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Abstract

Introduction and hypothesis Urinary incontinence (UI) is a common complaint for post-partum women. Reported prevalence
and incidence figures show a large range due to varying study methodology. The crude prevalence of post-partum Ul may differ
when accounting for bother. Precise prevalence and incidence figures on (bothersome) Ul are of relevance for health care
providers, research planning, and policy makers. Therefore, we conducted a systematic review and meta-analysis to investigate
the prevalence and incidence of UI in post-partum women in the Western world for relevant subgroups and assessed experienced
bother in relation to UL

Methods Observational studies, published between January 1998 and March 2020 and reporting on prevalence and incidence
between 6 weeks and 1 year post-partum, were included, regardless of type of Ul or setting. We used a random effects model with
subgroup analyses for post-partum period, parity and subtype of UL

Results The mean (weighted) prevalence based on 24 included studies, containing a total of 35.064 women, was 31.0%. After an
initial drop in prevalence at 3 months post-partum, prevalence rises up to nearly the same level as in the third trimester of
pregnancy at 1 year post-partum (32%). Stress Ul (54%) is the most prevalent type. UI prevalence is equal among primi- and
multiparous women. Experienced bother of Ul is heterogeneously assessed and reported to be mild to moderate.

Conclusions Post-partum Ul is highly prevalent in women in the Western world. After an initial drop it rises again at 1 year post-
partum. Experienced bother is mild to moderate.

Keywords Bother - Incidence - Post-partum - Prevalence - Systematic review - Urinary incontinence

Introduction

Urinary incontinence (UI) is the complaint of involuntary loss
of urine [1]. The main subtypes of Ul are stress (S) UI, urgency
(U) Ul and mixed (M) UL SUTI is leaking urine when coughing
or sneezing [1]. SUI is more common in younger women [2].
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Pregnancy and vaginal delivery are well-documented risk fac-
tors for developing UI [3-5]. Seventy-three percent of women
with UI 3 months post-partum still report UI at 6 years post-
partum [6]. In general, UI prevalence and incidence rise with
ageing [7]. Women often experience Ul as embarrassing and
humiliating, resulting in loss in quality of life [8]. Ul also causes
considerable socio-economic costs [9, 10].

The prevalence and incidence of Ul in the post-partum period
are widely studied. However, these prevalence and/or incidence
figures vary greatly throughout published reports, depending on
local setting, case definitions applied, recruited population (peri-
od post-partum and parity) and study methodology [11, 12]. A
systematic review on the prevalence of post-partum UI and the
relation to the mode of delivery was published in 2010 [13]. At
that time, studies hardly reported on bother. In 2017, the
International Consultation on Incontinence (ICI) recommended
that prevalence numbers should be accompanied by the experi-
enced bother [14], as there are indications that the prevalence of
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bothersome UI is lower than the crude UI prevalence [14]. As
women with bothersome UI tend to seek more help [15], health
professionals, policy makers and researchers need reliable prev-
alence numbers to specify the health problem Ul causes and to
help set priorities and assist in planning the management of Ul

Therefore, the primary aim of this systematic review and
meta-analysis was to examine the pooled overall prevalence
and incidence of UI between 6 weeks and 1 year post-partum
in the general population of the Western world, specified for
relevant subcategories (period post-partum, parity, type of UL,
frequency and amount). A secondary aim was to provide an
overview of the assessment methods and outcomes for bother
in relation to Ul as used in included studies.

Methods

The MOOSE statement for reporting systematic reviews and
meta-analyses was followed [16]. The research protocol was
published in the PROSPERO database (registration number
CRD42018111991).

Search strategy

We performed a systematic review and meta-analysis of ob-
servational studies (cross-sectional and cohort studies)
reporting on the prevalence and incidence [17] of UI after
delivery and experienced bother. We searched the electronic
databases of PubMed, EMBASE and CINAHL. All included
articles were reference checked. Titles and/or abstracts of
studies retrieved using the search strategy and those from ad-
ditional sources were screened independently by two re-
viewers. Full texts of potentially eligible studies were re-
trieved and independently assessed for eligibility by two re-
view team members. Any disagreement on eligibility was re-
solved through discussion with a third reviewer.

We used the following search terms to search all databases:
postpartum, post-partum, post partum, peripartum, peri-partum,
peri partum, primiparous, multiparous, multigrav¥, multipar*,
urinary incontinence, urine loss, leaking urine, incontinence,
prevalence, incidence, epidemiology, frequency,
bothersomeness, bother*, quality of life and hindrance. In the
Appendix the complete search strategy for PubMed is provided.
This search string was adapted for use in the other databases.

Eligibility criteria

Observational studies published between January 1, 1998, and
March 1, 2020, in Dutch, English, German and French were
included. All studies examining prevalence and/or incidence
of Ul from 6 weeks to 12 months post-partum among adult
primi- and multiparous women in the Western world, regard-
less of type of UI and setting, were of interest. Six weeks post-
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partum was chosen to ensure a large proportion of the sample
had recovered physiologically from the delivery. Outcomes of
interest were prevalence and/or incidence of (bothersome) UL
Exclusion criteria were: articles not available in full or not
reporting an overall Ul prevalence and/or incidence of any
frequency, studies examining only twin pregnancies and stud-
ies originating from non-Western countries. The latter criteria
were chosen for the purpose of homogeneity in population
characteristics. When articles did not report a prevalence fig-
ure or response rate, an attempt was made for estimation from
the information provided. Throughout this article we use the
term bother (in relation to UI) as an umbrella term for related
constructs [impact on daily life or quality of life (QOL)].

Study selection

Titles and/or abstracts of studies retrieved using the search
strategy and those from additional sources were screened in-
dependently by two reviewers (HM and EB) to identify stud-
ies that potentially meet the inclusion criteria outlined above.
The full texts of these potentially eligible studies were re-
trieved and independently assessed for eligibility by these
two reviewers. Any disagreement on eligibility was resolved
through discussion with a third reviewer (BB). All the includ-
ed articles were reference checked.

Data extraction and risk of bias

Information on each study was extracted in a standardized
data extraction form, based on the Cochrane Public Health
Data Extraction and Assessment template [18]. To assess the
risk of bias, the Joanna Briggs critical appraisal tool for studies
reporting prevalence data was used [19, 20]. The checklist
consists of nine questions, with the response options yes, no,
unclear or not applicable. Overall risk of study bias was rated
as low (defined as 89 criteria answered as ‘yes’), moderate
(4-7 criteria answered as ‘yes’) or high risk (< 3 criteria an-
swered as ‘yes’). The response option not applicable (occa-
sionally scored in criteria 5) was considered to be a ‘yes’. Two
reviewers (HM, EB) extracted data independently.
Inconsistencies were identified and resolved through discus-
sion including a third author (BB) if necessary.

Characteristics regarding measurement instruments for
bother were extracted in a separate standardized extraction
form. The form contains items such as measurement instru-
ment, related construct and measurement results.

Summary measures, statistical analyses and
heterogeneity

We used a random effects model to pool the inverse variance
(IV) weighted prevalence of Ul in individuals to avoid undue
influence on the summary estimate from smaller and less
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precise studies or studies with a very small prevalence. Pooled
prevalence and incidence values were reported with 95% con-
fidence intervals (CI). The degree of heterogeneity was deter-
mined by the I” statistic, with I* >75% labelled as high het-
erogeneity [21].

Prevalence was studied by subgroup [post-partum period
(6 weeks, 3, 6,9 and 12 months), type and frequency of UI,
and parity (primi- and multiparous)] as this might explain why
studies show varying prevalence figures. Studies reporting on
a post-partum period other than the five established periods
are classified in the closest post-partum period. Moreover,
studies reporting a period prevalence (e.g. 9-12 months
post-partum) are classified in the upper range of the period
prevalence (i.e. 12 months), as most women will most likely
report on their current status, which is less prone to recall bias.
Incidence is reported in two periods: from delivery up to and
including 3 months post-partum and from 3 to 12 months
post-partum and for primi- and multiparous women. STATA
Statistical Software, release 15, was used for analysis.

To determine the overall experienced bother in relation to
UI across included studies, the measurement results of the
different measurement instruments for bother were converted,
where possible, to a (standardized) 0 to 100 scale, with 0
indicating no bother and 100 indicating extremely bothered.
We classified 1 to 20 as no to mild bother, 20 to 40 as mild to
moderate bother, 40 to 60 as moderate to severe, 60 to 80 as
severe to very severe and 80 to 100 as extremely severe both-
er. We used the following conversion method for the ICIQ-UI
SF (range 0-21): converted score = observed original score *
4.76 (the value 4.76 is derived from 100 (upper limit convert-
ed score)/21 (upper limit original score). Likewise, question 3
from the ICIQ-UI SF (range 0-10) is calculated as follows:
converted score = observed original score * 10.

Results
Study selection

Among the 1063 papers initially identified, 31 met the eligi-
bility criteria (Fig. 1), resulting in a total of 38,209 partici-
pants. All included studies were observational (20 cohort stud-
ies [5, 11, 12, 22-38] and 11 cross-sectional studies [39-49])
and published between 1998 and March 1, 2020. Studies were
excluded based on inadequate study design, study population,
non-Western countries, outcome, follow-up or language.
Twenty-nine studies reported on prevalence and/or incidence
figures and two studies only reported on incidence figures.

Risk of bias

The risk of bias for each study is shown in Table 1. High,
moderate and low risk of bias was considered to be present

in 1, 26 and 4 studies respectively. Risk-of-bias items with the
lowest ratings were 8 and 9, and risk-of-bias items with the
highest ratings were 1 and 3.

Study characteristics

The studies originated from Europe (n = 17), North America
(n =8) and Australia (n =5). One study was mixed (Europe/
Australia). The majority of women were included from a
(tertiary) hospital (n =26). The remaining studies included
women from the community, primary health care service or
health care insurance service. Nineteen studies only reported
on primiparous women. Twelve studies used validated ques-
tionnaires to determine the presence of Ul, and 19 studies used
self-constructed, non-validated questionnaires. Table 1 sum-
marizes the study characteristics of included studies.

Nine studies reported on (measurement instruments for)
bother. Table 2 provides an overview of the measurement
instruments as used in the included studies, with the original
and the converted (0-100 scale) measurement results. Five
different measurement instruments for bother were used, of
which the ICIQ-UI SF was most frequently used [27, 29, 37,
39]. One study only reported the results of the ICIQ-UI SF as
categories [50], and two studies did not report total scores [24,
45]. One measurement instrument was self-constructed and
non-validated [30].

Synthesis of results
Overall prevalence

Twenty-four out of 31 studies contributed to the calculation of
the overall prevalence of post-partum Ul, involving a total of
35,064 women. The weighted mean of UI prevalence among
post-partum women (6 weeks to 12 months) was 31.0% (CI
95% 26.0-36.0%; I*: 99.0%), regardless of parity or type of
UI (Fig. 2). The lowest prevalence of UI found in the included
studies was 10% [51] and the highest prevalence 63% [52].
Prevalence figures for studies with low (n = 3), moderate (n =

20 studies) and high risk of bias (n = 1) were 28% (95% CI
17.0-39.0), 29% (95% CI 24.0-35.0) and 63%, respectively
(Table 1).

Subcategories post-partum period, type of Ul and parity

Figure 3 summarizes the mean Ul prevalence at 6 weeks, 3, 6,
9, and 12 months post-partum. From an initial drop in
(weighted) prevalence between 6 weeks [24.0%, 95% CI:
17.0-32.0% (1349/5137)] and 3 months post-partum [21.0%,
95% CI: 17.0-25.0% (3677/17,165)], prevalence numbers
gradually rise to 32.0% at 12 months post-partum (95% CI:
23.0-41.0% (2997/9220)). The prevalence of UI post-partum
is equal among primi- and multiparous women, 31% [11, 12,
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Fig. 1 Study flow diagram

22-24,26,27,36,37,42, 44, 48,49, 53] and 30% [30, 33-35,
40, 43, 45-47, 54], respectively.

Based on nine studies, SUI accounts for 54% UUI and
MUI for 26% and 16% of cases respectively, whereas 4%
was unexplained Ul [23, 24, 27, 34, 36, 37, 44, 47, 48].

Subcategories frequency and amount of Ul
Seven out of 31 studies reported on frequency of UL The
most used frequency categories (n =3) were: less than once

a week, less than daily, more than or equal once per week
and more than or equal daily leakage. A frequency of less

@ Springer

than once a week was most frequently reported (50%—
66.3%) [23, 46, 55]. Two studies reported frequency of Ul
as: less than once per month, a few times a month, a few
times a week, every day and/or night [34, 50]. One study
reported: occasionally, once per week, several times per
week and daily [32] and one study reported the ICIQ-UI
SF question on frequency [27].

Four studies reported on the amount of urine loss [5, 27, 34,
50]. One study used the ICIQ-UI SF to assess this parameter
(none, small, moderate, large amount) [27]. One study report-
ed the ICIQ-UI SF item ‘amount’ separately, showing that the
majority of Ul patients lose a small amount (85.3%) [27].



1679

Int Urogynecol J (2021) 32:1675-1693

erednnuw 29 -1 62 KoAIns [e)soq syuowt /-9
KaAIns
eredruing (89 L'LT padojoaap-jos [e1sod syuow 9—¢
99FT0¢
:[OTUOD UBILSIL)) —
L'SF
8°GZ [onuod [euISep —
09 VSN —

erediung  F9'/7 o) uryds —  marAIur duoydofo], — S[IuoW 9 29 SYOIM 9

payads jou [N elfensny
Jurssiur d1om
SIOLIUAPI
WwoyM JOJ USWOM pue
‘S)uopIsal
93838 Jo 1n0 ‘suondope 10
SyuIqyms
‘suonIoqe SUIABY U0\
popnjoxg
SOJBONTIIA0
1q e)s U031 y3noay
paynuspt
d10M USWOM O[qISIH
20ULUNUOdUT [B938] IO
Areurm o)
Sursodsipaid suonrpuod
[eo130[0IoU
pue A1231nSs [e}0010UR
KoueuJaidard pajrodar-jjog -

quun jo agexea|

adr -

popnjoXg
Ieo)
suonsonb YSHIN 1ojouryds [eue jnoyym 1o
g yum Ajjeurdea
Jo Aue 0y  usyo,, 10 IO UOT)O9S UBDIESIOBD
(SQWIIAWOS,, Kq PaIoAI[p

Jo osuodsar y oym uowom snoredruurig vSn

yuauredunn Ayjiqow

10 oAnTU309
‘[ed1paul 03 onp [ —
asnqe [oyooe/3ni —

[9]

VSN 600T e W sdjkog

[£s] 9007 Te 3
doueI-0[[210g

syoom 7 Koueugaid oy Joud 1 —
(€p-L1)  eareuuonsonb woy-61 — A1ond -papnpoxy [89] 600T &1
(8-0) T ‘uBIpa] 67  maramur suoydo ] — syuou 4 [ < a8exe9] Areutr) AIOAIOp [eurdeA uoj[3uI§ — epeUR) yoopAeg
SO £q AoAt(q —
SUOIBULIOJ
[eo130]009vuAT0IN
pue A123Ing —
SIOPIOSIP [BOISO[OINAN —
SyMm /¢ >d3e [euoneISan) —
Koueudaxd odnnin —
AS-1N-0I01 — ASojouruuiey §OI :popnjoxg
(€p-81) ISI— Surp1oooe (1N S) MO} Koueugaid o3 roud [ ON — [6€]
eredrun 6°0€ MITAIU] — syiuowr 9 uo oFeyed] Areurin eredung — ureds (10T Te 10 onuy
(%) u :udIp[IYO . (98uer
Jo oqunu) Aued  gS) (S1eaK) oFe US|  UOHEPI[EA dITRUUONSANY)  (S)USAWAINSEIW Furul], 10N uonIuyap ase) ojdureg Anuno) Ieak/sioyyny

winyred-3sod SOIPNYS PapN[OUT JO SOWIOINO PUE SONSLIAJOBIEY))

L 3qeL

pringer

Qs



Int Urogynecol J (2021) 32:1675-1693

1680

eredrung

eredrung

%S I “eredutig
(C0)
0°C ‘UeIpawW ‘G’[ ‘UBIN

eredrug

(P61 ‘1'%) 9°CE

(wmredjsod g yoom)

MITAIUI Quoydafo ],

ouoydoyey Aq 10

uosiod ur pamarAIul

(9%—L1) 67 :emeuuonsonb pamonng

(Tr—+1 98¢

(Ly=sD

MaTAIUI duoydofoy
syuow 71°9°¢
‘SI[OIM 9 MITAI)UL
90©J-0)-008] :SABp ¢—C
MITAIONL
suoydayey :syyuow ¢
Koans [ejsod
suow 71°9°¢ ISI

syoom § payoads jou [N

proa
0] 21159p 3uons B PIm
pareIoosse

auLn Jo $so ;NN
“3uIy3noo 1o 310330
eorsAyd

U0 QUL JO SSO[ :[NS
(J1OSINOA 1oM IOAD NOA
aARH
{JUNOWE [[BUIS B UOAD
‘QuLmn
JO SSOJ [eIUSPIOOR
Kue
PeY I9A2 NOA dABH
Juoneurn
Suronuoo Aynoyyip
Aue paousradxo

IOAD NOK dABH

sypuowr ¢

squow 71°9°¢
‘SPaMm 9 ‘skep ¢—¢

uow Jod 9ou0
SYUOW Z[°6°9°¢  ISBI[ I ouLmn Jo aeyea]|

:POpN[OX "SYeOM §
JSB9] JE I0F

S)UBJUL JIOY) POJISEIq 0}

uonuoul

oy Aoueu3axd ur Suniodar

‘(uonyeysad

SYoam 9¢ < ‘uoyo[urs)

uawrom

yueudaid ynpe ‘snoxedijnu

uono9yuI
[e10010UE

9AT)OR pUE BWINEN)

10 A198INS

[e10010UE JO AI0ISIY
‘uonovyur

joe1) ATEULIN JULINOAI
‘Kreuriouqe

joen Areurn Jo AI0)ST -
In-
papnjoxg

JI9)SIWILI} PIIY) Y}

ur soroueugord
uo0jo[3uls pey pue
Sunyeads-ysisug

‘uowiom snoxedinN

KIOAT[OP O11}9)SQO

‘ordures 9oUdIUSAUO))

uswom snoxedijnu ynpy

(1eap [ejeuoau
UAMOUY 10 qiIq[ls ©
pey oym asoyy
1daoxa pouad yom-g
e ul

YUIq 9ABS OUyM TQWOM [V

[e1]
vlRnSNY  G10T ‘8 39 UIPj00)

[¢a]
N 6661 T8 39 ByIeyD

(s]
VSN €00T 'Te 1 o13ing

[69]

eIensSnY  G1OT e 10 umolg

[ep]
8661 T8 30 umoIg

(ponunuoo) 1 3[qe],

pringer

Qs



1681

Int Urogynecol J (2021) 32:1675-1693

eredrung

0T ss1T<
(0'88) 9€TT 1

eredrung

eredrung

eredruung

eredrun

eredrung

eredrunrg

aneuuonsanb
L) 18T padojoasp-j1os
100} ANNSdA
:a1reuuonsanb
8y TLe Ppaz)sIuIIpe-J[og
9J1[ AJIep 90UQIQYIOIU] —
(8'%) T'8C dS-1N-OI0I —
(€9) axreuuonsonb

L9 padojoaap-jjes eisoq

syuowr 6
:SMATAIIUT duoydo[oy

passisse-1onduro)
sguowr Z1°9°¢

(Lv-619% @S) L'I¢  :omeuuonsanb [esog

armreuuonsanb

(8-S 1) 8T UBIPI]N  PadO[oAdP-J[oS UONLIAY

d1reuuonsoanb

J00[J d1A1d uBIRnSNY
OHM
pue a1reuuonsonb

(€°6) 9T 1N padojaadp-yjas [eisod

(TP s0¢

uonejuasald oreydo) —

A[LreyunjoAur AKoueu3axd uopo[3urg —
SyIuow 7 29 SYooMm 9 quun yed] nok og ereduung —
[00} ANNSdA
sypuowr 9 o} U0 7ZAI00S eredrung
s1eok Q1 < —
IeK | a3exea] Areunn Auy ereduuug —
{,0} UBOW KoueuZaxd wrmy
10U Op NOA UYM dULIN papn[oxg
sypuowr ¢ Aue 9s0[ 10A9 NOA o eredrun g
uone)sad
jo

SYM (T < Je SYMIqIIs
IO SYMIIq OAT] Snotadxd oN —
IedA g1 < ‘snorediynN —
uoneIsas Jo SOIM 7> —

uonouny

joe1) ATRULIN SIS)ER

ey

uonedipaw A1a31ms orafod

10 SoNI[BULIOUOQE

Jjuowr g 95u0

SyIuow 71°6°9‘¢ JSea] Je ouLn Suryes|

joe1 Areun —

{19ppelq ‘popnpxy

oK woxy suLn SOSSU[[T [EOIPAW ON —

SYIUOW 9 ‘S3[0om 9  9S0[ A[[eIuepIooe nok o eredinN —

suonjeorjdwoos AoueuFaid
10J s1030€] ysu1 Junsrxaaid
:popn[oxy ‘syjpam G1>a5e
[euoneIsas € YIM Snjoo)
u0)o[3urs
e Suraey pue Koueuoid
Suro3uo

3s11y 11913 Ut snoxedijnN
uone)sas Jo syeom (O
sypuowt ¢ pue

Ise[ UM [ AUV € U9aMI9q SBPIABISIIILIJ
‘Koueudard
SuLmp SIIOM [B100S IO
systeryoAsd

J0 sao1A10s Surnnbar 10
¢Koueugard ur ojddiu uo
SHnewIop

¢A1031ns uononpal jsealq
‘Surpeayiseaiq o}
aAniqyoxd

SUOIIPUOD [BIIPIA -

uonounysAp Areurmn

Iedk | 10J suonruyap SOI

sypuowr ¢

5
=Tl
£
[szlot0T =
Auewon ‘Te 19 Jougony »
4ll
[eL]
duelq S00¢ .ﬁ.m 1o wReH
[L7]
Jrewud( 7107 ‘Ie 39 uasuey
pue[esz [ss] 900z
>>®Z\V~D\@C.mﬁoom .ﬁ.& 19 HGEDNEO
[eLl stoT
erensny ‘Te 10 puepen)
epeue)  [1L] 100 (o1
puepp1]  [[1] 10T eoung

(oL]
3N $00T Te R urjod

(ponunuoo) 1 3[qe],



Int Urogynecol J (2021) 32:1675-1693

1682

601 7—
(8'8) 01 :€ —
(6'SD 81T~
O Ly 11—
Lee) Le0—

(0°0L) 0S 11 erednpy
(0°0€) €6t erednunyg

(€°627) 851 erednmp
(L0L) 6L€ erednuiig

(D 8T:x

snotednnw pue -ruLg

6'11) 091 1 <~
(8'8S) ¥TT :0 —

(€°6) 91 :Bussiy
(S'Ly) LyLerednmy
(€'¢p) 189 -eredrunig

eredrug

(Iv-L1) 8T

(81 6T

61

(ov—61) 8C

St—91 :o8uey

Toie

) S1g

(Tr 81 9%)
8°6C Puole 1N

Xopup
K)I0A0g TRRSUNE] —
VSN —

PpoyIow USPLIM
uona[duwos-J[os -

(A)119A98) 21098 IApULS-

(1n °d&) s1N149-
arreuuonsanb [ejsod

POIISTUTWIPE-J[OS-

SMOTAIOIUT 9IBJ-0}-008,]

wned-jsod sym g
MITAIONUI PAINIONNS

arreuuonsanb
padojarap-j[es

(ouoydoyey Aq)
dS-1N-OID1 PAYIPOIN

armreuuonsanb
padojorap-j[es

AS 1N-O101

SyoOM §—9

syjuouwt

sypuowr ¢

Soom §

YoM 01-8

sypuout 9 pue ¢

syuowt 7|

syiuowr 7|

10 SoWIOWOS, JO
Jomsue YSHIN Auy

. Sa3exea] Areunmn
pey nok aAeH,

PIOA 0} 211sap Suons

pajeroosse [N=1NN

[ears&yd uo 10 :INS
LATTep 10 Apjoom

0w Aue Je ouLn

0d, pue uontugap §OHI
Surmp ‘sireys Jurquuipo
Aaeoy Sunyry ‘Surysne|
ISy “arduwexa 10y
10 Ayanoe reorsAyd

quumn ed[ NoA op :[NS

paygroads jou 1N

1N pooudtadxad

yuIq S, Aqeq In0A 9ouIg

0) pea] 951n saop I0

NG Sunstxaard Jo A103STH —

;papnjoxy
(180w

pig) uswom jueudaxd [y —

A AoueuSoxdorg —
UoIFaI WOy
Keme

oA0W 0} Pa3oadxd USWIOAN —

:papnjoxy —

Koueugaid uoyo[3urg —

Koueudoxd Sutmp 110
SIOPIOSIP

joe1 ATRuLIn IOMOT —
K1931ms

I3pPe[q J0/pue BIYIRIN) —

papn[oxg

rendsoy 1e

PAIDAI[Op OYM USWOM [[Y

KIoAT[Op
Jo 2d4y jo ssopredar
‘uowom

snorednnu pue -1
Koueudard

210J0q [ :POPNIOXH
Koueudard

UO0JO[TUIS PIM USWOM —

suojo[3urs
POIOAT[OP OUM USUIO A

juejur Ayjeoy —
ereduuug —

uone)sad Syoom g¢ < —
AIOAT[Op [BUISEA —

[+€] 9007 Te 30

vsn uey-ezey

[LL] STOT TR 30

douelq Jndoqind)

o] z10T TR 30

Aren 1zze3914

[ov] 6661 Te 30

KemIoN POAIOIAL

[zel 6661 Te 12
SN UOSBIA

[sL]v10T Te 30

uredg UIIEJN-UIEA

[¥L] sTOT TR 30

epeuE) UOTUUBIA

[es]g10T TR 3R

KemIoN UdSSAUUBYO[

(ponunuoo) 1 3[qe],

pringer

Qs



1683

Int Urogynecol J (2021) 32:1675-1693

8'6C
JuounuooUr eredruitrg

L6t
erediund — juounuod deredruLig
eredruung -

(0°99) 6¢€€1 rrednmN - (9% AS ‘0°6C ueIpow)
(0°t) 1501 rexedmunig S'6C
Or=SD ¥'¥C
1189} snosuejuodg —
(891
{4 ¢ Awojorsidyg —
(19D
€7 ‘wumourad 108Uy —

eredrung :dnoi3 Ag

arreuuonsanb
P21ONNSU0S-J[oS

(01-0) SVA

:SuIATIATRp UO J09F —
ISI -

dS-10-0101 —
usiA Sunnp
Ppard)sIuruIpe-J[og —

aneuuonsanb [eisoq

71-0SId —
AS-02-1ddd —
arreuuonsanb [eIsoJ —

junowe Aue payes| 1o
150]
S[uow 6—9  AJLejUN[oAUl NOA dABH

(Aouanbagypunoure)
ISI
SOOM /  UO JOMSUR dANRULIIUOD)
oM 15|
ay) Suunp
(Surdwn( 10 Surzoous
‘odurexa
10J) uonoxa [earsAyd
Suump ouLm
JO SSo ATejunjoAur
padsuonadxa
nok aAeH, :INS
YooMm Jse] oy} FuLmp
auun jo
syuow g SSO[ ArejunjoAur Auy I}

sqpuowt 9 < payoads jou [N

LLN JO SU giIm $0qu1( —

SOI[BUIOUR [BIIUSL) —

1papn[oxg

ereduuug —
(sonamip
‘sourdozerpozuaq)
s3nip

UM JUSUIBAI) JUdLIND) —
A103ms

o130[009BUATOIN SNOTARI] —

Ayqiqour paxreduwy —
uonioqy —

(snonodyur-uou)
A3ojoyed [eor3oj01n) —
SIOPIOSIP dAIUS0)) —
9SBASIP [BIISO[OINAN —
KoueuSaid a1030q 1) —
papnjoxXg

uswom

jueudaxd
snoxedinu Aypreayq

sanreuuonsanb ¢ e 0)
Surpuodsar
10U USWOM :PapNjoxy
Koueu3aid uojo[3urg

pouad wmired-jsod 10
moqe|
Sump Aqeq jo yreaq —
:papn[oxXg

AIOAI[OP [EJUSWINISUI-UON] —

eredung —
SsoyI[ewIouqe

Areur-ojuag eyuaduo) —

A1931ms joen Areunrn) —

9SBASIP [BIIS0[0INAN —
asdejord aafeA TenII
Toxd

9SBISIP ORIPIRD JAIOY —

l6v] LoOT Te ¥
VSN uosewoy [,

[oc]lo10T TR 3R
uredg  yosuwog-sue[og

(821 ¥00T e 30
uspamsg NAYOS

[8¥] ¥10T TE 30

elensny TIog-preyry

(ponunuoo) 1 3[qe],

pringer

Qs



Int Urogynecol J (2021) 32:1675-1693

1684

6'8°L9Y

8LE

(S'TH) LTT :INN
(I'eD L€ 1NN
(¥'sp) 8TI “INS
$Y0M 9

dA Ag
umowyun JNN
(0D LL 1NN
(0°€2) s¥1 °INS
2dKy Ag

umouyun ;NN —
0°¢) 01 INN —
(I'sD) 0s NS —

(T'1€) LeT spuowt 9
(L°€€) T8T SPoM 9

(9'80) 181

(8'8) LTTJO M0 0T :INS
:(ULI9) B WOI)) dUPIOU]
dk Ag

(0'Z8) 6SL syuowr 9
(0'16) LES SPom 9

SYHUOU g 29 SHAIM 9

syuow f 7€9

Ssypuowr 9 (€°€8) g€

[Ls] 900T e 30
duel muo:pﬂom

[89] 6007 1230
yoopAeg

[6€] 0107 'Te 30 SnITY

- SWAN SEIq JO ST

(%) u1njo2dAL

[pourad () u :90uaprout]
(9) u ooudresard 1N

(%) qover asuodsor)

Tedk/s1oyiny

erediung

erediung

Ty 6L dxreuuonsanb [e1so
areuuonsang)

ey s.3ury -

(9°9) 8°6C 4S-0I0I -

pouad wmired-jsoq az1s odureg
7310 €°1
proA 0} 93m Suoxs e arreuuonsanb
Aq pa3adwiod JoN —
paruedwoode o5exed] 1papn[oxg
pey Aot J1 10 Surdwnf KoueuJaid
/3uruung Surmp
uoym ‘Surzoaus pue 910J9q JUUNUOY) —
/3urydne]/3uy3noo AKoueu3axd uopo[3urg —
syuowr 9 Suung ereduuLg —
SOSBISIP [BIIS0[0IPILD 10
[eo130[01NOU
1O ‘SIOPIOSIP dnssy
QAIIOUUOD
‘sa1oqeIp ‘uorsuadAy
reuondaouoo-a1d
9oen Areurn
oy
JO SuoneULIOJ[BW UMOUY
qim
USWIOM ‘SUOTIOQJUI JoRT)
Areurn
JUALINOAI JO AIOISTH —
AS-O1D1 A1931ms o1A7od snorad1g —
ayp 1papnjoxg
SYUOW ¢ B ¢ JSB9] JB JO AI03S Y eredinN —
Koueudaid a1030q 1) —
SO £q paroAlp( —
jueugord —
jouLm K1931ms,/uonooyur
Jo 1081 Areurn IoLd —

[6L] LooT Te 1
KemIoN SOUSI A

Aar  [L€] 200T 1o,

(ponunuoo) 1 3[qe],

pringer

Qs



1685

Int Urogynecol J (2021) 32:1675-1693

6'8°S°T

8°L9
8°L9°€¢T

6'8°L9

6'8°L9°T

69°SY

68°9°C

Sqpuowt 6—/,
(€°09) 19 1NN
(62D 97 1NN
(L99) ¥11 INS

sypuowr 9—4

(8'6v) 8¥1 INN
(I6) LT INN
(I'19) T2l 11INS
squowr ¢—()

(0°09) L¥T ‘INN
(TTD 9¢ 1NN
(8L9) 111 :INS
:90udpIouf

(9'09) 681 1IN
($'s1 7L 11NN
(6'€v) 0T INS
(I'61) 6 SISt
(L'¥P) 12 1NN
#'9) € 1NN
(8'60) ¥1 :1NS

(osp T1 1NN
(0°58) 89 ‘INS

(#'8€) 16 1NN
(0D szINN

(I'19) 121 INS
spuowr 9

(L'9p) TLY syuowr 71—
douoesard poug

(6'77) 9L8/81T sypuout 1]
(§°67) LS6/T8T Syuowt 61
(€00) T66/10T syuowt 9—
(9°62) ¥001/L6T

sgpuowt €—()

(0'12) ¥Tv/68 :ow 9

(6'10) 68Y/LO1 SM 9
:Qoudpduy

(8'S7) #8%/STI syuowr 9
(§°97) 655/871 S¥om 9

(1'7€) 6T :20uapLou]
(6°€9) S9¥

(€D Ly
Lo

OvD 08

(€°€1) S8E/1S sypuowt
(S°01) Lyb/LY Sypuows 9
(€°6) €8p/St sypuowt ¢
(1) €61/9S $99m 9
(6'9%) 6¥71/089 1N Auy-
(¥'90) 8¥€1/95€ syuowt 7]~
(1'82) 8TE1/0LE SpuOw 6
(T°07) 88€1/18T :syuowt 9—
(£60) STH1/91¢ Spuow ¢-
(6°01) 68 :snorednniy -
(#01) €S :snoxedruinig -
:Ked £g

o1 TPl

[(0'01) #SS 0ouoprou]]
(T'LT) $S6

SYuOW Z1-01 ‘6L ‘9 ‘€0

STHuOW 9 ‘SHIM 9

IedA |

syuow ¢
Syoom §

sypuowr ¢

SYIUOW 7[9°¢ ‘SyoaMm 9

Sguow Z1°6°9°€

sypuout /—9

(9—¢ aSuel) sypuowr '

(9%1¢-8¢ oreumso
ojer asuodsalr) 1101

(9°'18) #8% syjuot 9
(€16) 656 SoMm 9

(8'85) 7.8

(L€L) T9€
(0'€L) TTe

6vS

(skep ¢/z uo) €76

LOST

(§779) 99¢1

665S

(L] s10T ‘e % puepren

[1L] 100T T1011E .

[11] #10T eOUINQ

[0£] #00T 'Te 30 uejog
[21] S10T "1 30 UIpRy00)

(€] 6661 T8 3 eyIRYD

[s] €00z 'Te 30 o18mg

[69] $10T 'Te 10 umorg

[er] 8661 Te 10 umorg

[96] 6007 'Te 30 sojkog

(ponunuod) | dqeL

pringer

A's



Int Urogynecol J (2021) 32:1675-1693

1686

68T

68°9°H'C

6'8°¢

68Y

8'LY

68T

(0°09) 79 1INS
(0'9%) €T 1NN

(0'9) € 1NN
(0'8%) vT 1INS

(8'€0) 0T 1NN
(0'sD) 121NN
(T'19) €7 1NS

NS

pareurtopaid [0S sypuow 9
JIed[oun :payisse[oun/[NJA/INN
(S'L9) sT1nS

sypuowt ¢

(0°8€) 9%1 :IN payadsup
0€D 1S 1NN

(09) €T 1NN

(0'€p) 291 °INS
(SLD v 1NN

(9'82) L9 1NN

(8°€5) 921 INS
(T'1€) 60€ oWo/ININ
(€70 171NN
(t'9%) 65+ INS
(TL9) 18 INN

(I'sp €€ 1NN

(L'LY) ¥OT INS
sypuowt 71—

(8'€0) L9 1NN

($'61) sS 1NN

(L'99) 091 INS

sypuowt 7|

(0°€9) €1

(%) G :90udpIOU]
(@) 08

(L'00 ove

9'sD #8

[CEIR P
#0011 :¢—

(Tse) 61 :T—

(6'8¢) 1T 1

Lred £g

(0°61) 8T 1591 ped
(0°8€) ¥§ :Hodar-g[og
(6°L) St :90oudprouy
(€19 6L1

(0°0€) €1 SYIUOW ¢ SOUIPIU]
(9'L) 6T

“mﬂuQOE 0

(¢°11) ¢ sypuowr ¢

(Ir'év) €LL

(1'6€) T8¢
(5°6) 6€ sypuowr g
(S°87) LIT oM 9

(9°67) T8¢

(€60 ¥€T

(0°60) 686

sqpuowr 7|

squowr 9 <

(9'T ds) €9 ‘uerpajy
SYooM §°9

UBIA!

SyIuow

sypuowr ¢

syoom §

Soom §

SIuowW 9 pue ¢
sqpuowt 71-0
syuowr 7|

squowl 7 29 SYoom 9

sKep ZIFILI

sypuowr 71—6

SyIuow ¢

(0°€9) 06£T

(9°50) 961

(919 €11

(0°L®) €v91

LES

0TV ¥yl

(0¥9) TLS

(z'9L) 18¢€ ;1N snotaaxd oN

(9728 €1¥

YLST

(9°69) 926

L9 11¥

(029 1621

(8'61) 66L

(09L) sove

(8] ¥10T T 30
[1og-presry

[¥€] 900z Te 30
ueyd-ezey

[LL] s10T TR 30
JnooqmQy

[92] z10T TR 30
1zze301d

[ov] 6661 T8 30
PaAYION

[zel 6661 T 10
UOSBJA

[sL]v10T TR 30
UILEIN-UDIBIA]

[¥L] s10T TR 30
UOIUUBIA

[esI810T TR 30
cvmmwcc.mso [

[82] 010 'Te 19 19uQany

[€£] S00T T 10 worey

[LZ] T10T ‘Te 12 uosuey

[$S]1 9007 ‘Te 10 Joudze|n)

(ponunuod) | dqeL

pringer

A's



1687

Int Urogynecol J (2021) 32:1675-1693

we) 3uof = [T ‘uiid) Joys = 1S ‘swoydwig
yoel], Areurlin) Mo 9fewdj ysnug = SN 14g erreuuonsonb woydwAg 1oe1], ATBULIN 10MOT d[BW,] [0ISLIg = ST.NTAg ‘@ureuuonsan() SuoFy Jo s10adsy [e100S pue ‘[esrdojorwapidy ‘[ed1po]A = VSHIN
“I)SOWILY) = WILN ‘PUOISS = 23S ‘drreuuonsang) ey sSury] = OH ‘AI0judAu] ssansiq I00[ J1A[Rd = [(Idd ‘SYIUOW = SYHuI ‘dI[eUUONSan) douaunuodu] ¢ = OI-¢ ‘sisoudel Aleulin) JoJ arreuuonsang)
=INO ‘Xopul AJISAS 0UUNUOIU] = [S] ‘AI0JUSAU] SSANSI I00[,] IIA[d] = 0Z-IAAd 91 Jo Aupenb sousunuoour = To)-] 9] Jo Afenb =700 ‘UOnOuUI = Jul ‘UONOJUI Joe1) ATeurn =[N
011391SqO =1SqQ) ‘[BOTUI[D = UI[O ‘SIBAA = £ ‘SII[[OW $9J2qRIp = N ‘AI0JUAU] SSamsI(] [enuagdoln) = 9-d() ‘reuuonsan) Joeduw] sousunuoou] = /-] ‘@sdejoid ueSio o1ajod = JOd ‘Syoom = Sym ‘(aseasIp
S, UY01)) 10 SHIJ0D dAILIAIN) ASLISIP [0M0q AIOjeurtue[jul = (] ‘W0,] HOYS 90UUNRUOOU] ATRULIN)-0JIeUUuOoN)san() d0USUNUOOU] U0 UONLINSU0)) [eUONBUINU] = JS-IN-OID] ‘@oUudunuooul ATeuLIn poxIu
=]NJA ‘@2UaURUOdUI ATeulin AoueSIn =) ‘@oUdUNUOdUI ATRULIN SSANS = [N§ AI9100S 20USUNUOY) [BUOHBUION] = SO {UOHBIIOSSY [BI130[099UAT0I() [RUOHBUINU] = YD) ‘9oUaUnuodul ATeuLn = [

AIOAI[SP JoYe (] JOSUO MAU SB PAUIP d0UdPIdU]

(A1rendordde pageuew ojer osuodsar mo[ ) sem ‘Jou Ji pue ‘oyenbape djer asuodsar oy sep\ = ¢  SISA[eue [eonsne)s

deudoidde aroy sep = g ¢ siuedionaed [[e 10j Aem 9[qeI[aI ‘pIepUR)S B Ul PAINSBIW UOHIPUOD dY) SBA\ = / (;UONIPUOD dY) JO UONRIJNUIPI dY) 10J PIsn SPOYIdUL PI[eA I = 9 ¢ d[dwes paynuapl ay) Jo
95BI0A00 JUSIOYNS JIM PAJONPUOD SISA[RUR BIEP ) IO\ = G /[IBIOP Ul PAqLIOSap Sumjes o) pue s)aalqns Apmgs oy 219 = 4 ;orenbope azis ojdures oy sepy = ¢ (Aem deurdordde ue ur pajduwres syuedionred
Apmys a1op = ¢ ¢ uonendod 1031e) oy ssaippe 03 deuidordde swey ojdures oy sepy = [ *[61] (Joo1 [esteidde [eonLo s3Fug BUUROL AU} UO PISEQ) SISIXS SBIQ JO YSLI AIAYM SeAIe sjuasaidar oquinu yoey
(Koueusard Surmp 110tod [enrur jou) porod wnired-jsod ur juswssosse dn-mo[[0f UO paseq ST djex dsuodsay

PATLIS SSIMIIYIO SSI[U[ |,

(T80 Oby 1NN

(T09) 1Ly 1NN [62] Lo0T T8 30
68 (L'19) 189 1INS ‘[(0'12) 295 T :eoudprouy] syyuowr 9 195L SOUSOM
111 :poyrodar joN
¥T1 NN
$'SI NN
68°L 019 INS (9'10) 191 syyuow ¢ (6°0L) ¥¥L [L€] zo0T 1StI0 L,
(€9) Ly/T 2ouaprou] [6¥] LoOT T30
89°¢ - (9°8%) LOT/TS syyuowr 9 (9°6L) 121 UOSBWIOY ],
(8°9) 01 30430
0°6) ¥1 INN
(L6 9% 1NN (0°6) 6t :2oudpIOU] logl o107 TE W
14 (8+S) $8 :INS (€91) sS1 SoIM £, (T¥8) 056 YoauQUIO(]-SUE[0S
[8L] ¥00T Te 30
(L1 816 INS DAYIS

(ponunuoo) 1 3[qe],

pringer

Qs



1688

Int Urogynecol J (2021) 32:1675-1693

Table 2 Measurement of bother and results

Measurement instrument Background information on
measurement instrument

Study Original measurement
result (mean)

Period post-partum  (Converted)

measurement
results (0-100)

ICIQ-UI SF To assess symptoms of Ul and impact

(0-21) on QoL. (4 questions, question 4 is
on moment of UI and is not within
the calculation of the total)

ICIQ-UI SF Question 3 (QoL) Question 3 of the ICIQ-UI SF is on the

(0-10) interference in daily life of Ul

I-QOL Quality of life in persons with UL 3
subscales: 1. Avoidance and limiting
behaviour,

2. Psychosocial impact, 3. Social
embarrassment (22 questions)
KHQ

Self-constructed questionnaire

[39] 8.2 for SUI

10.0 for MUI
[271 59
[53] 5.1
[37] 6.0
[5S0]  Results reported in

categories. No total score
31] 4.1

4.5

[45]  No exact scores reported

[24]  No total score reported
[30]  No total score reported

6 months
6 months
1 year
1 year
3 months

3 months
6 months

39.0
47.6
28.1
24.3
28.6

41.0
45.0

ICIQ-UI-SF = International Consultation on Incontinence Questionnaire-Urinary Incontinence Short Form, QoL = quality of life, I-QoL = incontinence
quality of life, KHQ = Kings Health Questionnaire, SUI = stress urinary incontinence, MUI = mixed urinary incontinence

Other descriptions of amount of urine lost used were: drops,
small splashes and more [34, 50]. Drops were most frequently
reported in 71.6% of cases [50]. The remaining study reported
amount as a drop or two, pad or clothing damp, and pad or
clothing soaked [5].

Fig. 2 Pooled prevalence of UI

Bother

Nine studies reported on impact on daily life or quality of life
[24,27, 30, 31,37, 39, 45, 50, 53], which was heterogeneous-
ly assessed. The ICIQ-UI SF total score was used most

%
post-partum Study ES(95%Cl) Weight
Baydock (2009) — 0.29 (0.25, 0.324.20
Boyles (2009) - : 0.17 (0.16, 0.1844.28
Brown (1998) - ' 0.10 (0.09, 0.12)4.27
Brown (2015) ' —— 0.47 (0.4, 0.504.24
Chaliha (1999) - ' 0.15(0.12, 0.18)4.23
Cooklin (2015) —— 0.12(0.08, 0.171.16
Dolan (2004) —_ 0.13 (0.10, 0.17)4.20
Dumnea (2014) ' — 0.53 (0.50, 0.57)4.21
Gartland (2015) —— 0.47 (0.4, 0.504.22
Glazener (2006) - 0.29 (0.28, 0.314.27
Hansen (2012) - 0.29 (0.26, 0.334.22
Hatem (2005) - 0.30 (0.27, 0.324.25
Johannessen (2010) ) 0.39 (0.36, 0.424.22
Mannion (2015) ' . 0.49 (0.47, 0.52§4.25
Mason (1999) — 0.31(0.28, 0.354.19
Morkved (1999) _— 0.38 (0.30, 0.46)3.88
Pregazzi (2002) — ; 0.16 (0.13, 0.194.22
Quiboeuf (2015) - 0.21(0.19, 0.234.26
Raza-Khan (2006) ' —— 0.4 (0.35, 0.533.75
Rikard-Bell (2014) ' —— 0.63(0.56, 0.69)3.98
Schytt (2014) - 0.22 (0.20, 0.23§.27
Solans-Domenech (2010) — " 0.16 (0.14, 0.194.25
Thomason (2007) -  ——— 0.49 (0.39, 0.583.72
Torrisi (2012) - 0.22(0.19, 0.25)4.23
Overall (2 = 98.98%, p = 0.00) <> 0.31(0.26, 0.36)100.00
r T - T T
-5 0 5 1
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Fig. 3 Prevalence of UI by type Prevalence by type of Ul Prevalence by post-partum period
and period 60 s 3s 2
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frequently (n = 5). Martin-Martin et al. reported the impact on
daily life (0-10) based on the ICIQ-UI SF [31]. Other ques-
tionnaires used once to assess impact on daily life were:
Incontinence Quality of life (I-QOL) [45], King’s Health
Questionnaire (KHQ) [24] and a self-constructed non-validat-
ed questionnaire [30]. The overall bother of UI post-partum,
on a 0 to 100 scale, ranges between 24.3 and 47.6, consistent
with mild to moderate bother. At 3 months post-partum, de-
gree of bother ranged between 28.6 and 41.0, at 6 months
post-partum between 39.0 and 45.0 and at 12 months post-
partum between 24.3 and 28.1 (Table 2).

Case definition

The majority of studies (n =11) used ‘any leakage’ as a case
definition [5, 24, 25, 27, 28, 30, 33, 49, 53, 55, 56]. Eight studies
used the ICS definition, which was not mentioned as such in
some cases [11, 23, 32, 35, 38, 39, 46, 47]. Six studies did not
specify a case definition for UI [12, 31, 37, 43, 48, 57], five used
a frequency [22, 26, 34, 40, 50], and one study used the Clinical
Classification of Urinary Incontinence (FPSUND) [45].

Incidence

Ten studies have examined the incidence of Ul post-partum
(Table 1) [11, 25, 31, 34, 36, 38, 39, 49, 54, 56]. Five studies
reported incidence up to and including 3 months [25, 31, 34,
50, 54] and six reported from 3 until 12 months [11, 25, 38,
39, 49, 56]. One study reported for both periods [25]. The
incidence of Ul in primiparous and multiparous women up
to 3 months was 9.0-21.9% and 4.4-30.0%, respectively.
Incidence up to 1 year was 4.3-34.1% in primiparous women.

Discussion

The aim of this systematic review and meta-analysis was to
summarize the pooled prevalence and incidence of UI be-
tween 6 weeks and 12 months post-partum, to provide an
overview of assessment methods for bother in relation to Ul
and to assess the degree of bother post-partum. The results
show an overall mean prevalence rate of Ul up to 1 year
post-partum of 31%, with a range of 10% to 63%. The

Unexplained 6weeks 3 months 6 months 9 months 12 months

Post-partum period

prevalence of 10% was reported in a study on maternal health
using a generic questionnaire including only one question on
UI [43] in contrast to the other studies using health problem-
specific questionnaires. This might have influenced the ten-
dency for women to report UI [58].

The prevalence numbers in the first year post-partum rise
from 24% at 6 weeks to 32% at 12 months post-partum after
an initial drop between 6 weeks and 3 months. A recently
published systematic review and meta-analysis on the preva-
lence of UI during pregnancy reported a prevalence of Ul of
34% in the third trimester [59]. The drop in UI prevalence
early post-partum compared to the third trimester of pregnan-
cy might be explained by the natural recovery of the levator
ani muscle, which occurs mainly up to 4 to 6 months post-
partum [60, 61]. The rise in prevalence from 3 to 12 months
post-partum might be due to return to daily activities, such as
return to work and starting with sports, with an associated
increase in physical activity level and as a consequent loading
of the continence system [62, 63]. The prevalence of Ul be-
tween primi- and multiparous women was nearly equal (31%
and 30%). This is in line with the EPINCONT study on
27,900 women, which reported that the first delivery is the
largest risk factor for Ul, more specifically SUI and MUI,
post-partum [64].

Thom et al. published a systematic review with 33 studies
on the prevalence of post-partum urinary incontinence. The
overall prevalence reported by Thom et al. between 2 and
13 weeks post-partum was 33.3%. As only one included study
covered the period of 14 to 52 weeks post-partum, an overall
prevalence number could not be calculated [13]; 33.3% is a
higher prevalence than the 24% at 6 weeks and 21% at
3 months reported in this study. This might be due to the fact
that Thom et al. did not report a weighted prevalence.

When interpreting the prevalence numbers at different time
points post-partum, it is important to keep in mind that UI might
be a dynamic phenomenon. This means that a woman’s conti-
nence status can change both ways over a period of time [33].

The incidence numbers between 6 weeks up to 3 months
and 3 months up to 12 months and among primi- and multip-
arous women varied. The low incidence number of 4.3% in
the short term might be explained by the fact that this study
only reported on SUI or MUI incidence [49]. Although the
study of Thomason et al. claims to report the incidence of total
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Ul, only women who reported Ul with a positive (cough)
stress test were included. Women who were able to contract
their pelvic floor muscles properly and timely during an an-
ticipated known rise in abdominal pressure might therefore be
considered continent. However, these women might be incon-
tinent during an unexpected rise in abdominal pressure. Also,
the small sample (n = 121) this study is based on might distort
the results. If the overall incidence of the up to 3 months post-
partum is compared with the up to 12 months post-partum
group, the incidence numbers show a small rise in the latter,
4.3-30.0% and 4.4-34.1%, respectively. The rise in incidence
follows the pattern of the rise in prevalence of Ul between 3
and 12 months post-partum.

Most included studies showed a moderate risk of bias,
which influences the possibility to differentiate prevalence
between groups regarding risk of methodological quality.
The mean prevalence of Ul reported by studies with low and
moderate risk of bias did not differ. However, the one high
risk study reported the highest prevalence of 63% [48].
Because a weighted prevalence number was calculated, this
high risk study with only 196 participants and low response
rate of 25.6% hardly influences the overall prevalence of Ul

The ICI recommends reporting prevalence numbers along
with a measure of experienced bother [14]. Only 9 out of 31
studies (approximately 30%) reported bother in relation to UI
with a variety of measurement instruments, which shows that
combined assessment is not yet common practice [24, 27, 30,
31, 36, 37, 39, 45, 53]. Eight studies used high-quality mea-
surement instruments, most frequently the ICIQ-UI SF [27,
36,37, 39, 53]. In an attempt to provide an overall assessment
of degree of experienced bother in relation to UL, after study-
ing all available materials, we decided to standardize the mea-
surement results of different bother scales to a 0 to 100 scale.
The 0 to 100 scale can be regarded as a visual analogue scale
(VAS). The VAS is a valid and reproducible method to quan-
tify the impact of UI on QoL [65], although no studies are
known that report on cut-off scores for QoL specifically in
post-partum women with UL. Boonstra et al. compared the
VAS with a measure that assesses the impact on functioning
in patients with pain and identified three classes: class 1, mild
interference (score 1-34), class 2, moderate interference
(score 35-64) and class 3, severe interference with daily life
(score 65-100) [66]. Based on these classes, this systematic
review revealed that women experience their post-partum Ul
as mild to moderate (range 24.3—47.6). Based on two studies,
the results show a trend that bother of Ul reduces at 12 months
post-partum [27, 53]. Women report for instance that UI be-
comes less of a problem because they get used to it and that
they find practical ways to cope by using panty liners and
avoiding certain activities [54].

Nevertheless, over half of the women with Ul post-partum
think that it will improve by itself in time and only 25% of
women with post-partum UI actually seek help [67].

@ Springer

However, 73% of women with UI 3 months post-partum still
report Ul at 6 years post-partum [6]. Reliable information on
Ul prevalence is thus essential to estimate health care burden,
allocation of health care resources and research planning.

Strengths and limitations

The strength of this systematic review and meta-analysis is the
large number of included studies, which resulted in the avail-
ability of prevalence and incidence numbers for different sub-
populations (parity, post-partum period, type of Ul) and for
different purposes (health care providers, research planning
and policy makers). This is the first review to report the prev-
alence and incidence over the first 12 months post-partum and
bother in relation to post-partum UL

The limitations of this study are, first, the presence of sub-
stantial clinical heterogeneity of the studies. Clinical hetero-
geneity may be due to differences in: case definition (any Ul
or different frequencies of Ul in a certain period of time),
population (primiparous and multiparous) or periods
researched. Second, the considerable statistical heterogeneity
of the studies resulted in large Cls. Third, as the Joanna Briggs
critical appraisal tool does not recommend cut-off points for
high, moderate or low risk of bias, we arbitrarily chose the cut-
off points reported in this systematic review to explore possi-
ble differences in prevalence numbers if stratified for risk of
bias. However, we did not include or exclude studies based on
risk of bias.

Conclusion

After an initial drop in prevalence of UI at 3 months post-
partum (21%), at 1 year post-partum, prevalence rises again
to 31%. UI prevalence does not differ between primi- and
multiparous women. Bother of Ul is heterogeneously assessed
and is reported as mild to moderate.
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