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Abstract
Introduction and hypothesis Pelvic floor disorders (PFDs), including urinary incontinence (UI), faecal incontinence (FI) and
pelvic organ prolapse (POP), are common debilitating conditions globally, with considerable variation of prevalence reported in
low and middle-income countries (LMICs). It was hypothesised that the variation could be due to both random and non-random
errors. The aim was to determine the pooled prevalence estimates of PFDs among community-dwelling women in LMICs and to
examine possible reasons for the variations of prevalence reported.
Methods A systematic search of MEDLINE, EMBASE, PsycINFO, CINAHL and Maternity & Infant Care was conducted to
retrieve eligible studies. A meta-analysis with a random effects model and a meta-regression were performed. The manuscript
was structured using the PRISMA checklist .
Results A total of 49 studies were included. The overall pooled prevalence of PFDs in LMICs was 25% (95% CI 22–29%). The
pooled prevalence of UI, FI and POP was 30% (95% CI 25–35%), 8% (95% CI 4–11%) and 15% (95% CI 10–20%), respec-
tively. A significant difference in the prevalence of UI was found between studies conducted in low and lower middle-income and
upper middle-income countries and for FI between studies that used validated and non-validated questionnaires. Other method-
ological features did not show any effect on the variation of prevalence estimates of UI, FI and POP.
Conclusions PFDs affect a substantial proportion of women in LMICs. Since methodological heterogeneity was unexplained,
this review suggests the need for large nationally representative population-based surveys to provide reliable estimates of the
prevalence of PFDs in LMICs.

Keywords Faecal incontinence . Low and middle-income countries . Pelvic floor disorders . Pelvic organ prolapse . Urinary
incontinence

Introduction

Pelvic floor disorders (PFDs), including urinary incontinence
(UI), faecal incontinence (FI) and pelvic organ prolapse
(POP), are common debilitating conditions among women
worldwide [1–3]. In high-income countries (HICs), especially
in the USA, about one quarter of women reported at least one
PFD [4, 5]. Risk factors for PFDs in HICs include advancing
age, obesity, parity and hysterectomy [6]. However, PFDs
among women in low and middle-income countries
(LMICs) are poorly understood [7]. It is anticipated that
PFDs may be more prevalent in women in LMICs than in
HICs for reasons such as increasing obesity and the ageing
population in LMICs [8, 9]. Furthermore, higher parity asso-
ciated with early marriage, greater numbers of vaginal deliv-
eries and more frequent heavy manual work all result in
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mechanical stresses, which increase the risk of PFDs in wom-
en in LMICs [2, 7, 10–12]. Several of these factors are
compounded by co-morbidities and under-nutrition [2].

A previous systematic review of POP and incontinence in
LMICs found substantial variation in the reported prevalence
of PFDs [2]. The authors noted considerable heterogeneity in
study design, the age groups of women studied, definitions
used and the methods for collecting data. However, the rea-
sons for this variation were not examined in detail. The review
was also limited by a narrow database search (using only
MEDLINE) and the absence of meta-analyses. Moreover,
the available information about PFDs in LMICs is limited.
Therefore, the present study aimed to determine the pooled
prevalence estimates of PFDs in community-dwelling women
in LMICs and considered potential explanations for the vari-
ations of prevalence reporting.

Materials and methods

This study was undertaken in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analysis
(PRISMA) checklist [13] and was registered with the interna-
tional prospective register of systematic reviews (PROSPERO):
CRD42016043881.

Data sources and search strategy

A systematic electronic database search of MEDLINE,
EMBASE, PsycINFO, CINAHL and Maternity & Infant
Care was undertaken from inception to March 2017 and up-
dated in March 2018 by two investigators (MRI and LR) to
retrieve all English language studies that contained informa-
tion on the prevalence of symptomatic PFDs in community-
dwelling women in LMICs. LMICs include low income coun-
tries ($995 or less), lower middle-income countries
($996-$3,895) and upper middle-income countries ($3896-
12,055) [13]. The classification of LMICs is based on per
capita gross income as defined by the World Bank [14].
Additional searches were conducted in Google Scholar and
in grey literature sources such as conference and government
websites. Hand-searching and retrospective searching of rele-
vant published literature were also undertaken. The search
strategy included a combination of subject terms and free text
terms. These terms were combined with ‘OR’ and ‘AND’
operators. The Medical Subject Headings (MeSH) terms in-
cluded pelvic floor disorders, pelvic organ prolapse, genital
prolapse, uterine prolapse, urinary incontinence, stress/urge/
mixed urinary incontinence, faecal incontinence, anal incon-
tinence, prevalence, developing countries, resource-limit or
resource-poor or low-income or lower-middle-income or
middle-upper income countries. The complete search strategy
was reported in detail elsewhere [15].

Inclusion criteria

Observational studies, studies of women with symptomatic
PFDs who were otherwise healthy, published in English lan-
guage, conducted in community settings and in LMICs were
included. If any study compared the prevalence of PFDs in an
LMIC country with an HIC, information only for a LMIC
country was used. Where multiple publications were generat-
ed from the same data with different outcomes including UI,
FI and POP, each of those publications was included.
However, if multiple publications were generated from the
same data with the same outcome, only the most relevant
publication was included.

Exclusion criteria

Studies that evaluated treatments for PFDs, studies of women
with co-morbidities such as diabetes, lower urinary tract
symptoms, fistula and breast cancer, and studies conducted
to assess quality of life of women with any PFDs, which did
not assess the prevalence of PFDs, were excluded. Studies in
employed women only, conducted in hospital/clinical settings
or including migrant women from LMICs living in HICs were
also excluded. Reasons for exclusion of these studies were:
studies in hospital/clinical settings are likely to be highly se-
lective (i.e. selection bias) resulting in inaccurate estimations
of the true prevalence of PFDs in the community; professional
women, working outside home, are more likely to be well
educated, use health care services regularly and do not repre-
sent community-dwelling women, and the prevalence of
PFDs in women who migrate from LMIC to developed coun-
tries is likely to reflect the prevalence in their host country, not
their country of origin. This is due to exposure to better health
systems available in host countries [16, 17]. Editorials, letters,
opinion articles, narrative or systematic reviews, brief com-
munications, conference abstracts and posters were also
excluded.

Data extraction

Two of the authors (RMI and JO) extracted data independent-
ly using a standardised data extraction form developed on the
basis of the Cochrane Good Practice Data Extraction Template
[18]. All papers finally selected were cross-checked by two
other authors (MNK and JR). Any disagreement on a partic-
ular paper was resolved by discussion before inclusion in the
study. Data were abstracted into evidence tables and
summarised descriptively.

Risk-of-bias and quality assessment

A risk-of-bias tool was used to assess external and internal
validity, developed explicitly for systematic reviews of
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prevalence studies [19]. Two review authors (MNK and JR)
assessed risk of bias independently; inconsistencies were iden-
tified and resolved through discussion involving a third author
where necessary. The risk-of-bias tool has ten items: (1) na-
tional representativeness, (2) target population representative-
ness, (3) random selection or census undertaken, (4) minimal
nonresponse bias, (5) data collected from subjects, (6) accept-
able case definition used, (7) valid and reliable study instru-
ment used, (8) same mode of data collection for all subjects,
(9) length of the shortest prevalence period and (10) appropri-
ateness of numerator(s) and denominator(s) for the parameter.
Items 1 to 4 assess external validity (selection and non-
response bias) and items 5 to 10 assess internal validity (mea-
surement and analysis bias). All of these items are rated high
or low. Item 11, the summary assessment, evaluates overall
risk of study bias and is based on the author’s subjective
judgement given responses to the preceding ten items rated
as low, moderate or high risk.

Assessment of heterogeneity

The I2 statistic was used as a measure of heterogeneity both
within and between studies using each of the three sets of
PDFs. I2 > 75% was labelled as high heterogeneity [20].

Statistical analysis

Meta-analysis was performed to synthesise the prevalence es-
timate for PFDs and its subtypes. The decision to perform a
meta-analysis was made a posteriori to ensure that sufficient
studies with similar characteristics were available for meta-
analysis. Prevalence rates were calculated from raw propor-
tions reported in included studies. Investigators were
contacted for those studies in which raw data were missing
or unclear. The random-effects pooled estimate was calculated
using weights based on inverted variances of estimates from
each study sample. Meta-regression was used to investigate
pooled prevalence differences between PFD subtypes, eco-
nomic level of countries (low-income vsmiddle-income coun-
tries), sample size of the study (large vs. small sample size),
sampling techniques used (random vs. convenience),
questionnaire validation (validated vs. non-validated),
type of validated questionnaire used (the International
Consultation on Incontinence Questionnaire vs. other
questionnaires) and publication year (2010 to recent years
vs. years before 2010). The ‘large sample size’ was de-
fined as having ≥ 384 women included in the study as
suggested by Naing et al. [21]. The ‘recent years’ were
defined as years from 2010 to 2018. All analyses were
performed using Stata statistical software packages (ver-
sion 15.0; StataCorp LP, College Station, TX, USA).

Results

Characteristics of included studies

A total of 2879 papers were initially identified from which 364
duplicates were removed, and 49 met the inclusion criteria
(Fig. 1). All included studies were cross-sectional, published
between 2000 and 2018. Thirty-one studies (63%) were from
upper middle-income countries, 15 (30.6%) from lower
middle-income countries and 3 (7.5%) from low-income coun-
tries (Table 1). The sample size of included studies varied from
123 to 19,024 participants, with a total of 100,264 women
providing data across the 49 independent studies.

The prevalence of UI, FI and POP was reported indepen-
dently in 78%, 6% and 10% studies, respectively. Two-thirds
of the studies (69.4%) used a random sampling procedure.
Over half of the studies (57.1%) used a validated question-
naire, of which 64.3% studies used questionnaires that were
linguistically validated. Of 24 studies that reported UI inde-
pendently and used a validated questionnaire, 45.8% used the
International Consultation on Incontinence Questionnaire,
12.5% used Questionnaire for Urinary Incontinence
Diagnosis, 8.3% studies each used the Bristol Female Lower
Urinary Tract Symptoms questionnaires, Incontinence Quality
of Life questionnaire or Urogenital Distress Inventory short
form (Table 1). For FI and POP different validated question-
aries were used for each study.

Prevalence of PFDs

The overall random-effects pooled prevalence of PFD in
LMICs was 25% (95% CI 22–29%) (Fig. 2). The pooled
prevalence of UI, FI and POP was 30% (95% CI 25–35%),
8% (95% CI 4–11%) and 15% (95% CI 10–20%),
respectively.

Meta-regression showed a significant difference of the
pooled prevalence estimate between UI and FI [21.5% (95%
CI 9.8–33.3%); p < 0.0001] and between UI and POP [14.7%
(95%CI 4.2–25.1%); p = 0.006] but no statistically significant
difference between FI and POP [6.9% (95% CI -7.7–21.4%);
p = 0.354]. The overall heterogeneity was significant (I2 =
99.69%, p < 0.0001) as was the ‘between group’ heterogene-
ity (p < 0.0001).

There was a significant difference in pooled prevalence
estimates of UI between studies that were conducted in ‘upper
middle-income’ and ‘low and lower middle-income countries’
[11.3% (95% CI 1.6–21.0%); p = 0.022] (Supplementary
Figure 3a; Table 2). There was a significant difference in
pooled prevalence estimates of FI between studies that used
validated and non-validated questionnaires (13.2%, 95% CI
6.3–20.2%; p < 0.0001) (Supplementary Figure 4d; Table 2).
There were no significant differences in pooled prevalence
estimates of UI by sample size, sampling techniques,
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questionnaire validation, types of validated questionnaire used
and publication year (Supplementary Figure 3b, c, d, e, f;
Table 2).

There were no significant differences in pooled prevalence
estimates of FI by economic status of a country, sample size,
sampling techniques, types of validated questionnaire used
and publication year (Supplementary Figure 4a, b, c, d, e;
Table 2).

There were no significant differences in pooled prevalence
estimates of POP between studies by economic status of a
country, sample size, sampling techniques, questionnaire val-
idation, types of validated questionnaire used and publication
year (Supplementary Figure 5a, b, c, d, e; Table 2). The het-
erogeneity for all sub-group analyses was very high (I2 >
75%).

Risk of bias of the studies

A high risk of bias for eight of the ten items was identified
assessed by the risk-of-bias tool (Table 1): national represen-
tativeness, target population representativeness, random selec-
tion or census undertaken, non-response bias, acceptable case

definition, validated study instrument, prevalence period and
the appropriateness of the numerator and denominator.

The risk of bias for each study is shown in Table 3. One
study had a high risk of bias for both the external and internal
validity. Twenty-two studies had low ratings for risk-of-bias
items for both external and internal validity. Two studies were
free from any sort of bias.

Discussion

This systematic review and meta-analysis was undertaken to
determine the pooled prevalence estimates of PFDs among
community-dwelling healthy women in LMICs and to consid-
er potential explanations for the variations of prevalence
reporting. This review highlights that one in every four wom-
en from LMICs experienced some form of PFD. A unique
contribution is the demonstration of statistically significant
variation in the prevalence estimates between UI and FI and
between UI and POP, with no significant variation between
POP and FI. Exploration of variation in the prevalence esti-
mates of each PFD were performed based on the economic

Title and abstracts identified through databases 

searching (Total n = 2879)

MEDLINE (n = 1217) 

EMBASE (n = 970) 

CINAHL (n = 407) 

PsycINFO (n = 189) 

Maternity & Infant Care (n = 67) 

Google Scholar (n = 29) 

Sc
re

en
in

g 
In

cl
ud

ed
 

El
ig

ib
ili

ty
 

Id
en

tif
ic

at
io

n 
Duplicates removed  

(n = 364) 

Records screened  

(n = 2515) 

Records excluded (n =2443):  

Co-morbidities (n = 829)  

Outside LMICs (n = 539) 

Women with PFDs (n = 381)  

Others (n= 694) 

Full-text articles assessed for 

eligibility  

(n = 72) 

Full-text articles excluded (n =23): 

Hospital/clinic based studies  

(n = 8) 

Conference abstract, editorial, 

personal opinion and a book 

chapter (n = 6) 

Studies from same cohort (n = 5) 

Studies which explained 

association between PFDs and 

other outcomes and/or no 

prevalence results (n = 4) 

Studies included in the 

review  

(n = 49) 

Fig. 1 Study flow diagram.
MEDLINE: International
Biomedical Bibliographic
Database; EMBASE:
International Biomedical and
Pharmacological Bibliographic
Database; CINAHL: Cumulative
Index to Nursing and Allied
Health Literature; PsycINFO:
Psychological Information
Database; Maternity & Infant
Care; LMIC: low and middle
income countries; PFDs: pelvic
floor disorders

Int Urogynecol J (2019) 30:2001–2011   2004



Ta
bl
e
1

C
ha
ra
ct
er
is
tic
s
of

in
cl
ud
ed

st
ud
ie
s

A
ut
ho
rs
/y
ea
r

C
ou
nt
ry

E
co
no
m
ic

le
ve
l

St
ud
y
se
tti
ng
s

Sa
m
pl
in
g

pr
oc
ed
ur
e

Q
ue
st
io
nn
ai
re

va
lid

at
io
n/
lin

gu
is
tic
al
ly

va
lid

at
ed

A
ge

in
ye
ar
s

O
ut
co
m
e/
s

Sa
m
pl
e
si
ze

E
xi
st
in
g
ca
se
s

P
re
va
le
nc
e

R
is
k-
of
-b
ia
s

ite
m
sa

A
gu
ila
r-
N
av
ar
ro

et
al
.2

01
2
[2
2]

M
ex
ic
o

U
M
IC

U
rb
an

+
ru
ra
l

R
an
do
m

N
on
-v
al
id
at
ed
/n
o

70
+

U
I

11
24

20
2

18
1,
4,
9

A
hm

ad
ie
t
al
.2
01
0
[2
3]

Ir
an

U
M
IC

U
rb
an

R
an
do
m

U
nc
le
ar
/n
o

40
+

U
I

80
0

30
7

38
.4

1,
4,
7,
9

A
kt
er

et
al
.2
01
6
[1
0]

B
an
gl
ad
es
h

L
M
IC

R
ur
al

R
an
do
m

N
on
-v
al
id
at
ed
/n
o

15
+

PO
P

78
7

12
3

15
.6

1,
7

A
lim

oh
am

m
ad
ia
n
et
al
.2
01
4
[2
4]

Ir
an

U
M
IC

U
rb
an

R
an
do
m

U
nc
le
ar
/n
o

40
+

FI
80
0

14
7

18
.4

1,
7

A
ra
uj
o
et
al
.2
00
9
[2
5]

B
ra
zi
l

U
M
IC

R
ur
al

U
nc
le
ar

V
al
id
at
ed

(I
C
IQ

-S
F,

PO
P-
Q
)/
ye
s

12
–7
7

U
I/
F
I/
PO

P
37
7

22
/0
1/
30

5.
8/
0.
3/
8

1,
3,
4,
9

A
sl
an

et
al
.2
00
9
[2
6]

T
ur
ke
y

U
M
IC

U
rb
an

U
nc
le
ar

N
on
-v
al
id
at
ed
/n
o

60
+

U
I

39
2

17
0

43
.4

1,
3,
7,
9

B
ad
ej
ok
o
et
al
.2
01
5
[2
7]

N
ig
er
ia

L
M
IC

Se
m
i-
ur
ba
n

co
nv
en
ie
nc
e

V
al
id
at
ed

(Q
U
ID

)/
ye
s

20
–1
00

U
I

12
50

65
5.
2

1,
3,
9

B
od
ha
re

et
al
.2
01
0
[2
8]

In
di
a

L
M
IC

R
ur
al

R
an
do
m

V
al
id
at
ed

(I
C
IQ

)/
no

35
+

U
I

55
2

53
9.
6

1,
4

B
ur
ti
et
al
.2
01
2
[2
9]

B
ra
zi
l

U
M
IC

U
rb
an

R
an
do
m

N
on
-v
al
id
at
ed
/n
o

65
+

U
I

38
8

14
9

38
.4

1,
7,
9

D
em

ir
et
al
.2

01
7
[3
0]

T
ur
ke
y

U
M
IC

U
rb
an

U
nc
le
ar

V
al
id
at
ed

(I
C
IQ

-S
F)
/n
o

18
–8
5

U
I

71
9

36
2

50
.3

1,
3

de
G
ou
ve
ia
Sa
nt
os

et
al
.2
01
4
[3
1]

B
ra
zi
l

U
M
IC

U
rb
an

R
an
do
m

V
al
id
at
ed

(B
FC

)/
ye
s

40
–6
0

FI
12
03

48
4

1,
9

de
So

uz
a
Sa
nt
os

et
al
.2
01
0
[3
2]

B
ra
zi
l

U
M
IC

U
rb
an

R
an
do
m

N
on
-v
al
id
at
ed
/n
o

18
+

U
I

34
2

11
2

32
.9

1,
4,
7,
9

D
og
an

et
al
.2
01
5
[3
3]

T
ur
ke
y

U
M
IC

U
rb
an

U
nc
le
ar

V
al
id
at
ed

(3
IQ

)/
no

65
+

U
I

50
8

27
7

54
.5

1,
3

E
l-
A
za
b
et
al
.2
00
7
[3
4]

E
gy
pt

L
M
IC

U
rb
an

+
ru
ra
l

R
an
do
m

V
al
id
at
ed

(U
D
I-
6)
/y
es

20
+

U
I

16
52

90
5

54
.8

1
Fe
ng

et
al
.2
00
5
[3
5]

C
hi
na

U
M
IC

U
rb
an

R
an
do
m

V
al
id
at
ed

(B
FL

U
T
SQ

)/
ye
s

20
+

U
I

46
84

88
9

19
1

G
ar
cí
a-
Pé
re
z
et
al
.2
01
2
[3
6]

M
ex
ic
o

U
M
IC

U
rb
an

R
an
do
m

V
al
id
at
ed

(S
W
A
N
)/
ye
s

25
–5
4

U
I

13
07

24
0

18
.4

1,
9

G
e
et
al
.2
01
1
[3
7]

C
hi
na

U
M
IC

U
rb
an

+
ru
ra
l

R
an
do
m

V
al
id
at
ed

(I
C
IQ

)/
no

20
+

U
I

30
58

67
5

22
.1

1,
8

G
öz
ük
ar
a
et
al
.2
01
4
[3
8]

T
ur
ke
y

U
M
IC

U
rb
an

R
an
do
m

N
on
-v
al
id
at
ed
/n
o

15
–4
9

U
I

30
0

11
8

39
.3

1,
7

Is
la
m

et
al
.2

01
6
[3
9]

B
an
gl
ad
es
h

L
M
IC

U
rb
an

+
ru
ra
l

R
an
do
m

V
al
id
at
ed

(Q
U
ID

,P
O
PD

I-
6,

C
R
A
D
I-
8)
/y
es

30
–5
9

U
I/
F
I/
PO

P
15
86

37
6/
83
/2
58

23
.7
/5
.3
/1
6.
2

–

Jo
kh
io

et
al
.2
01
3
[4
0]

P
ak
is
ta
n

L
M
IC

R
ur
al

R
an
do
m

U
nc
le
ar
/y
es

15
+

U
I

50
64

58
1

11
.5

1
Ju
lia
to

et
al
.2
01
7
[4
1]

B
ra
zi
l

U
M
IC

U
rb
an

R
an
do
m

V
al
id
at
ed

(I
C
IQ

-S
F)
/y
es

45
–6
0

U
I

74
9

17
7

23
.6

1,
9

K
aş
ık
çı
et
al
.2
01
5
[4
2]

T
ur
ke
y

U
M
IC

U
rb
an

R
an
do
m

N
on
-v
al
id
at
ed
/n
o

65
+

U
I

10
94

56
4

51
.6

1,
7

K
oc
ak

et
al
.2
00
5
[4
3]

T
ur
ke
y

U
M
IC

U
rb
an

+
ru
ra
l

R
an
do
m

V
al
id
at
ed

(I
C
IQ

-S
F)
/y
es

18
+

U
I

10
12

24
2

23
.9

1,
9

K
om

ei
lif
ar

et
al
.2

01
7
[4
4]

Ir
an

U
M
IC

U
rb
an

+
ru
ra
l

C
on
ve
ni
en
ce

V
al
id
at
ed

(I
C
IQ

-S
F)
/Y
es

15
–4
9

U
I

20
00

11
54

57
.7

1,
3

K
um

ar
ie
t
al
.2
00
0
[4
5]

In
di
a

L
M
IC

R
ur
al

C
on
ve
ni
en
ce

N
on
-v
al
id
at
ed

15
+

PO
P

29
90

22
7

7.
6

1,
2,
3,
4,
6,
7,
9

L
ie
n
et
al
.2
01
2
[1
2]

N
ep
al

L
IC

R
ur
al

C
on
ve
ni
en
ce

V
al
id
at
ed

(U
D
I-
6

PO
P-
Q
)/

16
–8
0

PO
P
(U

P)
17
4

37
21
.3

1,
3

L
iu

et
al
.2
01
4
[4
6]

C
hi
na

U
M
IC

U
rb
an

+
ru
ra
l

R
an
do
m

V
al
id
at
ed

(I
C
IQ

-L
F)
/y
es

20
+

U
I

54
33

12
65

23
.3

1
L
u
et
al
.2
01
6
[4
7]

C
hi
na

U
M
IC

U
rb
an

R
an
do
m

V
al
id
at
ed

(I
C
IQ

-S
F)
/n
o

40
–6
5

U
I

10
67

39
7

37
.2

1,
7

M
an
on
ai
et
al
.2
00
6
[4
8]

T
ha
ila
nd

U
M
IC

R
ur
al

R
an
do
m

V
al
id
at
ed

(I
-Q

O
L
)/
ye
s

15
–1
00

U
I

11
26

41
0

36
.5

1,
4

M
ar
qu
es

et
al
.2
01
5
[4
9]

B
ra
zi
l

U
M
IC

U
rb
an

C
on
ve
ni
en
ce

N
on
-v
al
id
at
ed
/n
o

60
+

U
I

10
89

39
5

36
.3

1,
3,
7

M
eg
ab
ia
w
et
al
.2
01
3
[5
0]

E
th
io
pi
a

L
IC

U
rb
an

+
ru
ra
l

R
an
do
m

V
al
id
at
ed

(N
or
w
eg
ia
n

E
PI
N
C
O
N
T,
S-
PO

PQ
)/
no

15
+

U
I/
F
I/
PO

P
40
5

31
/2
/2
5

7.
8/
0.
5/
6.
2

1,
9

O
je
ng
be
de

et
al
.2

01
0
[5
1]

N
ig
er
ia

L
M
IC

U
rb
an

+
ru
ra
l

R
an
do
m

N
on
-v
al
id
at
ed
/N
o

18
>

U
I

50
01

14
0

2.
8

1,
7

O
nu
r
et
al
.2
00
9
[5
2]

T
ur
ke
y

U
M
IC

U
rb
an

+
ru
ra
l

R
an
do
m

V
al
id
at
ed

(U
D
I-
6)
/y
es

17
–8
0

U
I

22
75

10
54

46
.3

1,
4,
9

Ö
zd
em

ir
et
al
.2
01
8
[5
3]

T
ur
ke
y

U
M
IC

U
rb
an

+
ru
ra
l

C
on
ve
ni
en
ce

N
on
-v
al
id
at
ed
/n
o

20
–4
9

U
I

11
61

83
0

71
.5

1,
3,
4,
6,
7

Ö
ze
rd
og
oa
n
et
al
.2

00
4
[5
4]

T
ur
ke
y

U
M
IC

U
rb
an

R
an
do
m

V
al
id
at
ed

(I
-Q

O
L
)/
ye
s

20
+

U
I

62
5

16
1

25
.8

1
Pa
th
ir
aj
a
et
al
.2
01
7
[5
5]

S
ri
L
an
ka

L
M
IC

U
rb
an

+
ru
ra
l

R
an
do
m

V
al
id
at
ed

(K
H
Q
)/
ye
s

18
–9
0

U
I

23
54

13
08

55
.5

1,
4,
9

Pa
ne
ru

20
13

[5
6]

N
ep
al

L
IC

R
ur
al

R
an
do
m

N
on
-v
al
id
at
ed
/n
o

16
–3
5

PO
P

36
0

10
9

35
.9
7

1,
7

Pr
ab
hu

et
al
.2
01
3
[5
7]

In
di
a

L
M
IC

R
ur
al

R
an
do
m

N
on
-v
al
id
at
ed
/n
o

20
+

U
I

35
3

90
25
.5

1,
7

R
ei
go
ta
et
al
.2
01
6
[5
8]

B
ra
zi
l

U
M
IC

U
rb
an

R
an
do
m

N
on
-v
al
id
at
ed
/n
o

50
+

U
I

62
2

32
5

52
.3

1
Sa
m
pa
io

et
al
.2
01
7
[5
9]

B
ra
zi
l

U
M
IC

U
rb
an

C
on
ve
ni
en
ce

V
al
id
at
ed

(I
C
IQ

)/
ye
s

31
–4
0

U
I

82
7

10
3

12
.5

1,
3

Int Urogynecol J (2019) 30:2001–2011   2005



level of the countries, sample size, sampling technique used,
questionnaire validation, types of validated questionnaire used
and publication year. The review did not show any effect on
the pooled prevalence estimates based on these factors, except
for a significant difference in pooled prevalence estimates of
UI between studies that were conducted in low and lower
middle-income and upper middle-income countries and prev-
alence estimates of FI between studies that used validated and
non-validated questionnaires.

Meta-analysis demonstrated that the pooled prevalence of
UI and POP is higher but FI is lower in LMICs compared with
HICs [4, 5, 69–71]. The National Health and Nutritional
Examination Survey reported that the prevalence of UI, FI
and POP in women in the USAwas 17.1%, 9.4% and 2.9%,
respectively [5], while this review found that the correspond-
ing prevalence was 30%, 8% and 15%, respectively, in wom-
en in LMICs. Reasons for the higher prevalence of UI and
POP in women in LMICs are likely due to the higher parity,
greater numbers of vaginal deliveries with unskilled birth at-
tendants and more heavy manual work during pregnancy and
post-delivery [2, 10, 11, 39]. The higher prevalence of FI in
women in HICs may be exacerbated by co-morbidities, obe-
sity and longer life expectancy [5]. Given that many LMICs
are at the beginning of the socioeconomic transition, these
factors are unlikely to contribute to FI in LMIC populations
now, although this may change as non-communicable dis-
eases and co-morbidities increasingly contribute to the burden
of disease in LMICs. Another potential explanation of the low
prevalence of FI in women in LMICsmight be that women are
less likely to report FI because of social stigma [31].

The variation of prevalence estimates of PFDs in LMICs
was investigated in relation to the economic status of coun-
tries. There is an established link between life expectancy and
socioeconomic status; hence, the proportion of the population
ageing and its related consequences are likely to differ across
countries with different levels of economic status. Moreover,
the economic status of a country is associated with the risk
factors of PFDs, including lifestyle and dietary practice, parity,
obstetric health care delivery, health-seeking behaviours, ed-
ucational status and social norms, which might have an im-
pact. Hence, it was expected that there would be a differing
PFD prevalence with countries' varying levels of economic
status.

The quantitative synthesis in the current review did not
confirm a differential prevalence for FI and POP associated
with economic status of the countries. However, a significant
difference in the prevalence of UI based on the economic level
of individual countries was detected. This may be related to
statistical power and reflect the greater frequency with which
the prevalence of UI was reported in the included studies (the
prevalence of UI, FI and POP was reported independently in
78%, 6% and 10% studies, respectively). The reason for the
low prevalence of UI in low and lower middle-incomeT
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countries could be that women in this context are less likely to
report UI because of lack of health literacy and embarrassment
that needs further investigation.

The findings of non-differential FI and POP prevalences is
that the definitions of ‘upper middle-income’ and ‘low and
lower middle-income’ as categories are probably no longer
discriminatory in terms of health conditions of PFDs.

Although categorisation by a country’s income is common,
grouping by more sensitive factors (which are associated with
health outcomes) may be warranted. Possible factors include
measures of education, public health infrastructure and work
of non-government and voluntary organisations. These may
have different roles in different countries that might have an
impact on prevalence variation. Another explanation could be
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Fig. 2 PFD= Pelvic Floor
Disorder; LMICs= Low and
Middle-Income Countries;
95%CI= 95% Confidence
Interval
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that a majority of the studies are from four ‘upper middle-
income’ countries, Brazil, Turkey, Mexico and Iran, which
might dilute the effect of the economic level of the countries
on the prevalence variation. This underlines the need for more
research examining FI and POP to determine true differences
in these conditions in countries of different economic status,
particularly in countries undergoing rapid socioeconomic
transition.

There were no significant differences in the prevalence in
either the overall PFD or the individual subgroups based on
the methodological characteristics of the included studies.
This suggests that the overall lack of high external validity

of a study, including such features as a representative large
sample and random sampling with high-quality recruitment
procedures, may contribute to the difference, not merely an
individual attribute. However, the difference based on this
attribute could not be assessed because of the limited number
of studies that had an overall high external validity. It was also
noted that no study used a single validated questionnaire to
estimate each of the PFDs. Thus, the review emphasises the
necessity of further studies, which are large population-based
nationally representative surveys using a single validated
questionnaire to provide reliable estimates of each PFD prev-
alence. The only methodological attribute that showed a sig-
nificant difference across studies was the use of a validated
versus non-validated questionnaire in prevalence reporting of
FI. However, caution should be used in interpreting this as a
limited number of studies were available for this comparison.

It is possible that the variation of prevalence estimates across
the population seen in the review might reflect the true preva-
lence specific to that population. Conversely, population attri-
butes, including heterogeneity in age group, cultural variations,
accessibility to health care and health-seeking behaviour, are
likely to play important roles in determining the level of com-
fort and acceptability that individuals feel with their symptoms
and their ability to report, which determine the variation of
prevalence estimates of PFDs in women in LMICs.

The risk-of-bias tool demonstrated medium to high risk of
bias in most studies, especially in the four items associated

Table 2 Comparison of pooled prevalence of each pelvic floor disorder by economic level of the country, sample size, sampling technique used,
questionnaire and type of questionnaire used, and publication year

Comparison No. of studies (no. of women) Difference in pooled
prevalences (95% CI)

p values

Urinary incontinence

Upper middle income vs. low and lower middle income 29 (72,743) vs. 12 (20,730) 11.3% (1.6.0–21.0%) 0.022

Large vs. small sample size 35 (91,787) vs. 6 (1686) 7.8% (−5.2–20.8%) 0.242

Random vs. non-random sampling 29 (68,240) vs. 12 (25,233) 3.4% (−7.9–14.9%) 0.555

Validated vs. non-validated questionnaire 24 (58,006) vs. 15 (28,683) 4.1% (−5.8–13.9%) 0.418

The International Consultation on Incontinence Questionnaire vs. others 11 (21,015) vs. 13 (36,991) 2.9% (−9.1–14.9%) 0.632

2010 to recent years vs. years before 2010 31 (57,085) vs. 10 (36,388) 3.4% (−7.1%–13.8%) 0.529

Faecal incontinence

Upper middle income vs. low and lower middle income 3 (2380) vs. 3 (2298) 1.3% (−7.4–10.1%) 0.770

Large vs. small sample size 4 (3998) vs. 2 (680) 3.5% (−5.9–12.9%) 0.466

Random vs. non-random sampling 5 (4301) vs. 1 (377) 9.3% (−1.9–20.6%) 0.105

Validated vs. non-validated questionnaire 5 (3878) vs. 1 (800) 13.2% (6.3–20.2%) 0.001

2010 to recent years vs. years before 2010 5 (4301) vs. 1 (377) 9.3% (−1.9–20.6%) 0.105

Pelvic organ prolapse

Upper middle income vs. low and lower middle income 1 (377) vs. 7 (6480) 8.1% (−6.9–23.1%) 0.289

Large vs. small sample size 4 (5772) vs. 4 (1085) 7.6% (−2.0–17.2%) 0.122

Random vs. non-random sampling 4 (3142) vs. 4 (3715) 6.2% (−3.4–15.8%) 0.205

Validated vs. non-validated questionnaire 5 (2720) vs. 3 (4137) 6.7% (−5.1–18.4%) 0.266

2010 to recent years vs. years before 2010 5 (3519) vs. 3 (3338) 2.8% (−8.3–13.8%) 0.624

Table 3 Review of authors’ subjective judgements about the overall
risk of bias for each included study

Risk of bias External validity

Internal validity Low Medium High

Low 22 15 3

Medium 1 3 2

High – – 1

External validity: 1/4 = low; 2/4 =medium; 3–4/4 = high

Internal validity: 1/4 = low; 2–3/4 =medium; 4/4 = high

Two studies had no risk of bias

Numbers inserted in the cells represent the number of articles associated
with respective risk of biases
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with external validity, lacking good quality studies in LMICs.
Althoughmost of the studies demonstrated low risk of bias for
internal validity, over 40% of studies did not use a validated
instrument to assess PFDs.

Strengths and limitations

The major strengths of the systematic review are the compre-
hensive database search, inclusion of studies that included
community-dwelling women only and studies that reported
symptomatic PFDs only. The current review provides the pop-
ulation perspective of the individual’s likelihood of having a
PFD, which can aid clinicians in determining pre-test proba-
bility and efficiently detecting such cases in LMICs. The lim-
ited number of studies available for this comparison may be a
source of bias, especially for FI and POP. Second, studies
published in languages other than English were not included
and this may bias the estimates of PFDs found. The quantita-
tive analyses undertaken were not able to identify the struc-
tural (health care delivery system), organisational (govern-
ment and non-government organisations responsible for
health care delivery and management) and political factors
(good governance) that may affect the actual PFD prevalence
variation and its reporting in LMICs. The true prevalence of
POP may have been underestimated, as studies that used
symptom-based definitions of POP rather than clinical diag-
noses were included.

In conclusion, PFDs were found to affect one in four wom-
en in LMICs. This has clinical implications for the health
system infrastructure and health service delivery in LMICs.
There was a substantial heterogeneity apparent in the preva-
lence estimates of PFDs in LMICs that were unexplained by
differences in methodological characteristics of the included
studies, except the difference in the reporting of the prevalence
of UI between studies conducted in low and lower middle-
income and in upper middle-income countries. Thus, this re-
view suggests the need for large population-based nationally
representative surveys using a single validated questionnaire
to provide reliable estimates of the prevalence of each PFD in
LMICs.
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