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Abstract
Purpose  Bladder exstrophy–epispadias complex (BEEC) is a rare spectrum of genitourinary malformations. Children risk 
long-term urinary and genital dysfunctions. To achieve a comprehensive understanding, this study aimed to review the lit-
erature on generic and disease-specific health-related quality of life (HRQOL) in BEEC patients, and methodologies used.
Methods  A literature search was conducted in Pubmed/CINAHL/Embase/PsycINFO/Cochrane, from inception to May 2018. 
A meta-analysis of HRQOL in BEEC patients compared to healthy references was performed.
Results  Twenty-one articles (published 1994–2018), describing HRQOL of children and adolescents (n = 5) and adults only 
(n = 5), or integrated age populations (n = 11), were identified (median sample size 24, loss to follow-up 43%, response rate 
84%). Overall HRQOL was reduced in BEEC patients compared to healthy references in 4/4 studies. Impaired physical or 
general health in BEEC patients has been described in 9 articles, diminished mental health in 11, restricted social health in 
10, and sexual health/functioning or body perception impairments in 13 articles. Urinary incontinence was the most com-
mon factor related to worse HRQOL (12 studies). In six studies, HRQOL was better than healthy norms. In eligible studies 
(n = 5), the pooled estimate of the effect of BEEC indicated worse HRQOL for children and adults (0 > effect sizes < 0.5). 
Thirty-six HRQOL assessments were used, none developed and validated for BEEC.
Conclusions  HRQOL in BEEC patients may be negatively impacted, particularly considering mental and social HRQOL. 
Sexual health/functioning or body perception impairments may be present in adolescents and adults. However, HRQOL 
is heterogeneously assessed and subsequent findings are differently reported. Additional research is warranted and can be 
improved.

Keywords  Bladder exstrophy · Epispadia · Bladder exstrophy–epispadias complex · Malformation · Health-related quality 
of life · Patient-reported outcome

Abbreviations
BE	� Bladder exstrophy is a congenital malforma-

tion with a closing defect of the lower part of 
the abdominal wall. When the child is born, the 
bony pelvis is open in the front; the bladder and 
urethra are open and exposed on the outside of 
the abdomen; the belly button low; and genital 
malformations are present (see epispadias)

BEEC	� Bladder exstrophy–epispadias complex refers 
to a spectrum of birth defects including epispa-
dias (mildest form), bladder exstrophy (inter-
mediate form), and cloacal exstrophy (severest 
form), which involves malformations of the 
urinary tract, intestinal tract, genital tract, mus-
culoskeletal system, and sometimes the spinal 
cord
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BNR	� Bladder neck repair refers to different recon-
structive procedures/methods of the bladder 
neck in order to improve urinary continence by 
increasing the outlet resistance

CIC	� Clean intermittent catheterization is a method 
to empty the bladder of urine by passing a thin, 
plastic tube through the urethra or a catheteriz-
able stoma intermittently under clean but not 
sterile conditions

CE	� Cloacal exstrophy is an abdominal defect with 
the urinary bladder and parts of the intestines 
exposed externally on the abdomen. The bony 
pelvis is open. Imperforate anus is common. 
Spinal defects may also be present. In males, 
the penis is short, split or even missing. In 
females, the clitoris is split and there may be 
duplication anomalies of the internal genitalia.

E	� Epispadias, isolated or in combination with 
bladder exstrophy, is a closing defect of urethra. 
In boys, the urethra is opened like a plate on the 
dorsal side of the penis. The penis is most often 
short and broad, and curved dorsally. In girls, 
the urethra opens between a bifid, split clitoris. 
The vaginal opening may be narrow and ven-
trally displaced

ES	� Effect size
HRQOL	� Health-related quality of life
KS	� Kidney stones
SDQ	� Strength and Difficulties Questionnaire
UD	� Urinary diversion encompasses surgical proce-

dures which reroute and drain urine flow from 
its normal pathway. It may include detaching 
the ureters and connecting them to an intestinal 
segment creating a stoma on the abdominal 
surface. The patient will wear an ostomy bag 
into which the urine drains continuously (non-
continent urinary diversion). It can also refer 
to an internal reservoir with a bowel segment, 
together with the residual bladder or not, to 
store urine between intermittent catheteriza-
tions through a continent stoma (continent 
urinary diversion)

Introduction

Bladder exstrophy–epispadias complex (BEEC) refers to 
a rare spectrum of genitourinary malformations ranging 
in severity from epispadias (E, incidence 2.4 in 100,000 
births), the mildest form, to bladder exstrophy (BE, inci-
dence 1–2 in 50,000 births) and cloacal exstrophy (CE, inci-
dence 05–1:200,000), the severest form [1]. Boys are more 
commonly affected, girls:boys 1:2 [1, 2]. BE is a closing 

defect of the lower part of the abdominal wall character-
ized by an open bladder exposed on the outside of the abdo-
men, and a ventrally open bony pelvis. BE includes E, a 
closing defect of urethra. E also appears as isolated forms 
in males and females. CE generally involves BE, ompha-
locele, imperforate anus, and spinal defects. BEEC patients 
undergo a series of operations during childhood, starting 
in infancy. The primary goals of surgery are urinary conti-
nence with preserved renal function, as well as cosmetically 
and functionally acceptable abdomen and genitalia [1, 3]. 
Today, there are many surgical approaches of BE. Com-
plete primary repair of exstrophy comprises one correction 
of the bladder and urethra. A modern staged repair divides 
the bladder closure, E repair, and bladder neck reconstruc-
tion (BNR) into three surgical interventions in boys and two 
in girls [1, 3, 4]. An adjunctive osteotomy and closure of 
the symphysis can be used, which may decrease failure of 
abdominal wall and bladder closure [5]. Urinary diversion 
(UD) encompasses surgical procedures which reroute and 
drain urine flow from its normal pathway, and can be used 
as primary or secondary treatment [1].

Although neonatal and surgical care of BEEC patients has 
advanced [2, 6], urinary incontinence is reported in 10–81% 
of patients, independent from reconstruction method, defi-
nition of continence, or time to follow-up [7–15]. In the 
achievement of continence, additional bladder surgery is 
needed in 21–79% of the cases [9, 10, 13–15] and 13–64% 
require clean intermittent catheterization (CIC) for blad-
der emptying [7, 10–12]. Scarring due to multiple surger-
ies may harm BEEC patients’ body perception [16]. This, 
and genital appearance/function may disturb their romantic 
relationships [16–18] and sexual health in adolescence and 
adulthood [18–21].

This study aimed to review the literature on health-related 
quality of life (HRQOL) among BEEC patients across all 
ages and to describe questionnaires that have been used. This 
is essential in order to understand BEEC individuals’ sub-
jective experience of health and well-being, and strengths 
and weaknesses of the applied methodologies. This can have 
important implications for clinical practice, health care pol-
icy, and for research [22–25], and permit recommendations 
to be made for future research.

Materials and methods

Descriptive definitions and criteria

This study was guided by the Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses statement [26]. 
HRQOL was defined as the individuals’ subjective percep-
tion of the impact of disease and treatment on physical, 
psychological, and social functioning, and well-being [27], 
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including proxy-reported HRQOL [28]. The questionnaires 
used in HRQOL evaluations were appraised for adherence 
to desirable attributes delineated by the Scientific Advisory 
Committee of the Medical Outcomes Trust [29]. Psychomet-
ric properties of the questionnaires were categorized [30] 
according to a predefined protocol (Table 1).

Search strategy and data selection

HRQOL articles of BE, E, and/or CE patients in English lan-
guage were identified via the databases Pubmed, Cochrane, 
Embase, CINAHL and PsycINFO, from inception up to 
May 14, 2018, without limitations to publication year or 
accessibility to full-texts. A combination of keywords and 
database-specific terms/search strings was used such as 
“patient-reported outcome,” “quality of life,” “health-related 
quality of life,” “psychosocial functioning” in combination 
with “bladder exstrophy,” “epispadia,” “cloaca,” or “blad-
der exstrophy–epispadias complex.” The article selection 
is outlined in Fig. 1. All authors independently reviewed 
titles and abstracts. Articles were autonomously read by the 
first (MDB) and last author (GH). Peer-reviewed articles in 
English or free instrument manuals of HRQOL question-
naires were found via the beforehand mentioned databases 
or the questionnaire’s home page. Two authors (MDB, SSJ) 
evaluated information focusing on questionnaire develop-
ment and field testing. If discrepancies in the instrument 
evaluation were found, a consensus discussion occurred 
among all authors.

Meta‑analysis

A meta-analysis of HRQOL scores (overall/physical/men-
tal/social HRQOL) in BEEC patients compared to healthy 
references  was conducted. The effect sizes (ESs) were cal-
culated as Cohen’s d and Cohen’s criteria were used for a 
standardized interpretation, ESs > 0.2 small, > 0.5 moderate, 
and > 0.8 large [31]. I2 statistics was calculated to assess 
heterogeneity [32]. Significant level was p < 0.05.

Results

Articles reporting HRQOL among individuals 
with BEEC

Twenty-one articles were identified (published 1994–2018). 
Five articles (24%) described HRQOL among children and 
adolescents only [33–37], five articles (24%) HRQOL among 
adults only [38–42], and eleven articles (52%) included 
HRQOL reports of children and/or adolescents with adults 
[17, 43–52]. Sixteen European and four multi-center studies 

[39, 42, 46, 47], one of which was international [46], were 
found. Four studies lacked comparison of the patients’ 
HRQOL with external references [38, 45, 46, 52]. Table 2 
provides article information.

Four studies of HRQOL in children with BE [37], BEEC 
[33–35], or children with CE [36] reported on 8–69 fami-
lies (lost to follow-up 17–50%, response rates 79–100%). 
Except in CE children who were reared as females, male 
distribution varied between 40 and 69%. In the integrated 
age population studies, six articles described HRQOL in BE 
patients [17, 43, 47, 48, 51, 52], four BEEC patients [44–46, 
50], and one study in females with isolated E [49]. Samples 
varied from nine to 122 patients (lost to follow-up 6–72%, 
response rates 53–100%). Except in two studies of females 
[49, 51], 50–71% of the affected patients were males. Of five 
studies including 17–25 adults ≥ 18 years (lost to follow-
up 42–56%, response rates 29–100%), two focused on BE/
BEEC females [40, 41] and one of BEEC males [42]. In 
the remaining studies, 64–71% were BE/BEEC males [39, 
41]. Online resource 1 details clinical traits of the samples. 
Surgical characteristics were heterogeneously and occasion-
ally sparsely described, and urinary incontinence diversely 
defined. Accordingly, 33–67% of children, 29–67% of inte-
grated age populations, and 16–74% of adults were urinary 
incontinent. Catheterization was used by 53–58% of chil-
dren, 4–56% of integrated age populations, and 20–95% of 
adults (Online Resource 1).

Thirty-six assessments were used to obtain HRQOL data. 
Six were self-developed questionnaires used in five studies 
[38, 39, 45, 46, 50], four were interviews [17, 37, 43, 44], 
and four instruments used in five studies [17, 40, 42, 47, 
49] were not available in peer-reviewed journals and/or free 
manuals. The remaining 22 questionnaires included seven 
generic HRQOL questionnaires [53–70], eleven measure-
ments of psychological/mental health [16, 71–91], and four 
of sexual health/functioning [92–95]. Their measurement 
characteristics are detailed in Online Resource 2, and psy-
chometric standards in Online Resource 3.

Meta‑analysis

Due to the lack of reports of statistical and/or a healthy 
reference data, 5/21 studies could be included in the meta-
analysis. Figure 2a–f shows forest plots of self-reports of 
BE/BEEC patients compared to healthy references. Table 3 
details the data.

Overall HRQOL

Two studies showed impaired HRQOL in CE children [36] 
and BEEC children [35] compared to healthy norms (child- 
and parent report), but higher HRQOL compared to children 
with other diseases [35, 36]. In CE children, overall HRQOL 



1392	 Quality of Life Research (2019) 28:1389–1412

1 3

Ta
bl

e 
1  

A
ttr

ib
ut

es
 fo

r r
ev

ie
w

in
g 

he
al

th
 st

at
us

 a
nd

 q
ua

lit
y-

of
-li

fe
 in

str
um

en
ts

 a
cc

or
di

ng
 to

 th
e 

Sc
ie

nt
ifi

c 
A

dv
is

or
y 

C
om

m
itt

ee
 o

f t
he

 M
ed

ic
al

 O
ut

co
m

es
 T

ru
st 

[2
9]

 a
nd

 a
ttr

ib
ut

e 
co

nt
en

t r
ep

or
te

d 
in

 th
e 

ar
tic

le

A
ttr

ib
ut

e
D

efi
ni

tio
n

In
fo

rm
at

io
n 

re
po

rte
d 

or
 c

at
eg

or
iz

at
io

n 
of

 th
e 

fu
lfi

llm
en

t o
f a

ttr
ib

ut
e 

cr
ite

ria

+
?

−
0

C
on

ce
pt

ua
l a

nd
 m

ea
su

re
m

en
t 

m
od

el
D

es
cr

ip
tio

n 
an

d 
a 

ra
tio

na
le

 
of

 th
e 

co
nc

ep
t a

nd
 th

e 
po

pu
la

tio
ns

 th
at

 a
 m

ea
su

re
 

is
 in

te
nd

ed
 to

 a
ss

es
s, 

an
d 

th
e 

re
la

tio
ns

hi
p 

be
tw

ee
n 

th
es

e 
co

nc
ep

ts

W
e 

re
po

rte
d 

th
e 

ta
rg

et
 p

op
ul

at
io

n 
an

d 
th

e 
co

nc
ep

t t
ha

t t
he

 m
ea

su
re

m
en

t i
nt

en
de

d 
to

 a
ss

es
s

Re
lia

bi
lit

y
Th

e 
de

gr
ee

 to
 w

hi
ch

 a
n 

in
str

u-
m

en
t i

s f
re

e 
fro

m
 ra

nd
om

 
er

ro
r

 In
te

rn
al

 c
on

si
ste

nc
y

Th
e 

pr
ec

is
io

n 
of

 a
 sc

al
e,

 b
as

ed
 

on
 th

e 
ho

m
og

en
ei

ty
 (i

nt
er

-
co

rr
el

at
io

ns
) o

f t
he

 sc
al

e’
s 

ite
m

s a
t o

ne
 p

oi
nt

 in
 ti

m
e 

ty
pi

ca
lly

 u
si

ng
 th

e 
C

ro
n-

ba
ch

’s
 a

lp
ha

 c
oe

ffi
ci

en
t

C
ro

nb
ac

h’
s a

lp
ha

(s
) c

al
cu

la
te

d 
pe

r d
im

en
si

on
 A

N
D

 C
ro

n-
ba

ch
’s

 a
lp

ha
(s

) b
et

w
ee

n 
0.

70
 

an
d 

0.
95

D
ou

bt
fu

l d
es

ig
n 

or
 m

et
ho

d
C

ro
nb

ac
h’

s a
lp

ha
(s

) <
 0.

70
 

or
 >

  0
.9

5,
 d

es
pi

te
 a

de
qu

at
e 

de
si

gn
 a

nd
 m

et
ho

d

N
o 

in
fo

rm
at

io
n 

fo
un

d 
on

 in
te

r-
na

l c
on

si
ste

nc
y

 R
ep

ro
du

ci
bi

lit
y

Th
e 

le
ve

l t
o 

w
hi

ch
 th

e 
qu

es
-

tio
nn

ai
re

 sc
or

e 
re

m
ai

ns
 st

ab
le

 
ov

er
 ti

m
e 

am
on

g 
re

sp
on

de
nt

s 
as

su
m

ed
 n

ot
 to

 h
av

e 
ch

an
ge

d 
sc

or
es

, o
r i

nt
er

-r
at

er
 re

lia
bi

l-
ity

 (a
gr

ee
m

en
t a

m
on

g 
tw

o 
or

 
m

or
e 

ob
se

rv
er

s)
 a

t o
ne

 p
oi

nt
 

in
 ti

m
e

M
in

im
al

 st
an

da
rd

s a
re

 0
.7

0 
fo

r g
ro

up
 c

om
pa

ris
on

s a
nd

 
0.

90
–0

.9
5 

fo
r i

nd
iv

id
ua

l 
co

m
pa

ris
on

s, 
in

tra
cl

as
s 

co
rr

el
at

io
n 

co
effi

ci
en

ts
, o

r 
w

ei
gh

te
d 

K
ap

pa
 >

 0.
70

D
ou

bt
fu

l d
es

ig
n 

or
 m

et
ho

d
In

tra
cl

as
s c

or
re

la
tio

n 
co

ef
-

fic
ie

nt
 o

r w
ei

gh
te

d 
K

ap
pa

 
<

 0.
70

, d
es

pi
te

 a
de

qu
at

e 
de

si
gn

 a
nd

 m
et

ho
d

N
o 

in
fo

rm
at

io
n 

fo
un

d 
on

 re
pr

o-
du

ci
bi

lit
y 

re
lia

bi
lit

y

Va
lid

ity
Th

e 
de

gr
ee

 to
 w

hi
ch

 th
e 

in
str

um
en

t m
ea

su
re

s w
ha

t i
t 

pu
rp

or
ts

 to
 m

ea
su

re
 C

on
te

nt
 v

al
id

ity
Ev

id
en

ce
 th

at
 th

e 
in

str
um

en
t 

w
as

 a
pp

ro
pr

ia
te

ly
 re

la
tiv

e 
to

 it
s i

nt
en

de
d 

us
e.

 C
on

te
nt

 
va

lid
ity

 e
nt

ai
ls

 e
va

lu
at

io
n 

of
 

th
e 

cl
ar

ity
, c

om
pr

eh
en

si
ve

-
ne

ss
, r

ed
un

da
nc

y 
of

 it
em

s 
an

d 
sc

al
es

 o
f a

n 
in

str
um

en
t, 

m
os

t c
om

m
on

ly
 u

si
ng

 a
n 

ex
pe

rt 
pa

ne
l (

he
al

th
 c

ar
e 

pr
o-

fe
ss

io
na

ls
), 

pr
ox

y 
(p

ar
en

ts
), 

or
 p

at
ie

nt
s t

he
m

se
lv

es

A
 c

le
ar

 d
es

cr
ip

tio
n 

is
 p

ro
vi

de
d 

of
 th

e 
m

ea
su

re
m

en
t a

im
, 

th
e 

ta
rg

et
 p

op
ul

at
io

n,
 th

e 
co

nc
ep

ts
 th

at
 a

re
 b

ei
ng

 m
ea

s-
ur

ed
, a

nd
 th

e 
ite

m
 se

le
c-

tio
n 

m
us

t i
nv

ol
ve

 th
e 

ta
rg

et
 

po
pu

la
tio

n.
 It

em
 se

le
ct

io
n 

ca
n 

al
so

 in
vo

lv
e 

in
ve

sti
ga

to
rs

 
or

 e
xp

er
ts

D
ou

bt
fu

l d
es

ig
n 

or
 m

et
ho

d
N

o 
ta

rg
et

 p
op

ul
at

io
n 

in
vo

lv
e-

m
en

t
N

o 
in

fo
rm

at
io

n 
fo

un
d 

on
 c

on
-

te
nt

 v
al

id
ity



1393Quality of Life Research (2019) 28:1389–1412	

1 3

Ta
bl

e 
1  

(c
on

tin
ue

d)

A
ttr

ib
ut

e
D

efi
ni

tio
n

In
fo

rm
at

io
n 

re
po

rte
d 

or
 c

at
eg

or
iz

at
io

n 
of

 th
e 

fu
lfi

llm
en

t o
f a

ttr
ib

ut
e 

cr
ite

ria

+
?

−
0

 C
on

str
uc

t v
al

id
ity

Ev
id

en
ce

 th
at

 su
pp

or
ts

 a
 p

ro
-

po
se

d 
in

te
rp

re
ta

tio
n 

of
 sc

or
es

 
ba

se
d 

on
 th

eo
re

tic
al

 im
pl

ic
a-

tio
ns

 a
ss

oc
ia

te
d 

w
ith

 th
e 

co
ns

tru
ct

s b
ei

ng
 m

ea
su

re
d.

 
M

et
ho

ds
 u

se
d 

to
 e

va
lu

at
e 

co
ns

tru
ct

 v
al

id
ity

 in
cl

ud
e 

ch
ec

ki
ng

 d
im

en
si

on
al

ity
, 

ho
m

og
en

ei
ty

 a
nd

 o
ve

rla
pp

in
g 

be
tw

ee
n 

va
ria

bl
es

, l
og

ic
al

 
in

te
ra

ct
io

ns
 w

ith
 o

th
er

 m
ea

s-
ur

es
 o

r p
at

te
rn

s o
f s

co
re

s 
fo

r g
ro

up
s k

no
w

n 
to

 d
iff

er
 

(k
no

w
n-

gr
ou

ps
 v

al
id

ity
)

Sp
ec

ifi
c 

hy
po

th
es

es
 w

er
e 

fo
rm

ul
at

ed
 A

N
D

 st
ro

ng
ly

 
su

pp
or

t t
he

 re
su

lts

D
ou

bt
fu

l d
es

ig
n 

or
 m

et
ho

d 
(e

.g
., 

no
 h

yp
ot

he
se

s)
W

ea
k 

co
nfi

rm
at

io
n 

of
 h

yp
ot

h-
es

es
, d

es
pi

te
 a

de
qu

at
e 

de
si

gn
 

an
d 

m
et

ho
ds

N
o 

in
fo

rm
at

io
n 

fo
un

d 
on

 c
on

-
str

uc
t v

al
id

ity

 C
rit

er
io

n 
va

lid
ity

D
efi

ne
d 

as
 th

e 
ex

te
nt

 to
 w

hi
ch

 
sc

or
es

 o
f t

he
 in

str
um

en
t a

re
 

re
la

te
d 

to
 a

 c
rit

er
io

n 
pr

ov
id

-
in

g 
an

 in
di

ca
tio

n 
of

 th
e 

tru
e 

va
lu

e 
fo

r t
he

 m
ea

su
re

m
en

t, 
su

ch
 a

s a
no

th
er

 v
al

id
at

ed
 

in
str

um
en

t

C
on

vi
nc

in
g 

ar
gu

m
en

ts
 fo

r 
th

e 
ex

te
rn

al
 c

rit
er

io
n 

an
d 

a 
str

on
g 

re
la

tio
ns

hi
p 

be
tw

ee
n 

th
e 

ex
te

rn
al

 c
rit

er
io

n 
an

d 
th

e 
sc

or
es

 o
f t

he
 in

str
um

en
t 

(e
.g

., 
co

rr
el

at
io

n >
 0.

70
)

D
ou

bt
fu

l d
es

ig
n 

or
 m

et
ho

d
W

ea
k 

re
la

tio
ns

hi
p 

w
ith

 th
e 

cr
ite

rio
n,

 d
es

pi
te

 a
de

qu
at

e 
de

si
gn

 a
nd

 m
et

ho
d

N
o 

in
fo

rm
at

io
n 

fo
un

d 
on

 c
rit

e-
rio

n 
va

lid
ity

Re
sp

on
si

ve
ne

ss
Th

e 
ab

ili
ty

 o
f t

he
 in

str
um

en
t t

o 
de

te
ct

 c
ha

ng
e 

ov
er

 ti
m

e 
w

as
 

pr
ov

ed
 (s

om
et

im
es

 re
fe

rr
ed

 
to

 a
s “

se
ns

iti
vi

ty
 to

 c
ha

ng
e”

)

Ev
id

en
ce

 th
at

 th
e 

in
str

um
en

t 
ca

n 
de

te
ct

 c
ha

ng
e 

in
 a

 re
l-

ev
an

t p
op

ul
at

io
n 

in
 a

cc
or

d-
an

ce
 w

ith
 th

e 
co

nc
ep

tu
al

 a
im

 
of

 th
e 

in
str

um
en

t

D
ou

bt
fu

l d
es

ig
n 

or
 m

et
ho

d
Fa

ile
d 

ev
id

en
ce

 th
at

 th
e 

in
str

um
en

t c
an

 d
et

ec
t c

ha
ng

e 
in

 a
 re

le
va

nt
 p

op
ul

at
io

n 
in

 
ac

co
rd

an
ce

 w
ith

 th
e 

co
nc

ep
-

tu
al

 a
im

 o
f t

he
 in

str
um

en
t

N
o 

in
fo

rm
at

io
n 

fo
un

d 
on

 
re

sp
on

si
ve

ne
ss

In
te

rp
re

ta
bi

lit
y

Th
e 

de
gr

ee
 to

 w
hi

ch
 o

ne
 c

an
 

un
de

rs
ta

nd
 m

ea
ni

ng
 o

f t
he

 
qu

es
tio

nn
ai

re
 sc

or
es

 b
y 

in
fo

r-
m

at
io

n 
su

ch
 a

s a
 q

ua
lit

at
iv

e 
ca

te
go

ry
 o

r o
th

er
 e

xt
er

na
l 

m
ea

su
re

 w
ith

 fa
m

ili
ar

 m
ea

n-
in

g

M
ea

n 
an

d 
SD

 sc
or

es
 o

f r
el

-
ev

an
t s

ub
gr

ou
ps

 o
f p

at
ie

nt
s, 

an
d/

or
 st

ra
te

gi
es

 to
 h

an
dl

e 
m

is
si

ng
 it

em
s a

re
 d

efi
ne

d 
an

d/
or

 fu
rth

er
 in

str
uc

tio
ns

 o
n 

ho
w

 to
 sc

or
e 

th
e 

in
str

um
en

t

D
ou

bt
fu

l d
es

ig
n 

or
 m

et
ho

d
La

ck
 o

f n
ec

es
sa

ry
 d

efi
ni

tio
ns

N
o 

in
fo

rm
at

io
n 

fo
un

d 
on

 in
te

r-
pr

et
ab

ili
ty

B
ur

de
n

Th
e 

tim
e,

 e
ffo

rt,
 a

nd
 o

th
er

 
de

m
an

ds
 p

la
ce

d 
on

 th
os

e 
to

 w
ho

m
 th

e 
in

str
um

en
t i

s 
ad

m
in

ist
er

ed
 (r

es
po

nd
en

t 
bu

rd
en

) o
r o

n 
th

os
e 

w
ho

 
ad

m
in

ist
er

 th
e 

in
str

um
en

t 
(a

dm
in

ist
ra

tiv
e 

bu
rd

en
)

W
e 

re
po

rte
d 

th
e 

m
os

t a
va

ila
bl

e 
in

fo
rm

at
io

n 
of

 re
sp

on
de

nt
 a

nd
 a

dm
in

ist
ra

tiv
e 

bu
rd

en



1394	 Quality of Life Research (2019) 28:1389–1412

1 3

did not correlate with the number of surgical procedures or 
hospital admissions [36].

In the combined age population studies, overall HRQOL 
scores were lower in BE children and adolescents [47] and 
BE females, mean 32 years [51], compared to general popu-
lations. However, 8–17-year-old BE patients had better over-
all HRQOL compared to children with kidney stones (KS). 
Ebert et al. [45] described 65% of 6–28-year-old BEEC 
patients “rarely to always” experience HRQOL impairments 
in daily life. Feitz et al. [43] described 14% of 17–55-year-
old BE patients to believe their HRQOL was negatively 
affected. BE children had better overall HRQOL compared 
to adolescents [47], and patients with isolated E compared to 
those with BE [35]. BEEC patients’ impairments were due 
to urinary incontinence, voiding problems, inability to par-
ticipate in group sports, and reluctance to shower in group 
[45]. Urinary incontinence had a low impact on HRQOL in 
females with isolated E [49], low-moderate impact in 30% of 
BEEC females [40], but impacted HRQOL in 38% of adult 
male and female BE patients [41].

No studies of adults only, described generic overall 
HRQOL.
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Fig. 1   PRISMA flowchart describing identification, criteria, and 
selection of studies. Criteria for article selection: articles reporting 
cross-sectional or longitudinal empirical studies of the multidimen-
tional concept health-related quality of life of people with bladder 
exstrophy, epispadias and/or cloacal exstrophy in peer-reviewed Eng-
lish publications
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Physical and general health

Three studies [33, 34, 37] described worse general health 
and one study worse physical functioning [35] in BE/BEEC 
children compared to healthy norms. In one study [34], 
physical HRQOL was better compared to children with KS. 
Children with isolated E had improved physical outcomes 
compared to BE children [35]. Urinary incontinence was 
associated with worse general health and bodily pain in 
BEEC patients [34] in child report, but not parent report 
[33].

In integrated age population studies, BE patients scored 
lower on physical health dimensions compared to general 
norms [47]. In other studies, patients with isolated E [49] 
and BE [51] had similar scores on physical health [49], 
mobility or pain [51], and young BE cohorts [47, 48] and 
male BEEC patients [50] had better physical health/func-
tioning. In one study [43], 41% of BE individuals played 
sports, 14% of whom experienced physical problems. In 54% 
of BE patients who were not exercising physically, it was 
due to handicap. In another study [45], only 5% of BEEC 
patients following failed reconstruction believed they had 
poor health. In one [50] of the two studies [50, 52] BE/
BEEC females had worse physical functioning, general 

Fig. 2   Forest plots of the child or adult self-reports from patients with 
a condition within the bladder exstrophy–epispadias complex com-
pared to healthy references; a overall HRQOL in children and ado-
lescents, b mental health in children and adolescents, and c physical 
functioning in children and adolescents, d mental health in adults, 

e physical functioning in adults, f social functioning in adults. The 
pooled estimate of the effect of a condition within the bladder exstro-
phy–epispadias complex indicates worse health-related quality of life, 
effect sizes small or less than small using Cohen’s criteria for inter-
pretation with ES > 0.2 small, > 0.5 moderate, and > 0.8 large
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health, and bodily pain compared to males. Worse general 
health was associated with use of diapers in BEEC individu-
als, but not to the number of anesthesias [50]. Better physi-
cal functioning was found in BE adolescents compared to 
adults [47].

BE/BEEC adults had worse general health compared to 
healthy norms [39, 41], and their physical functioning was 
impaired in two studies [39, 40], not affected in one study 
[42], and better in another study [41]. In one study [39], 64% 
of BEEC adults complained of urinary infections, genital 
prolapse, and fatigability. In BEEC adults, physical function-
ing was better in reconstructed patients with urinary voiding 
vs those with CIC, and UD was associated to less activity 

limitations [39]. In BEEC patients [42], male dissatisfaction 
with genital appearance was related to worse physical and 
general health, medication intake with worse physical health 
and energy/fatigue, but no associations were found regarding 
reconstruction method, smoking, or alcohol consumption.

Mental health, psychological, and psychosocial 
functioning

In two studies, BE/BEEC children had worse scores of 
mental health [34], psychosocial health [35], and emotional 
functioning [35] compared to healthy references. Behavior 
problems were present in 27% of BE children. From school 

Fig. 2   (continued)
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age, BE children felt different, depressed, and were ashamed 
for their genitalia [37]. In another study, 32% of BEEC chil-
dren had signs of depression or anxiety and 31% scored 
within borderline or abnormal ranges of the Strengths and 
Difficulties Questionnaire (SDQ), corresponding to 35% 
in parent report [35]. In other studies, BE/BEEC children 
had similar mental health [33] or improved emotional role 
functioning and behavior [34] compared to healthy children, 
and their self-esteem was good [37]. Of factors associated 
with poor mental health, child age correlated positively with 
the SDQ scales “total difficulties”, “emotional symptoms, 
conduct problems”, and “peer problems”. Conversely, a 
negative relationship was observed between child age and 
“prosocial behavior.” Child age also correlated positively 
with a borderline level of anxiety. Males had worse SDQ 
scores on “conduct difficulties”, “hyperactivity”, “impact 
of difficulties” compared to females, and BE children had 
poorer psychosocial outcomes compared to those with iso-
lated E. Incontinence was related to impaired mental health, 

behavior, and self-esteem in BEEC children in child report 
[34], but not in parent report [33]. CE children described 
more psychosocial problems than their parents [36].

Six combined age population studies reported impaired 
psychological and/or psychosocial health in BE [17, 47] or 
BEEC populations [44–46, 50]. In one study [44], 50% of 
BEEC patients, significantly more compared to controls, had 
psychiatric diagnosis of mostly emotional and internaliz-
ing character. More psychoticism was also found in BEEC 
patients compared to general controls [50]. The BE adoles-
cents’ wish to feel normal was strong [17]. In BEEC indi-
viduals, feelings of being disadvantaged [46] were present 
in 43% of 5–13 year olds, 69% of 14–20 year olds, or 88% 
of > 20 year olds. In patients > 13 years, males (66%) and 
females (50%) believed peers to be happier [46]. Self-esteem 
was “frequently to always” affected in 24% of BEEC patients 
[45]. Four studies [44, 49, 51, 52] reported similar mental 
health in patients with isolated E [49], BE [51, 52], or BEEC 
[44] compared to healthy norms, and two studies [47, 48] 

Table 3   Presentation of findings in self-reported health-related quality of life among patients with bladder exstrophy–epispadias complex com-
pared to healthy norms in studies eligible for the meta-analysis

BEEC bladder exstrophy–epispadias complex, CI confidence interval, HRQOL health-related quality of life

Study (reference) HRQOL in patients 
with a BEEC condi-
tion

HRQOL in healthy refer-
ences

Cohens’ d (95% CI) p value Weight (%)

N Mean SD N Mean SD

Children and adolescents_overall HRQOL
 Jochault-Ritz et al. [47], children 11 61.10 10.30 664 67.50 12.90 − 0.50 (− 1.09; 0.10) 0.10 13.2
 Jochault-Ritz et al. [47], adolescents 18 54.40 10.70 664 67.50 12.90 − 1.02 (− 1.50; − 0.55) < 0.0001 21.2
 Hurrel et al. [35] 54 80.98 18.84 5480 83.84 12.65 − 0.22 (− 0.49;0.04) 0.10 65.6

Children and adolescents_mental HRQOL
 Schaeffer et al. [34] 57 74.80 13.28 444 78.20 13.00 − 0.26 (− 0.54;0.02) 0.064 42.4
 Hurrel et al. [35] 54 79.63 19.14 5480 81.87 14.09 − 0.16 (− 0.43; 0.11) 0.25 45.1
 Jochault-Ritz et al. [47], adolescents 16 72.20 16.80 209 68.50 17.60 0.21 (− 0.30; 0.72) 0.42 12.5

Children and adolescents_physical HRQOL
 Schaeffer et al. [34] 57 97.1 5.78 444 96.80 5.4 0.055 (− 0.22; 0.33) 0.70 42.5
 Hurrel et al. [35] 54 84.0 23.05 5480 87.53 13.5 − 0.26 (− 0.53; 0.01) 0.058 45.0
 Jochault-Ritz et al. [47], adolescents 16 94.7 5.90 209 84.40 21.2 0.50 (− 0.01;1.01) 0.054 12.4

Adults_mental HRQOL
 Traceviciute et al. [42] 19 66.5 16.2 6964 75.2 15.3 − 0.57 (− 1.02; − 0.12) 0.013 26.4
 Jochault-Ritz et al. [47], adults 36 61.7 21.9 209 68.5 17.6 − 0.37 (− 0.73; − 0.017) 0.040 42.5
 Wittmeyer et al. [39] 25 72.5 25.3 209 68.5 17.6 0.22 (− 0.12; 0.63) 0.31 31.1

Adults_physical HRQOL
 Wittmeyer et al [39] 25 76.6 33.9 209 84.5 21.2 − 0.35 (− 0.76; 0.07) 0.10 30.9
 Jochault-Ritz et al. [47], adults 36 84.1 24.9 209 84.4 21.2 − 0.014 (− 0.37; 0.34) 0.94 42.7
 Traceviciute et al. [42] 19 92.4 14.4 6964 88.2 18.5 0.23 (− 0.22; 0.68) 0.32 26.4

Adults_social HRQOL
 Traceviciute et al. [42] 19 75.7 20.6 6964 88.6 18.3 − 0.70 (− 1.16; − 0.25) 0.0022 26.5
 Jochault-Ritz et al. [47] 36 70.8 30.3 209 81.5 21.4 − 0.47 (− 0.82; − 0.11) 0.010 42.3
 Wittmeyer et al. [39] 25 80.5 29.1 209 80.6 21.4 − 0.00 (− 0.42; 0.41) 0.98 31.2
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described better scores on mental HRQOL dimensions [47, 
48] and self-esteem [47] in BE adolescents or young adults.

Factors associated with poor mental health, psychosocial 
functioning [44], or experiences of disadvantages [46] in 
children and young people [44] or adolescents and adults 
[47, 50, 52] were urinary incontinence [44, 46, 47, 50, 52], 
fecal incontinence [44], CIC [46], or bullying [17, 46]. In 
five studies [44, 46–48, 52], severity of genital malforma-
tions, satisfaction with genital appearance, pleasure in sexual 
activity influenced mental health and psychosocial function-
ing. BE adolescents’ belief of a close sexual relationship was 
the only predictor of psychosocial functioning [44]. In BE 
females, sexual function or vaginal perception influenced 
psychological well-being [34]. Two [46, 47] of the four [44, 
46, 47, 52] studies associated older age to poorer psycho-
logical outcomes in BE/BEEC patients. Patients with iso-
lated E were less affected by somatization than BE patients 
[50]. Other studies found poorer mental health outcomes in 
BEEC females [50] or no gender association [44, 52]. In BE/
BEEC patients, mental health was not related to the number 
of anesthesias/surgeries [50], but to the family HRQOL scale 
[47], and parental warmth interacted with mental health/
psychosocial functioning in BEEC youngsters [44].

One study showed worse mental health and emotional 
role in BEEC adults compared to healthy references [40], 
contrasting to other two studies [41, 42]. Catti et al. [38] 
showed that 41% of BEEC women had psychological dis-
tress, characterized as difficult in puberty by 24%. In BEEC 
adults, urinary incontinence was related to impaired men-
tal health dimensions, and better outcomes to UD. Mental 
health was not influenced by gender, number of surgeries, 
scar cosmesis, sexual life, or renal function [39].

Social and school functioning

BEEC children had lower mean values in social and school 
functioning compared to healthy references [35], 50% of BE 
children were teased by peers and 47% restricted in social 
life. All children considered it positive to inform school-
mates about BE [37]. In two studies, social functioning was 
not impaired in CE [36] or BEEC children [34], but the chil-
dren’s family activities were reduced [33]. Children with iso-
lated E had better school functioning and less peer problems 
compared to BE children [35]. Adjusted for child gender 
and diagnosis, a borderline negative relationship was found 
between age and PedsQL social functioning and between age 
and PedsQL school functioning [35].

Six integrated age population studies [17, 43–47] showed 
a negative impact of BE/BEEC on friendships, loneliness, 
or spare time hobbies. Accordingly, 12% of BEEC patients 
aged > 6 years denied close friendships [46], 59% stated 
that peer contacts were influenced by exstrophy [45], and 
68–100% of BE/BEEC individuals experienced bullying 

[17, 44]. BE adolescents were worried to be treated badly if 
they told people about exstrophy [17]. Undressing or show-
ering in a public dressing room were avoided by 90% of 
males and 44% of females with BEEC. In > 25% of subjects, 
BEEC was hidden from peers and in 16% none outside the 
family knew about their condition [45]. While sports was 
frequently or occasionally played by 65–92% [45, 46], 52% 
of 6–28-year-old BEEC individuals did not participate in 
parties, discos, or movies [45]. Feitz et al. [43] described a 
lack of friends in BE patients close enough to discuss their 
problems with during puberty and Wilson et al. [17] stated 
BE adolescents’ wish to talk to someone about their wor-
ries. In one study [44], 72% of BEEC individuals had no 
difficulties to communicate with parents or friends about 
their problems, and friend relationships were better in BE 
adolescents compared to BE children and general norms 
[47]. Parents’ support was needed; however, adolescents 
wanted to make own decisions supported by a professional 
[17], though medical staff relations were worse in ado-
lescents compared to children [47]. In four more studies, 
patients with isolated E [49], BE [48, 52], or BEEC [50] had 
either comparable [49, 50, 52] or better [48] social HRQOL 
compared to healthy norms. BE adolescents, but not chil-
dren, had impaired scholar work [47], and young BE adults 
improved school//work HRQOL [48] compared to general 
norms. In BE patients, male gender was associated with few 
close friend relationships [46]. BEEC patients’ worry about 
friends discovering the condition, worry and thoughts of 
being less likely to have romantic relationships [46], and 
incontinence or bladder augmentation [50] were negatively 
related to social functioning. However, adolescent age [47] 
or gender [52] did not affect social HRQOL.

Four studies showed comparable social HRQOL between 
BE/BEEC adults [39–42] and healthy references. In one 
study [38], 76% of BEEC females were satisfied with social 
life, 35% felt limited especially in sports and traveling, and 
18% were unsatisfied with their professional lives [38]. Uri-
nary incontinence negatively influenced social HRQOL in 
BE [38] or BEEC adults [39], but was not affected by gen-
der, surgical procedures, scar cosmesis, school, sexual life, 
fertility, or renal function [39, 42].

Body perception and sexual health/functioning

Table 4 summarizes study findings regarding body percep-
tion and sexual health/functioning among patients with a 
BEEC condition.
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Discussion

This literature review found 21 articles describing cross-
sectional HRQOL assessments in patients of the BEEC 
spectrum, as of May 2018. HRQOL in patients with BEEC 
may be negatively impacted, particularly considering mental 
and social HRQOL. In adolescents and adults, sexual health/
functioning or body perception impairments may be present. 
Urinary incontinence and genital function/appearance were 
the most consistent factors associated with HRQOL restric-
tions. However, the study populations and HRQOL assess-
ments are heterogeneous, and HRQOL findings differently 
described.

Article characteristics

A notable proportion of studies included different ages of the 
BE/BEEC patients, particularly overlapping adolescence and 
adulthood. Although this approach collects a larger study 
sample, the HRQOL evaluation may fail to reflect relevant 
findings of different psycho-developmental stages [96, 97]. 
This was pointed out already in 1999 by Diseth et al. [98]. 
Age may influence the individual’s perception of HRQOL 
[28, 99, 100]. Children’s and adolescents’ lives are embed-
ded within contexts of family, peer relationships, and school. 
The understanding of their illness develops with maturity, 
which should be considered in HRQOL assessments [28, 
99, 100]. Furthermore, six reviewed HRQOL studies [36, 
38, 40, 42, 49, 51] focused on females or males. Important 
psychological findings in BEEC patients may be uncovered 
when age and gender are considered [101]. In this review, 
HRQOL differed [35, 46, 50] and were comparable between 
patient gender [39, 44, 52]. Moreover, the majority were 
European studies including small study samples; neverthe-
less, few multi-center studies were identified. Additionally, 
a significant proportion of patients were frequently lost to 
follow-up, which may further bias the HRQOL observations 
[48, 102]. Only 5/21 studies provided sufficient HRQOL 
data for a meta-analysis, and I2 statistics revealed heteroge-
neity among the studies, which should be considered in rela-
tion to the reported findings. Furthermore, surgical/clinical 
characteristics of the study sample are needed to understand 
HRQOL in BEEC patients, but were occasionally incom-
pletely reported. Particularly, this regarded surgical treat-
ments in children [33–36], osteotomy or not [40, 44, 47], 
and failed exstrophy closure [45, 48]. The failed closure is 
a major complication with significant implications on the 
long-term outcome of the urinary tract [103]. Additionally, 
staged, complete primary repair and UD were heterogene-
ously performed in the study samples. This limits generaliz-
ability of the HRQOL findings.
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HRQOL was differently assessed and provided varying 
profiles of information, but also made interpretation of 
HRQOL complex [98]. Altogether 22/32 questionnaires 
were available for review. Several authors used descrip-
tive and/or self-designed questionnaires [38, 39, 45, 46, 
50]. Generic measurements permit the advantage of com-
parison of HRQOL with general norms and other disease 
groups, while condition-specific questionnaires provide 
more clinically sensitive information. The advantages of a 
condition-specific HRQOL instrument are also improved 
content validity and a standardized methodology to reach 
statistical power in the HRQOL evaluation of a rare con-
dition [104, 105]. In disagreement with current standards 
[28, 105], several of the reviewed questionnaires lacked 
involvement of the target population in the establishment 
of content validity. Body perception and sexual health/
functioning in adolescences and adults may be BEEC-
specific HRQOL aspects [106]. The importance of a 
BEEC-specific HRQOL instrument has been addressed 
earlier [33, 35, 45] and such an instrument could be used 
in research and clinical practice [22–25].

BEEC children reported more HRQOL problems than 
their parents [35, 36]. While proxy reports provide com-
plementary information about children’s HRQOL, the 
self-report is of primary importance [28, 107].

HRQOL outcomes

The few studies included in the meta-analysis demon-
strated worse HRQOL for patients with BE/BEEC, 
although ESs were often small. Altogether, this study 
suggests that BE/BEEC children may have impaired over-
all HRQOL, and reduced general and mental health. In 
adults, overall HRQOL was not assessed. In older BE/
BEEC individuals, primarily psychological and social 
HRQOL seem negatively affected. Bullying, loneliness, 
communication problems about BE, and social restric-
tions were described [17, 43–46]. Incontinence affected 
HRQOL aspects across patient ages [17, 34, 38–41, 
44–47, 49, 50, 52]. Similar to Lloyd et al. [108] defi-
nitions of continence in BE/BEEC patients varied, but 
urinary incontinence rates were similar to earlier stud-
ies [7–15]. Genital function/appearance may particularly 
influence psychological HRQOL [17, 44, 46–48, 52]. In 
congruence with malformation severity, isolated E was 
associated with better outcomes compared to BE [35, 
50]. The number of surgical procedures were mostly not 
related to HRQOL [36, 39, 42, 50], perhaps because sur-
gical treatments aim to relief the patient’s symptom bur-
den. Moreover, higher age and male gender may predis-
pose a negatively affected mental HRQOL in BE/BEEC 

patients [35, 45–47], which is in line with other psycho-
logical studies of this patient group [101, 109].

Interestingly, HRQOL was also improved in BE/BEEC 
patients compared to other references, which could be 
explained by these patients’ coping strategies [17, 19, 
101]. Coping may become more advanced with increased 
child maturity [110]. However, one study [101] observed 
a decreased adaptive competence among BEEC patients 
with increased age. In turn, BE/BEEC patients were 
described to conceal their condition. Avoidance is gen-
erally related to poor psychosocial adjustment [111]. 
This suggests that coping should be measured jointly 
with HRQOL in BEEC patients, and that better HRQOL 
in BEEC patients may be otherwise explained. It could 
relate to the HRQOL questions, and their appropriateness 
for this rare condition [105, 112–114].

Study limitations and strengths

This study lacks reports of HRQOL in eight interven-
tional studies of BEEC conditions [115–122], and fertil-
ity and child birth outcomes in BEEC adults [106], but is 
strengthened by frameworks, predefined protocols, multi-
ple researcher involvement, and comprehensiveness.

Conclusions and recommendations

Children of the BEEC conditions may have impaired over-
all HRQOL, as well as impaired general and mental health. 
Adolescences and adults seem especially to have reduced 
mental and social HRQOL. Urinary incontinence, genital 
dysfunction/dissatisfaction with genital appearance, and 
higher patient age may define BEEC patients at risk for 
HRQOL impairments. However, HRQOL is differently 
reported. Definite conclusions cannot be drawn from 
existing studies, due to small study samples, significant 
proportion of patients being lost to follow-up, integration 
of different patient ages, lack of control group, and hetero-
geneous HRQOL measurements.

Future research should determine to what degree 
HRQOL is affected in BEEC patients, and should 
include longitudinal studies, cross-cultural multi-center 
approaches, and a careful documentation of surgical/clini-
cal population characteristics. Knowledge of HRQOL in 
patients with isolated E or CE, and of BEEC children, ado-
lescences, and adults is specifically warranted. HRQOL 
evaluations should consider patient gender, culture, cop-
ing, child-proxy agreements, and strategies to increase 
study participation. Further studies are recommended to 
employ established generic or domain-specific HRQOL 
instruments, and to develop a standardized, international, 
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and multidimensional HRQOL measurement specifically 
for BEEC patients. This would advance knowledge of the 
impact of BEEC in the patients’ lives, and provide health 
care organizations with a valid assessment for communi-
cation, monitoring, and improvement of patient health in 
clinical practice, as well as researchers with possibilities 
to improve treatment evaluations.
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