (UI) is a global medical problem ob-
served in all age groups in different countries, cultures, and
ethnicities."* The International Urogynecological Associa-
tion (IUGA)/International Continence Society (ICS) joint
report on the terminology for female pelvic floor dysfunc-
tion defined UT as a “complaint of loss of urine.”* UI is a
clinical condition” and not a disease itself.” Ul is often
underestimated and underdiagnosed in both the developed
and developing world.” UI is more common in older wo-
men” and can affect up to 58% to 84% of the elderly po-
pulation.” However, its general prevalence is reported to be
approximately 34% in elderly women and 22% in elderly
men.” A British survey showed that the prevalence of fe-
male UI may only be approximately 14%.” The prevalence
rates vary in different countries because of the utilization of
various definitions of UI, target populations, study char-
acteristics, assessment tools, response rates, age groups,
gender, availability of health care, and other factors.'*"!

There are many definitions and assessment tools for
the diagnosis of UL This variety limits the establishment
of UI prevalence rates and definition of the problem.
Many women consider Ul as an inevitable part of their
life which can delay or even prevent the diagnosis.'”
Milsom et al'” stated that (a) most of the people with UI
do not seek help, (b) only a small portion of this popu-
lation receive medication or surgery, and (c) the world-
wide estimation of UI is limited due to the lack of
epidemiological data from the underrepresented research
populations. These statements apply especially for wo-
men living in developing countries. Parameters with an
influence on the (change of) symptomatology are a key
area of interest, and knowledge of these factors can be
useful for primary prevention or prevention of dete-
rioration of the condition. The association of UI with
other diseases, socioeconomic status, ethnicity, and life-
style has only been examined in a few studies.”"*

Ul is associated with a number of psychological issues
such as anxiety, embarrassment, fear, loss of self-esteem,
worry, vulnerability, shame, depression, paranoia, and
uncleanliness.'” UI has been declared as a global medical
problem with a considerable impact on health care sys-
tems.'”'® Several studies have been conducted to de-
termine the effect of UI on quality of life.'”"*

necessary to correctly calculate and compare the prevalence rates to improve
health policies in the developing world.

developing countries, prevalence, urinary incontinence

Recent studies demonstrated that UI is also a pre-
dictor of death."””* When compared to continent pa-
tients, Ul is associated with increased mortality with a
pooled nonadjusted hazard ratio of 2.22 (95% CI: 1.77-
2.78). The mortality risk increases with UI severity: 1.24
(95% CI: 0.79-1.97) for light, 1.71 (95%CI: 1.26-2.31) for
moderate, and 2.72 (95% CI: 1.90-3.87) for severe UL*
Therefore, health systems should be able to predict the
burden and mortality of the condition in different po-
pulations to improve continence programs.

1.1 | Aim of the review

Based on our initial literature search, no systematic re-
view or meta-analysis on Ul in the developing world has
been published so far. Our review aims to identify studies
on UI in the developing world, calculate the total pre-
valence, the prevalence rates of SUI, UUI, and MUI, and
define parameters that could influence UI prevalence
rates (eg, study quality, recall periods, different ques-
tionnaires, and geographical regions).

2 | MATERIAL AND METHODS
The title of our analysis has been registered in http://
joannabriggs.org/research/registered titles.aspx

2.1 | Review questions

Primary outcome measure was the Ul prevalence rate in
adult women living in developing countries, as published in
population-based studies. The definition of developing
countries followed the recommendations of the World Bank
for low- or middle-income countries.”* Secondary outcome
measures were the establishment of prevalence rates of UI
subtypes and determination of their associated risk factors.

2.2 | Inclusion criteria

« Participants: the quantitative component of this review
only considered studies that included adult women


http://joannabriggs.org/research/registered
http://joannabriggs.org/research/registered
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who live in developing countries. Only population-
based studies were included.

« Outcomes: this review considered all related studies
that included the following outcome measures: pooled
prevalence and prevalence rates for different types of
UI (including SUI, UUI, and MUI).

» Types of studies: the quantitative component of the
review considered epidemiological study designs in-
cluding prospective and retrospective cohort studies,
case-control studies and analytical cross-sectional stu-
dies. The quantitative component of the review also
considered descriptive epidemiological study designs,
including descriptive cross-sectional studies.

2.3 | Search strategy

The search strategy aimed to identify both published and
unpublished studies. A three-step search strategy was uti-
lized in this review. Initially, a limited search of the
PubMed/Medline and CINAHL databases was undertaken,
followed by the analysis of the text identifying words used
in the title and abstract, and of the index terms used to
describe the article. A second search using all identified
keywords and index terms was then undertaken across all
included databases (see list below). Afterwards, the re-
ference list of all identified reports and articles was searched
for additional studies. Studies published in any language
were considered suitable for this systematic review.

2.4 | Databases

+ Stage 1: PubMed/Medline, CINAHL, Virginia Hen-
derson Library.

« Stage 2: Medline, CINAHL, Academic Search Pre-
miere, Web of Science, DARE, PsyINFO, and ERIC.

+ Grey Literature: Virginia Henderson Library, MEDNAR
(which includes Google Scholar), New York Academy of
Medicine Grey Literature Report, scirus.com, and Pro-
quest Dissertations. Others resources were professional
organizations relevant to the review objective to search
for reports, guidelines, or unpublished research.

Initial keywords were “urinary incontinence” and

“prevalence” (Supporting Information Appendix 1).

25 |
quality

Assessment of methodological

Publications with quantitative data were selected by two
independent reviewers (HM and SH) for assessment of

3
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the methodological validity before inclusion in the review
using the Joanna Briggs Institute Meta-Analysis of Sta-
tistics Assessment and Review Instrument (JBI-
MAStARI)” (Supporting Information Appendix 2).
Disagreements between the reviewers were resolved by
discussion or a third reviewer (HSP). Selected studies
were categorized into three quality groups based on the
score of each study. A total score of greater than 80% was
defined as high quality, a score between 60% and 80% as
medium quality and a score less than 60% as low quality.

2.6 | Data collection

Quantitative data extracted from papers used the stan-
dardized data extraction tool from JBI-MAStARI (Sup-
porting Information Appendix 3). Extracted data
included specific details about the study populations,
methods, and outcomes of interest for the review ques-
tion and other specific objectives.

2.7 | Data synthesis

Quantitative papers, whenever possible, were pooled in the
statistical meta-analysis by using the JBI-MAStARI and
Comprehensive Meta-Analysis (CMA) software (version
2.2; Biostat, Englewood, NJ). All results were subject to
double data entry. Weighted mean differences (for con-
tinuous data) and their 95% confidence intervals (95% CI)
were calculated for the analyses. Heterogeneity was as-
sessed statistically by using the standard )* test and also
explored by using subgroup analysis based on the different
quantitative study designs included in this review. Where
statistical pooling was not possible, findings were presented
in a narrative form, including tables and figures.

2.8 | Assessment of heterogeneity

Both fixed method and random effects models were used.
Statistical heterogeneity was assessed by using the I* va-
lue and the result of the y* test. Results of the appropriate
model are presented as forest plots.

3 | RESULTS

3.1 | Selection of studies

We initially identified a total of 3225 studies. We then re-
moved duplicate articles (n =38) and screened the title as
well as abstract of the remaining studies (n = 3187). Articles
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unrelated to UI were excluded, for example fecal incon-
tinence. Studies related to other urinary problems, for ex-
ample overactive bladder, urinary tract infections or male
incontinence, and studies in developed countries were also
excluded. Of the initially selected titles and abstracts, 2982
had to be excluded and, finally, 205 articles were retrieved
for the detailed full-text review. Of these, 151 articles were
excluded because they did not meet the inclusion criteria,
for example prevalence studies in pregnant women. Finally,
a total of 54 studies were included in the systematic
review.”>*%**?71 All studies underwent methodological
quality assessment. The summary of search results and
study selection is shown in the PRISMA (Preferred Re-
porting Items for Systematic Reviews and Meta-Analyses)
diagram (Figure 1). Although all studies were included in
the meta-analysis, five studies only reported about the
prevalence rates for Ul subtypes but not about the total
prevalence rate.*”*°*°®®” Therefore, not all of the 54
selected studies appeared in the forest plots for all subgroup
analyses.

3.2 |
quality

Assessment of the methodological

All articles were selected for quality synthesis (Table 1).
The JBI checklist for critical appraisal of systematic re-
views was used for this purpose.”” No article had to be
excluded because of the acceptable overall quality of the
included studies. The numbers of high-, medium-, and
low-quality articles were 23 (42.6%), 25 (46.3%), and 6
(11.1%), respectively (Figure 2).

3.3 | Assessment of heterogeneity

To evaluate the level of heterogeneity, I* statistic was
calculated in the whole study and the subgroups. The I*
across all studies and considering the random effect
model was 48.84. In the subgroups based of the quality of
the studies, I was “0”, 45.17, and 55.42 for low-,
medium- and high-quality studies, respectively. In the

Records identified through database searching
Boolean, Medline (PubMed), The Cochrane Library, Scopus, Web of Sciences,
Embase, Psycinfo, Proquest, Gray literature (n=3225)

;

Records after duplicates removed (n =3187)

'

Records screened (n =3187)

Records excluded
(n=2982)

!

Full-text articles assessed for eligibility (n =205)

Full-text articles excluded,

with reasons:(n = 151)
75=clinical based

16= not a developing country

[ Eligibility ] [Screening} [ Identification ]

Studies included in qualitative synthesis (n = 54)

12=only pregnant women

21= community dwelling

l_l

15=not a prevalence study

Studies included in quantitative synthesis

(meta-analysis)(n = 54)

3= secondary analysis of the
same national survey

9= only male population

FIGURE 1

PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) chart to demonstrate the selection of

studies for analysis of the prevalence of urinary incontinence in the developing world
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No Authors Qi Q2 Q3 Q4 Q5 Q6 Q7 Qs Q9
1 Ahmadi[2] © © © © © ® © ©
2 Amaro [6] © © © © © © ©
3 Bodhare [9] © © © © © © © © ©
4 Brieger[8] © © © © © © © ©
5 Castro[53] © © © © © ® © © ©
6  Cayan|[28] © © © © © © © ©
7 Chen[29] © © © © © © © © ©
8  Choi[30] © © © © © ® ®
9 Choo[12] © © © ® © © © © ©
10 El-Azab[31] © © © © © © © © ©
11 Eshkoor [26] © © © © © ® © © ©
12 E,,Zr]da_')erez © © © © © © © © ©
13 Ge[72] © © © © © © © © ©
w g9 @ @ e e © O ©
15 Ei?amandra © © © © © ©
16 Hornge [32] © © © © © © ©
17 Hsieh [42] ® © © © © © © ©
18 Islam [33] © © © © © © © © ©
19 Javadifar [34] © © ® ® © © © ©
20 Jiang [68] © © © © © © ©
21 Jokhio [35] © © © © © ® © © ©
22 Juliato [56] © © © © © © © © ©
23 Lee[36] © © © © © ® © ©
24 Li[69] © © © © © © © ©
25 Liu[58] © © © © © © © © ©
26 Kim [73] © © © © © ® © ©
27 Kwon [57] © © © © © © ® ©
28 Mal[s5] © © ® © © © © ©
29 Manonai [37] © © © © © ® © © ©

FIGURE 2 Quality scoring results with the JBI Critical Appraisal Checklist for Studies Reporting Prevalence Data consisting of nine
questions (Q1-Q9, see Supporting Information Appendix 2). The questions with answer “yes” are shown as , with answers “no” as , and
answer “unclear” as \. A total score of greater than 80% was defined as high quality, a score between 60% and 80% as medium quality and a
score less than 60% as low quality
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30  Marques [38] © © © © © © © © ©

31 Megabiaw [39]  © © © © © ® © © ©

32 Menezes [55] © © © © © ® ®

33 Mikou [40] © © ® ©

u g ® © e e ©e© © © ©

35 Mourad [71] © © © © ©

36 Nobrega [60] © © © ® ©

¥ ot @ 6 o e e e © o

2 e © o e e © e o o6

39 Onur[62] © © © © © © © © ©

40 Pang [63] © © © ® © © © © ©

41 Pathiraja [64] © © © © © © © ©

42 Prabhushruti[65] © © © © © © © © ©

43 Santos [41] © © © © © ©

44 Stones [45] © © © © © © ©

45 Tamaninifa6] @ © © © © © © © ©

46 Tseng[48] ® © © © © ® © © ©

47  Tozun [47] © © © © © © © ©

B gy © © @ © © © © © ©

49 Wong [66] © © © © © © © © ©

50 Wu[50] © © © © © © © © ©

51 Yu[70] © © © © © © © © ©

52 zhang [67] © © © © © © © ©

53 LeiZhang [51] © © © © © © © © ©

54 zhu[52] © © © © © © © © ©
Total 87.0% 94.4% 90.7% 92.6% 98.1% 55.6% 87.0% 94.4% 62.7%

FIGURE 2 Continued

subgroups based on the definition of UI, I was 17.26,
47.91, 4.44, 0, 65.28, and 46.90 for UI defined as “any
involuntary loss of urine”, “involuntary loss of urine in
the last 4 weeks”, “involuntary loss of urine in the last 3
months”, “involuntary loss of urine in the last 6 months”,
“involuntary loss of urine in the last year”, and “not
identified”, respectively. The I* was 60.55 in the studies
that used a validated questionnaire and 19.48 for the

studies that used nonvalidated questionnaires. Finally,

the I” was calculated 64.70 in the “country” subgroup and
26.87 in “region” subgroup.

3.4 | Publication bias

To assess the publication bias of the selected studies, a
funnel plot was drawn. It seems that the sample size of
the included studies is appropriate for the purpose of
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FIGURE 3  Funnel plot analysis of 54 Funnel Plot of Standard Error by Logit event rate

studies. Only one study on the left side (*) 00
below is totally out of distribution™ Oo O &0
o o B 5
041
o
02
o
s
w03
B
S
c
S 04
n
*
05 le)
06
4 3 2 El 0 1 2 3 4
Logit eventrate
amuz name Statistics for each Itudy Event rate and 85% C1
Event Lower Upper
rate imit limit  Z-Value p-Value
Ahmad et a 2007 0384 0351 0418 G650+ 0000 |
Amaro et d. 2000 020 0238 0305 1.55- 0000 |
Bodhare et d 2010 0100 0078 0128 154&- 0.000 =]
Castro 0430 0441 0520 o097 034
Cayan 2016 06 017 0w 21.7%8 0000 jm
Crenet d 2003 057 059 054 2617 000
Choiet d. 2012 0238 028 02Z7 1108t 0000 ]
Choo et d 2003 0408 032 043 660+ 0000 o
ElAzeb et d. 2007 0548 05¢ 052 386 0000
Eshkoor et d 2015 0040 0030 0082 21620 0000 m
Garcia-Perez et d 2005 0184 0164 0206 2086 0000 o
Geet d. 2000 0221 027 0236 23907- 0.000 | |
Heebrahimietd. 1906190 0236 0196 0281 9788 0000 [=3
Homge e d. 2005 0220 0208 022 3_¥7%6 0000 |
Heich et d. 1000 0208 02% 032 15264 0.000 o
Islam et d. 2013-2014 027 0217 0259 1985 0000 o
Javadfer et d 2018 057 0555 058 680 0000 o
Jarg Yenet d 2016 0277 02%9 0206 21068  0.000 =
Jokhoo et d 2012 0115 017 0124 463Z7- 0000 =]
Julisto 2017 023% 027V 0268 13682 0000 o
Kim 2017 0075 009 0082 50948  0.000 n
Kwon and Lee 2007-2000 00™ 0074 0084 65838 0000 [}
lee et d 2006 0244 0237 0251 534000 0.000 |
La Zharg et d 2006 0319 0312 036 43712 0000 | |
L20W0e d 0309 032 0316 512 0000 [
Luet d 20102012 0233 022 024 3715 0000 |
Ma 1007 0340 028 0300 597 0000 -
Manona et & 2003-2004 0365 03% 034 8% 0000 s}
Mages L M. etd 20002010 0204 0273 0316 16480 0.000 o
Megahiaw et d 2012 0078 0055 0109 13164 0.000 ]
Menezes et d. 2008 017 0086 0133 1681+ 0.000 (=]
Mikou et & 2001 0Z71 0244 0200 13900 0.000 |
Mohd Sidk 090 0964 0997 6&8 0000 Cl
Moradet d 0Z0 025 0291 19008 0.000 m
Nobrega et d 2013 0175 0128 0235 820+ 0.000 =
Ojengbede et a. 200 0028 004 003 4138 0000 ]
Orur et d 2009 0463 0443 0484 35% 0000
e d 2003 0258 025 0204 1155 0000 o
Pathraa et d 20152016 0585 055 0% 536 000 ]
Prabhu Stiet d. 20102011 0255 0212 0303 8780 0000 -
Santos et d. 2007-2008 0201 019 0238 1250 0.000 o
Stones et d. 2008 0062 0054 0071 3B760  0.000 o
Tamanin et d 2010 0282 0254 0311 129 0000 n
Tozun et d 2007 0495 040 0520 038 0691 _l
Tseng et a 1997 0216 012 024 11990 0000 |
Velrquez Magna et d. 2006 0465 03% 054 068 0532
Wuerd 209 03% 033 0371 14420 000 O
Yu 2007 033 0301 030 88 0000 ]
ZHJ Len et d. 2006 038 032 0308 16468 0.000 =
Pooled prevalence 027 023 0206 103 0000 L 4
-1.00 0.5 000 0.50 1.00

FIGURE 4 Prevalence of urinary incontinence in the individual studies of the selected literature resulting in a pooled prevalence rate of
25.7% (95% confidence interval: 22.3-29.5) using random-effects analysis
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Study name Subgroup within study

Event Lower Upper

Statistics for each study

rate limit limit Z-Value

Bodhare etal. 2010 SUI 0.057 0.040 0080 15.285-

Briegeret al. Sul 0070 0.054 0.090 18.888-

Cayan 2016 Sul 0.047 0036 0.060 22.201-

Chenetal. Sul 0.180 0.160 0.202 20.621-

Choo et al. Sul 0229 0207 0253 18.413-

El-Azab et al. Sul 0.148 0.132 0.166 25.263-

GarciaPerezetal. SUI 0104 0.089 0.122 23.766-

Geetal. Sul 0.129 0.118 0.141 35401-

Hemachandra etal. SUI 0098 0.085 0.113 27.353-

Jiang Yan et al. 2016 SUI 0.231 0215 0.249 24.850-

Jokhio et al Sul 0.047 0042 0.053 45.324-

Juliato 2017 sul 0064 0.049 0.084 17.970-

Leeetal. Sul 0.119 0.114 0.125 75.270-

Lei Zhang et al. 2006 SUI 0.189 0.183 0.195 78.586-

Livetal. sul 0.140 0.131 0.149 46.428-

Manonai et al. Sul 0336 0309 0.364 10.796-

Megabiaw et al. Ssul 0012 0.005 0.029 9.545-

Mourad et al Sul 0.060 0.050 0.072 28.129-

QOengbede et al. Sul 0.023 0019 0028 39.742-

Onuretal. Ssul 0460 0440 0481 3.812-

Qeerdogan et al. Sul 0.1 0.088 0.138 16.345-

Pangetal. Sul 0.130 0.108 0.156 17.496-

Pathiraja et al. sul 0.100 0.089 0.113 31.982-

Shruti et al. Sul 0.143 0.110 0.184 11.777-

Tozun et al. sul 0.161 0.144 0.180 24.141-

Tsenget al. Sul 0.109 0077 0.154 10473-

Wong et al. Sul 0408 0.367 0450 4.251-

Wu eral. sul 0264 0247 0282 22.361-

Zhang et al. Sul 0.166 0.156 0.177 41.107-

ZHU Lan et al. Sul 0229 0218 0.241 36.858-

Pooled p 1 0.126 0.103 0.154 16.409-
Bodhareetal. 2010 UU 0023 0013 0039 13204
Briegeretal. ua 0150 0127 0176 17.725-
Chenetal. ua 0.186 0.165 0209 20.333-
Choo et al. U 0.031 0023 0042 21.536-
Bl-Azbetal. ua 0150 0134 0.168 25.174-
GarciaPerezetal. UU 0018 0012 0027 19.322-
Geetal. ua 0017 0013 002 29.005
Jiang Yaneta. 2016 U 0016 0012 002 25284
Jokhioet al uu 0.032 0027 0037 42702-
Juliato 2017 ua 0078 0061 0100 18.127-
Leeetal. ua 0019 0017 0021 62297-
Lei Znang et al. 2006 U 0026 0024 0028 79462-
Li 2010 etal. ua 0026 0024 0028 79.529-
Liuetal. uu 0030 0026 0035 43.708
Manonai et al. ua 0110 003 0.130 21.951-
Megabiawet al. ua 0010 0004 0026 9.087-
QOengbede et al uu 0010 0008 0013 32333
Quretal. ua 0430 0410 045 6.656-
Qeerdogan et al ua 0070 0053 003 16.504-
Pangetal. ua 0155 0131 0183 16.797-
Pathiraja et al uua 0156 0142 0171 29723-
Shruti et a U 0.082 0058 0.116 12451-
Toanetd ua 0085 0072 0099 26384
Tsengetal uua 0066 0042 0104 10.530-
Wong et al U 0204 0172 0240 12749
Wuera. U 0019 0014 0025 26642-
Znangeta. uu 0100 0092 0109 45.13-
ZJlanetd. ua 0028 0024 0033 42283
ooléd prevalénce 0053 0034 0083 11918

Event rate and 95% ClI

FIGURE 5 Prevalence rates for subtypes of urinary incontinence using random-effects analysis: stress urinary incontinence (SUI) 12.6%
(95% confidence interval 10.3-15.4), urgency urinary incontinence (UUI) 5.3% (95% confidence interval 3.4-8.3) and mixed urinary

incontinence (MUI) 9.1% (95% confidence interval 7.0-11.8)

our analysis but the pattern of distribution is not
completely symmetric. This could have been caused by
a publication bias or methodological flaw. We did not
exclude any of these studies and performed subgroup
analyses because only one study’’ was totally out of
distribution (Figure 3).

3.5 | Prevalence of Ul

The prevalence rates of the individual studies and the
total prevalence of UI is shown in Figure 4. In the fixed
method analysis, prevalence of Ul was 29.4% (95% CI:
29.1-29.6) but I? was more than 50% which demonstrates
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Bodhareetal. 2010 MU 0020 0011 0036 12801-
Briegeret al. MU 0140 0.118 0165 18.026-
Cayan 2016 MU 0018 0011 0027 18425
Crenetal. MU 0171 0151 0193 21.038-
Choo etal. M 0149 0131 0169 22.397-
El-Azb et al. MU 0250 0230 0271 19335
GarciaPerezetal. MU 0572 0545 0599 5188
Geetal. M 0075 0066 0085 3653
Jiang Yan et al. 2016 MU 0030 0024 0038 29.080-
Jokhio etal MU 0028 0024 0033 41643
Juliato 2017 MU 0095 0076 0.118 18.088-
Lecetal. MU 0102 0097 0107 76470-
Lei Znang et al. 2006 M 0034 0090 0098 91.122-
Li 2010et al. M 0034 0090 0098 91.199-
Liuetal. M 0063 0057 0070 48345
Manonai et al. MU 0081 0066 0098 22236-
Megabiawet al. M 0056 0037 0083 12908-
Mourad et al. M 0120 0106 0136 27.871-
Qengbedeetal. MU 0006 0004 0009 27.907-
Qemdoganeta. MU 0077 0058 0100 16.553-
Pang etal. M 0309 0277 0343 10178
Pathiragja et al. MU

Shruti et al. M 0030 0017 004 11.141
Toaunetal. M 0249 0228 0271 19.012-
Tsengetal. M 0063 0039 0.100 10.488-
Wongetal. MU 0159 0131 0192 14.154-
Wuera. MU 0069 0060 0080 32632-
ZHUlanetal. M 0124 0115 0133 46.559-

Pooled prevalence

0.000
0.000
0.000

5
O™ T T TTT bl

88
m n
L] ]

o
g
8
0...

-1.00 -0.50 0. 0.50 1.00

FIGURE 5 Continued

high heterogeneity of the studies. We therefore used the
random effect model here and for all additional analyses
that showed an overall UI prevalence of 25.7% (95% CI:
22.3-29.5). The prevalence of different UI types was 12.6%
(95% CI: 10.3-15.4), 5.3% (95% CI: 3.4-8.3), and 9.1% (95%
CI: 7.0-11.8) for SUI, UUI, and MUI, respectively
(Figure 5).

3.6 |
women

Prevalence of Ul without elderly

The prevalence of UI significantly increases with age.”
However, we could not perform the age-based analysis
for our patient groups because this data was unavailable
in the literature. For this reason, we performed a sub-
group analysis after excluding studies focussing on the
elderly population in the title or text (n = 6). This analysis
showed that the total UI prevalence only changed slightly
to 26.2% (95%CIL: 22.6-30.2; Figure 6).

3.7 | Prevalence of Ul based on the
definition of incontinence

There are several definitions for UI that may influence the
prevalence. The prevalence of UI for any involuntary loss of
urine independent on the time period was 25.5% (95% CI:

18.5-34.2; Figure 7). When UI was defined as involuntary
loss of urine in the last 4 weeks, the prevalence rate was
33.4% (95% CI: 29.5-37.5). However, when UI was defined
as involuntary loss of urine during the last 3 months, the
prevalence rate was 41.2% (95% CI: 18.4-68.5), whereas the
prevalence rate of any involuntary loss of urine during
the last year was 15.6% (95% CI: 10.9-21.8).

3.8 | Prevalence of Ul according to the
study quality

To demonstrate the effects of the study quality on data
pooling, we divided the retrieved studies according to
their methodological quality. The UI prevalence was
28.2% (95% CI: 24.0-32.9), 19.4% (95% CI: 15.0-24.8), and
21.8% (95% CI: 11.1-38.3) for studies with high, medium,
and low quality, respectively (Figure 8).

3.9 | Prevalence of Ul according to the
use of validated vs nonvalidated
questionnaires

The methods to assess the prevalence of UI varied widely.
Only approximately half of the studies (55.5%) utilized vali-
dated questionnaires (n = 30). For this reason, we analyzed
the prevalence of UI according to the use of validated or



16 WI LEy_Iﬂvumurology

MOSTAFAEI ET AL.

Urodynamics

Study name Statistics for each study
Event Lower Upper

rate limit limit Z-Value p-Value
Ahmadiet a 038¢ 031 0418 6501- 0.000
Amaro et d. 0270 0238 0305 11.557- 0.000
Bodwre et d 0100 0078 0128 15487- 0.000
Castro et d. 0480 0441 050 00987 034
Cayanet a 0146 017 0167 21.758 0.000
Crenet d. 0537 050 054 2617 0.000
Coieta 0238 028 0277 11.081- 0.000
Chooet d. 0408 0382 0435 660+ 0.000
BtAzab et d. 0548 054 0572 3.806 0.000
Garca-Perez e d. 0184 0164 0206 20865 0.000
Geetd 0221 027 0236 28907- 0.000
Hejebrahimi et d 0236 0196 0281 9788 0.000
Homge et al 0220 0208 02ZR BTG 0.000
Islam et &l 0237 0217 025 1985 0.000
Javadfer et d. 0577 0555 058 6.860 0.000
Jang Yanet d. 0277 020 0295 21.068 0.000
Jokhio et al 0115 0107 0124 45.327- 0.000
Juisto et al 0236 027 0268 13682- 0.000
Kwon and Lee 007 0074 0034 65856 0.000
leeet a 0244 0237 0251 56400 0.000
La Zhang et d 0319 0312 036 48712 0.000
Lieta 0308 0312 0316 51.206 0.000
Lueta 0238 022 024 F15 0.000
Na 0340 023 030 59708 0.000
Menorsi et d 0365 037 03¢ 895 0.000
Megahiaw et al 0078 0055 0100 13164 0.000
Menezes et al 015% 0123 019% 12020 0.000
Micou et &. 0271 0294 0200 13900 0.000
Mourad et &l 0230 0211 0250 21880 0.000
Nobrega et d 0175 0128 0235 8201- 0.000
Ojengbede et d. 0028 0024 0033 41383 0.000
Orur et d. 0463 0443 0484 3586 0.000
Ozerdogan et d 0258 025 024 11.55 0.000
Pathrag et d. 055 05% 055 5.32%% 0.000
Sartos et a 0320 021 0381 616 0.000
Shruti et & 0255 0212 0303 8780 0.000
Stones et al 0062 004 0071 3B760 0.000
Ton et a 046 040 0520 03 06
Velazquez Megnaetad 0466 030 054 0626 05
Wuerd 03% 0333 0371 1440 0.000
ZHULmnet a 0386 0%F2 0398 16468 0.000
Pooled prevalence 0262 026 032 10313 0.000

Event rate and 95% CI
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FIGURE 6 Prevalence of urinary incontinence excluding elderly women using random-effects analysis

nonvalidated questionnaires. In the studies with validated
questionnaires, the prevalence rate of UI 23.5% (95% CIL: 19.4-
28.1). In contrast, the prevalence rate was 27.7% (95% CL:
22.6-33.4) in studies that used nonvalidated questionnaires.

3.10 | Prevalence of UI according to
geographical region

Included studies were also analyzed according to their
geographical origin (Figure 9):

« Eastern Asian and Pacific region: 25.6% (95% CI: 21.4-30.2)
« South Asia: 14.2% (95% CI: 6.1-29.8)

« Europe and Central Asia: 32.2% (95% CI: 18.9-49.15)

« Middle East and North Africa: 37.3% (95% CI: 25.8-50.5)
+ Sub-Saharan region: 4.6% (95% CIL: 1.7-12.3)

« Latin America: 28.8% (95% CI: 22.2-36.4).

In large population studies in individual regions or
countries, the prevalence rate of UI was 18.9% (95% CI:
14.4-24.3). In contrast, the prevalence of Ul was 28.8%
(95% CI: 24.4-33.5) when only a small population sample
was investigated. The results of all subgroup analyses are
summarized in Table 2.

4 | DISCUSSION

Our systematic review and meta-analysis is the first
comprehensive report of Ul prevalence rates in the de-
veloping world. Our analysis demonstrates that approxi-
mately 26% of the adult female population in developing
countries has Ul. However, more accurate prevalence
data is difficult to retrieve from the epidemiologic lit-
erature since striking differences exist among the studies
in terms of methodology, definitions of UI and
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Study name Subgroup within study Statistics for each study, Event rate and 95% CI
Evert Lower Upper

rate  limit  limit ZValue pValue
Ahmadi et al. 2007 Anyimvoluntaryloss of uine 0384 0351 0418 6501- 0000 | |
Amaro et a. 2009 Anyinvoluntaryloss of uine 0270 0238 0305 1.557- 0000 | |
Bodhare et al. 2010 Anyimoluntary loss of uine 0100 0078 0.128 15487- 0.000 | |
Castro Anyimoluntaryloss of uine 0480 0441 0520 0867- 034 ‘
Bl-Azab et al. 2007 Anyimoluntaryloss of uine 0548 0524 0572 38%6 0000
Hajebrahimi et al. 1998-1999  Anyimoluntaryloss of uine 0236 019% 0281 978 0000 =]
Hsiehetal. 1999 Anyimoluntaryloss of uine 028 0276 032 15264 0000 | |
Juliato 2017 Anyimoluntaryloss of uine 023 0207 0268 13652 0000 O
Kim2017 Anyimoluntaryloss of uine 0075 0069 0082 50943 0000 n
Kwon and Lee 2007-2009 Anyinvoluntary loss of uine 0079 0074 0084 6582 0000 |
Leeeta. 2005 Anyimoluntaryloss of uine 0244 0237 0251 56400 0.000 o
Ma 1997 Anyimoluntaryloss of uine 0340 0293 0390 5978 0000 ]
Marques L M et al. 2009-2010 Anyimoluntaryloss of uine 0204 0273 0316 16480- 0.000 n
Menezes et al. 2003 Anyimoluntaryloss of uine 0107 008 0133 1681- 0000 =
Mohd Sidik Anyimoluntaryloss of uine 0990 0964 0997 6828 0000 | |
Nobrega et al. 2013 Anyimoluntaryloss of uine 0175 0128 0235 8201- 0000 | 3
Qengbede et al. 2009 Anyimoluntaryloss of uine 0028 0024 0033 41.383 0000 @
Quretal. 2009 Anyimoluntaryloss of uine 0463 0443 0484 3526 0000 |
Prabhu Shuti et al. 2010-2011 Anyimvoluntaryloss of uine 025% 0212 0303 8780 0.000 ||
Tsengeta. 1997 Anyimoluntaryloss of uine 0216 0.182 0254 1.910- 0000 | |
Pooled prevalence 0255 0185 0342 5058 0000 <>
Cayan 2016 Imolurtaryloss of urineinthe last4 weels  0.146 0127 0.167 21.758-  0.000 | | L
Crenetal. 2003 Imoluntaryloss of urineinthe last4 weels 0537 0509 0364 2617 0009
Choo et al. 2003 Imolurtaryloss of urine inthe Iast4 weels 0408 0382 0435 6604 0.000 n
Geeta. 2009 Imoluntaryloss of urineinthe last4 weels 0221 0207 0236 28907- 0.000 o
Islametal. 2013-2014 Involuntaryloss of urineinthe Iast4 weels 0237 0217 0239 19825 0.000 | |
Javadfaretal. 2018 Imolurtaryloss of urine inthe Iast4 weels 0577 0555 0598 6860 0.000 |
Jiang Yan et al. 2016 Inoluntaryloss of urineinthe Iast4 weels 0277 0258 0295 21.063- 0.000 o
Lei Znang et al. 2006 Imolurtaryloss of urine inthe Iast4 weels 0319 0312 0326 48712~ 0.000 o
Li2010eta. Imolurtaryloss of urine inthe Iast4 weels 0309 0302 0316 51293  0.000 o
Liuetal. 2010-2012 Inoluntaryloss of urineinthe Iast4 weels 0233 0222 0244 37125 0.000 o
Menonai etdl. 20032004  Imolurtaryloss of urine inthe last4 weels 0365 0337 0334 8945  0.000 ul
Miou et al 2001 Inolurtaryloss of urineinthe Iast4 weels 0271 0244 0299 13903 0.000 o
Qeerdogan et al. 2003 Imolurtaryloss of urineinthe last4 weeks 0258 0225 0294 11.555-  0.000
Toanetal. 2007 Inoluntaryloss of urineinthe Iast4 weels 0495 0470 0520 0398 0691
Velazquez Magna et al. 2006imvoluntaryloss of urineinthe last4 weeks 0465 03% 0574 0626 0532
Wuera. 2009 Imoluntaryloss of urineinthe last4 weelks 0352 0333 0371 14420- 0000
Yu 2007 Imolurtaryloss of urineinthe last4 weels 0334 0301 0389 8833 0.000
ZrlULanetal. 2005 Imvolurtaryloss of urineinthe last4 weels 0335 0372 0398 16463 0.000

Pooled prevalence 0334 02 0375 75% 0000

Tamanini et al. 2010 Involuntaryloss of urine inthe last 3months 0282 0.254 0311 12982- 0.000

u

o

o

¢
Pathiraja et al. 2015-2016Involuntary loss of urine inthe last 3months 0555 0535 0575 5326 0.000 [

Pooled prevalence 0412 0184 0685 0615 0539
Choi etal. 2012  Imoluntary loss of urine inthe last 6 months 0238 0203 0.277 11.081- 0.000 -
Pooled prevalence 0238 0203 0277 11.081- 0000 &
Garcia-Perez et al. 2005 Involuntary loss of urine in the lastyear 0.184 0.164 0206 20865 0.000 .
Homge et al. 2005 Involuntary loss of urine in the lastyear 0220 0208 0232 35795 0.000 .
Megabiaw etal. 2012 Involuntaryloss of urine in the lastyear 0078 0055 0109 13.164-  0.000 | ]
Pooled prevalence 0156 0.109 0218 8.060- 0.000 0
Estioar 4. 2015 Not defined 000 00D O0OR 2160 00D
Jotioeta. 2012 Not defined ans 0107 Q124 4637 000 =]
Maradetd. Net defined 0270 025 0291 19008 00 ]
Senke et al. 2007-2008 Not defined 0201 0169 0238 1259  00W ||
Soesetal. 2000 Not defined 0022 005 0071 36763 000
Pooled prevalence 0f3 000 0265 57% 00 L 2
-1.00 -0.50 0.00 0.50 1.00

FIGURE 7 Prevalence of urinary incontinence (UI) based on its definition using random-effects analysis. Some studies defined UI as
any involuntary loss of urine, whereas other studies defined incontinence as involuntary loss of urine during the last 4 weeks, 3 months, or
12 months. However, some studies did not define the recall period for UI
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Studyname Subgroup within study Statistics for each study Event rate and 3% C1

Event Lower Upper

rae fimt mit ZViue pVaue
Bodmreetd. High quaity 010 0072 Q1B 15457 0000 |
Cagnetd. High qudlity 048 01Z7 0167 217 000 m|
Chenetd. High qudity 05% 050 054 267 000
B-fzzbetd. High qudity 058 0S¥ 052 386 000
GacaPeezdd. High quality 0184 014 025 2086 000 [ |
Geetd. Highqudlity 021 027 028 247 000 ||
Islametd. High qudlity 02¥ 027 029 1925 000 |
Juidgo High qudlity 026 027 028 1362 000 |
Lsi Zrang etd. High qudlity 024 02% 0251 %540 000 |
Luetd. Highqudity 031 0312 03B 43712 000 O
Ulinetd. High qudity 0@ 032 0316 5126 000 m|
MagquesLM etd.  Highqudity 0¥ 03% 034 806 000 |
Onretd. High quality Qe oM 008 413 000 [ ]
Pag High qudlity 028 025 02¢ 155 000 O
Asinetd. High quality 056 056 055 536 000
Smfetd High quality 0201 010 028 1250 000 |
Tanetd. High qudlity 046 040 050 036 080
Velzquez Magraetd.  Highqudity 046 030 054 0688 052
Woerd. High quality 0¥ 033 031 1490 000 O
Yu 2007 High qudity 03¢ 0201 030 ase 000 O
ZHULanetd. High qudlity 036 032 038 1648 000 [ |
Pooled prevalence 02X 020 0x8 8316 000 L 4
Herved et dl, Medumauity 0¥ 0B 0418 @D Q0D |
Areodd. Medumaulity Q20 02® 036 NS- Q0D ||
Catroetd. Medumaudity 0400 0441 050D 097 03 Ll
Crooetd. Medumauity 048 032 04% &8¢ Q0D O
Esfardd. Medumausity 000 Q0D QO 2180 Q0D ||
Hgerahimietd.  Medungudity 026 018 021 a7 00D |
Hargedd. Medumqudity 020 028 022 X 00D |
Hechatd Medumausity QX8 078 032 HX+ 00D ||
Jayg Yanetd. Medumausity 0Z7 023 026 2108 Q0D | |
Jdtioetd. Medumausity oMs Qi Q12 4837 Q0D ||
Heenadlee Medumauity 005 Q0B Q02 SR Q0D O
Leectd. Medunaudity 00m 0074 004 668 Q0D | |
Maetd Medumausity 0@ 022 024 F15 00D |
Maosd ed. Medunqusity 030 028 030 4598 Q0D |
Megabiavet d. Medumaudity 024 0Z3 0318 B4 Q0D O
Mdd Sidk Medunaudity 021 02 020 13ge 00D |
Morad et d Medumausity Qo0 09¢ 09 BB Q0D |
Ceagbkeatd. Medumqusity Qs 0128 02% &1+ 00D I}
Qeerdganetd.  Medunaudity 0463 0483 044 358 00D O
Saised. Medunaudity 026 0212 03B &7 Q0D |
Qoesetd. Medumauity 002 0 007 |7 Q0D ]
Taenini etd. Medumausity QX2 024 031 22 Q0D |

020 0191 030 &r2 00D Eed
Pooled prevalence
Choietal.  Lowquality 0238 0203 0277 11081 0000 |
Javadfaretal. Low quality 0577 055 05€ 6830 000
Menezes et al.  Low quality 0078 005 0100 13164 000 | |
Mkouet al.  Lowquality 0107 0088 0133 1681 0000 ||
Nobrega et a.  Low quality 0270 029 0201 19008 00 O
Tsengeta.  Lowdquality 0216 012 0254 11910 000 ]
Pooled prevalence 0218 011 0383 318 00@ <=

-1.00 0.50 0.00 0.50 1.00

FIGURE 8 Prevalence of incontinence according to the study quality using random-effects analysis. Publications with quantitative data
were selected for assessment of the methodological validity before inclusion in the review by using standardized critical appraisal
instruments from the Joanna Briggs Institute Meta-Analysis of Statistics Assessment and Review Instrument (JBI-MAStARI) (Supporting
Information Appendix 2). Selected studies were categorized into three groups based on the score of each study. A total score of less than 80%
was defined as high quality, a score between 60% and 80% as medium quality and a score less than 60% as low quality
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FIGURE 9 Urinary incontinence prevalence rates based on studies in different geographical locations

populations that together limit the calculation of more
accurate estimates. The heterogeneity between the stu-
dies prevented additional calculations but our results still
provide some important insights into the parameters that
influence the UI prevalence in the developing world.
The prevalence rate of SUI (12.6%) was higher than
the prevalence rates of MUI (9.1%) or UUI (5.3%). Most
strikingly, the prevalence of MUI in the developing world
is almost two-fold higher than for UUI Contradictory
data appeared when comparing the prevalence rates for
the recall periods of 3 months (41.2%) and 12 months
(15.6%). Patients may have overestimated the frequency
of UI during the shorter recall period or forgotten urinary
leakage episodes during a longer recall period, especially
in women with infrequent or less severe UL In the pre-
sent analysis, we did not have any time restriction of the
published literature. Therefore, it is also possible that
more recently published studies demonstrate a higher
prevalence of Ul due to greater awareness and reporting.
In our meta-analysis of 54 studies, heterogeneity in
the fixed method model was high. Nevertheless, the
heterogeneity in a meta-analysis of clinical trials should
be small because all included studies estimate the same
condition for a similar population in one region.”*
However, this heterogeneity is still possible due to dif-
ferences in study populations, measurement methods,
and possible cultural differences, especially when effects
are measured by applying patient-reported outcomes.’
Because of the high heterogeneity of the studies, we

performed random-effect analyses for the main results
and subgroups. It is arguable whether random-effect
analyses are more suitable because different studies may
measure different items in epidemiological studies.”® The
situation is different when results are pooled from several
epidemiological studies. Here different studies definitely
measure different things. There is no way of controlling
for all possible confounders and, therefore, substantial
heterogeneity can be expected.””

In the current meta-analysis, the funnel plot was not
symmetric for the selected studies and, therefore, some
kind of publication bias or methodological effect is likely.
Inadequate response rate can also cause an asymmetric
funnel plot. In other words, we cannot see a uniform
methodology and assessment tool for screening and di-
agnosing UI across the studies.

The difficult task in the interpretation of the meta-
analysis results, despite its purely statistical tool nature, is
to draw general conclusions for the real world based on
analyses in the theoretical world in which all models are
correct and all prerequisites are fulfilled.”” The majority
of the included studies were conducted in Eastern Asia
and the Pacific region and only a few studies were carried
out in Sub-Saharan Africa. The high number of studies in
a highly populated country like China®>>">*>%°07072 jg
plausible but the high number of studies in less popu-
lated countries like Turkey”****"°* may influence the
overall outcome of the meta-analysis. This appears to be
important because ethnicity can influence the prevalence
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incontinence in the developing countries

Variables

Total UT prevalence

SUI

UUI

MUI

UI prevalence without
elderly women

UI prevalence based on
its definition

Any involuntary loss of
urine

Involuntary loss of
urine in the
last 4 wk

Involuntary loss of
urine in the
last 3 mo

Involuntary loss of
urine in the
last year

UI prevalence based on
study quality
High quality

Medium quality

Low quality

UI prevalence based on
questionnaire type
Validated

Nonvalidated

UI prevalence based on
geographical location
East Asia and Pacific

South Asia

Europe and
Central Asia

Event rate

Summary of subgroup analyses for urinary

Random-
effect analysis

% (95% CI)

25.7%
(22.3-29.5)
12.6%
(10.3-15.4)
5.3%
(3.4-8.3)
9.1%
(7.0-11.8)

26.2%
(22.6-30.2)

25.5%
(18.5-34.2)
33.4%
(29.5-37.5)

41.2%
(18.4-68.5)

15.6%
(10.9-21.8)

28.2%
(24.0-32.9)
25.0%
(19.1-32.0)
21.8%
(11.1-38.3)

23.5%
(19.4-28.1)
27.7%
(22.6-33.4)

25.6%
(21.4-30.2)
14.2%
(6.1-29.8)
32.2%
(18.9-49.1)

Fixed method
model

% (95% CI)

29.4%
(29.1-29.6)
17.3%
(17.0-17.6)
7.6%
(7.4-7.8)
12.1%
(11.8-12.3)

29.3%
(29.1-29.6)

23.4%
(22.9-23.8)
32.5%
(32.2-32.9)

48.3%
(46.6-50.1)

20.7%
(19.7-21.7)

31.5%
(31.1-31.8)
21.6%
(21.2-22.0)
36.3%
(34.9-37.7)

27.7%
(27.4-28.0)
34.0%
(33.5-34.6)

27.5%
(27.3-27.8)
26.3%
(25.3-27.2)
40.3%
(38.9-41.6)

TABLE 2 (Continued)
Event rate
Random- Fixed method
effect analysis model
Variables % (95% CI) % (95% CI)
Middle East and North  37.3% 42.8%
Africa (25.8-50.5) (41.6-43.9)
Sub-Sahara 4.6% 3.4%
(1.7-12.3) (2.9-3.9)
Latin America 28.8% 29.8%
(22.2-36.4) (28.5-31.0)

Results of both the random-effect analysis, which were used throughout the
articles, and the fixed method model are provided.

Abbreviations: MUI, mixed urinary incontinence; SUI, stress urinary
incontinence; UI, urinary incontinence; UUI, urgency urinary incontinence;
95% CI, 95% confidence interval.

and type of UL*"” The highest prevalence of Ul, with
more than 37% of population affected, was seen in Middle
East and North Africa as well as in Europe and Central
Asia, whereas the lowest prevalence rate was seen in Sub-
Saharan countries. These variations in the prevalence
rates of UI confirm that the region with different cultures
and races influences results." >’’ Other explanation for
the geographical differences is its impact on social ac-
tivities and responsibilities in different cultures and re-
gions. Embarrassment, shame, lack of trust to the health
system as well as the lack of knowledge and under-
standing of incontinence as a disease decrease the help
seeking behavior in the patients. Thus, some patients
rather hide their condition and others might consider it a
natural process of aging.”® Different definitions of UI
complicate the calculations and produce heterogeneous
data.””® For example, the UI prevalence rate of UI
ranged from 12% to 53% with a mean of 35.1% in the
study of Diokno et al. In this study, the authors defined
UT as urinary leakage at 6 or more days during the last 12
months.”’ When UI was defined as any uncontrolled loss
of urine with frequency of at least twice per month, the
prevalence rate ranged from 4.5% to 37%, with a mean of
18%.% These findings show that the accurate and re-
producible prevalence of UI cannot be measured without
using standardized definitions and wvalidated ques-
tionnaires in well-designed high-quality studies.”’
Several studies reported about the prevalence of different
UI types, including SUI, UUI, and MUI The most prevalent
type of Ul in the individual studies and in our meta-analysis
was SUL The prevalence ranged between 13% and 50% in
younger and between 6.4% and 42.2% in older women. The
number of participants included in the group with younger
women ranged from 405 to 27936 and the number of
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participants included in the group with older women from
227 to 142 651."77702%%%% 1t seems that the lower and upper
limits of prevalence rates are different in first world countries
where study participants were mainly evaluated by
population-based or cross-sectional surveys. In contrast, data
in the developing world was frequently collected by non-
validated questionnaires for self-completion, postal surveys
or face'tO'face interviews‘Z(),Sl,33.34.41,43,47,4‘).5().56.58,62,63,66.6‘).7()
This was the reason why we performed a subgroup analysis
to distinguish the UI prevalence rates with validated or
nonvalidated questionnaires. Our subanalysis showed that
UI prevalence rates with nonvalidated questionnaires are
almost identical to those obtained by validated ques-
tionnaires. Therefore, we are confident that the use of non-
validated questionnaires in 45% of the studies did not have a
relevant impact on the overall result.

4.1 | Recommendations for future
research

There are still limited numbers of studies assessing the Ul
prevalence in developing countries. More studies are nee-
ded to draw a more accurate, valid, and homogenous pic-
ture of the problem. Furthermore, there is a need to use one
internationally accepted method for assessing the pre-
valence of UI which includes, next to others, the same
sampling strategy, definition of Ul, questionnaires, and age
groups. Since there is a high prevalence rate of UI in dif-
ferent regions of the world, additional studies can help es-
timating the true and accurate prevalence rates worldwide.

5 | CONCLUSIONS

Despite differences in the definition of UI, assessment
tools, geographical regions, and ethnicities, we were able
to calculate the overall prevalence of female UI in the
developing world, which is approximately 26%. However,
UI prevalence rates vary widely throughout the world
and, therefore, prevalence rates of 2.8% or 57.7% can both
be meaningful. Surprisingly, the prevalence of Ul varied
widely in smaller regions. We were unable to perform an
age-based analysis of UI because of the lack of data in the
included studies. A multinational study in the developing
world with inclusion of different age groups and regions/
ethnicities as well as use of identical validated ques-
tionnaires and study methodology are necessary for fu-
ture research and health care policies. Our analysis may
stimulate researchers and stakeholders in designing ap-
propriate studies for determination of the exact pre-
valence of UI.
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