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Abstract

Aim: Currently, it is unknown which patient-reported outcomes are important for

patients with autosomal inherited bleeding disorders. Therefore, the purpose of this

study is to systematically review the available literature assessing patient-reported

outcomes and their measurementmethods in autosomal inherited bleeding disorders.

Methods: The Embase, Medline ALL, Web of Science Core Collection, Cochrane Cen-

tral Register of Controlled Trails and Google Scholar databases were searched from

inception until 14 August 2020. Studies on patient-reported outcomes in patientswith

von Willebrand disease, inherited platelet function disorders and coagulation factor

deficiencies were included.

Results: Twenty-one articlesmet the inclusion criteria. Three studieswere assessed as

having poor quality, and therefore a high risk of bias. Nineteen studies had fair quality

rating. Different measurements methods were used, ranging from predefined to self-

developed questionnaires. Themajority of included studies focused on vonWillebrand

disease. Patients with vonWillebrand disease reported lower health-related quality of

life compared to the general population. Overall, this trendwas especially visible in the

followingdomains: vitality, physical and social functioning andpain.Womenwith inher-

ited bleeding disorders scored lower on health-related quality of life compared tomen,

especially women with heavy menstrual bleeding. Patients with joint bleeds or heavy

menstrual bleeding reported an increased level of pain.

Conclusion: Patients with autosomal inherited bleeding disorders report lower health

related quality of life, especially those with joint bleeds or heavy menstrual bleeding.

Numerousmeasurementmethods areused in patientswith autosomal inheritedbleed-

ing disorders, highlighting the need for studies using established, standardized mea-

surement methods.
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1 INTRODUCTION

The trend towards a more value-based healthcare system has led to

an increasing emphasis on outcome measurement. Especially in the

last few years, the interest to incorporate patient-reported outcomes

(PROs) in medical practice and research has grown exponentially.1–3

PROs are defined as ‘any report coming directly from patients, without

interpretation by physicians or persons, about how the patient func-

tions or feels in relation to a health condition and its treatment4’. There

are several types of PROs with the most common being self-reported

symptoms, self-reported functioning, and health-related quality of life

(HRQoL).5 HRQoL is a broad multidimensional concept that incorpo-

rates various domains (e.g., physical, psychologic and social function-

ing) related to the health status of an individual.6

PROs are often assessed using questionnaires, otherwise known as

patient-reported outcomes measures (PROMs).7 PROMs can be clas-

sified as either generic or as disease specific. Generic PROMs, such

as Euro-QoL EQ-5D, consist of questions relevant to multiple disease

groups or a healthy population. In contrary, disease specific PROMs

focus on particular patient groups and consist of questions that are

only related to a given disease, disability or surgery.7,8

Incorporating PROs in clinical practice enables (1) the evaluation of

theeffectivenessof ahealthcare intervention, (2) theassessmentof the

quality of care and the needs of different populations, (3) the improve-

ment of clinical decision making, and (4) a better understanding and

causes of variations in health.7,9 In addition, monitoring PROs may

enhance patient engagement and shared decision making, which sub-

sequently leads to a higher quality of care and more patient-centred

care.8,10,11 For example, studies in oncology have shown that the sys-

tematic collectionofPROs result in better symptomcontrol, fewerhos-

pitalizations and better quality of life.12

The increased attention on more patient-centred approaches in

healthcare has led to more studies examining PROs and PROMs in a

variety of diseases, including in patients with inherited bleeding disor-

ders. Inherited bleeding disorders consist of a heterogeneous group of

diseases affecting the primary and secondary haemostasis that include

abnormalities or deficiencies of platelets or coagulation proteins. As

haemophiliaAandBareX-linked, the autosomal inheritedbleedingdis-

orders include vonWillebrand disease (VWD), inherited platelet func-

tion disorders and various coagulation factor deficiencies. Severe dis-

orders have a low prevalence and usually present in childhood, but

milder forms are relatively more common and may not be clinically

apparent until later in life when patients have haemostatic challenges

(e.g., menstruation, dental procedures, surgery or trauma).13

The clinical presentation of different types of bleeding disorders

tends to overlap and symptoms range from more common features

such as easy bruising, mucocutaneous bleedings and heavy menstrual

bleeding tomore severe anduncommonsymptoms such as joint bleeds,

gastrointestinal- and intracranial bleedings.14 Patients with similar

diagnoses and comparable laboratory results do not always present

with the same bleeding tendency.15–17 This inter-individual variabil-

ity may complicate identifying the individual patient needs. Moreover,

the commonly usedmeasures such as bleeding assessment tools do not

always reflect the impact of the disease on a patient’s daily life. Incor-

porating PROs in clinical practice, may support the physician to focus

on patient’s (unidentified) needs, to identify the burden of disease for

each individual patient and tomonitor the treatment effect. Therefore,

the implementation of PROsmay lead tomore personalized treatment

in patients with autosomal inherited bleeding disorder.

Until now, research on PROs and PROMs in inherited bleeding dis-

orders has mainly focused on haemophilia.18,19 It is unknown which

PROs are important for patients with autosomal inherited bleeding

disorders and which PROMs are commonly used to measure PROs in

this patient population. This systematic literature review aims to sum-

marize the available literature assessing PROs and their measurement

methods to identify which patient-reported outcomes could be impor-

tant for patients with autosomal inherited bleeding disorders.

2 METHODS

2.1 Article retrieval

This systematic review was registered in PROSPERO (registration

number CRD42020199444) and followed the PRISMA methodol-

ogy for systematic reviews and meta-analysis and the COSMIN

methodology for systematic reviews of Patient-Reported Outcomes

Measures.20 An information specialist experienced in systematic liter-

ature reviews co-designed and conducted the search strategy. The ini-

tial search was designed in Embase using a combination of Emtree and

non-registered index terms and translated into other databases’ syn-

tax (Supplement 1). Key terms include congenital blood clotting disor-

ders, blood clotting deficiency, patient-reported outcome and quality

of life. The literature search was performed in Embase, Medline ALL,

Web of Science Core Collection, Cochrane Central Register of Con-

trolled Trails and Google Scholar. All databases were searched from

inception until 14 August 2020.

2.2 Study selection

Two reviewers (E.S.H. andM.E.H.) independently screened the articles

onpotential eligibility.Disagreementsbetween the reviewersweredis-

cussed until uniform consensus was reached. English articles report-

ing on all different types of patient-reported outcomes in both adult

and paediatric patients with autosomal inherited bleeding disorders

including vonWillebrand disease, inherited platelet function disorders

and coagulation factor deficiencies, were included. Articles solemnly

focusing on bleeding symptoms or bleeding assessment tools were

not included in this study, since bleeding symptoms are not necessary

patient-reported; they can also be reported by someone other than the

patient himself/herself, for example in case of grading of bleeding after

surgery. Case studies, commentaries, editorials, conference abstracts,

economic evaluations and articles about acquired bleeding disorders
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F IGURE 1 PRISMA flow diagram for study identification.
Abbreviation: PROs; patient-reported outcomes

were excluded. According to the COSMIN methodology, articles were

excluded if less than 80 percent of the research population consisted

of patients with autosomal inherited bleeding disorders. The reference

lists of included studies identified by the search were checked for fur-

ther relevant studies.

2.3 Data assessment

For each included study, the following informationwas collected: study

design, characteristics of thepatient population,meanormedian age at

study inclusion, used PROMs and measured PROs. In case the psycho-

metric properties of a PROM were assessed, including its acceptabil-

ity, internal consistency, reliability, validity and responsiveness thiswas

also reported. Two reviewers (E.S.H and M.E.H.) read and abstracted

each article; a third reviewer (W.A.) checked table entries for accuracy

with regard to the original articles. Data were reviewed descriptively.

2.4 Risk of bias assessment

A single reviewer from the team (E.S.H) assessed risk of bias of

included publications using the National Institutes of Health (NIH)

quality assessment tool for observation and cross-sectional studies.21

Two other reviewers (M.E.H. and W.A.) evaluated the assessment

accuracy. Quality rating (good, fair or poor) was used to assess cer-

tainty of evidence. Anydiscrepancieswere discussedwith all reviewers

(E.S.H.,M.E.H. andW.A.) until consensuswas reached. Studieswere not

excluded based on risk of bias assessment.

3 RESULTS

3.1 Data retrieval

The systematic literature search yielded a total of 1959 non-duplicate

references that were screened using predetermined inclusion- and

exclusion criteria. The flow chart (Figure 1) shows the process of article

selection from initial search to final inclusion or exclusion. A total of 21

articles met the inclusion criteria for this systematic review. All studies

were published between 2000 and 2020 (Figure 2). Seven studieswere

conducted in the Netherlands,22–28 five in the United Kingdom,29–33

four in the United States,34–37 three in Canada,38–40 one in Sweden41

and one in Iran.42

Figure 3 shows the risk of bias assessment of the included stud-

ies. Three studies were assessed as having poor quality and there-

fore a high risk of bias. The remaining articles had a fair quality rat-

ing. Themost prevalent limitations were found in items related to sam-

ple size justification, exposure assessment prior to outcome measure-

ments and statistical analyses.
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3.2 Diseases studied

The majority of included articles focused solely on vonWillebrand dis-

ease (VWD) (n= 13).22,24–28,34,35,37–41 Other studies included patients

with inherited platelet function disorders (n = 2),23,33 coagulation fac-

tor deficiencies (n = 2),32,42 or a combination of different autosomal

inherited bleeding disorders (n= 4).29–31,39

3.3 Measurement methods

Studies used different measurement methods including predefined,

routinely assessed PROMs (n = 11, 54%), self-developed PROMs

(n = 5, 23%), or a combination of both (n = 2, 9%). Three studies used

semi-structured questionnaires assessing PROs in an interview format

(n = 3, 14%). The most frequently used predefined PROMs were the

Short-Form 36 (SF-36) and the Health Utilities Index (HUI). Of the 21

included studies, two studies validated the applied PROMs specifically

in patients with an inherited bleeding disorder.26,28 Assessment of the

development and psychometric properties of each PROM are summa-

rized in Table 1.

3.4 Patient-reported outcomes

The included studies focused on several different PROs, such as

HRQoL, physical functioning and pain. Table 2 provides an overview of

PROs of included studies.

3.4.1 Patient-reported outcomes in von
Willebrand disease

Health-related quality of life

Three studies assessed HRQoL in adult patients with VWD25,38,40

(Table 2). Compared to the general population, patients with VWD

reported lower HRQoL, with the largest measured effects in the

domains vitality, social functioning and pain.38,40 Barr et al. found that



VANHOORN ET AL. 5

T
A
B
L
E
1

P
at
ie
n
t-
re
p
o
rt
ed

o
u
tc
o
m
e
m
ea
su
re
s
u
se
d
in
p
at
ie
n
ts
w
it
h
au
to
so
m
al
in
h
er
it
ed

b
le
ed

in
g
d
is
o
rd
er
s

N
am

e
o
f

in
st
ru
m
en

t
Ty
p
e

A
im

D
im

en
si
o
n
s/
d
o
m
ai
n
s

It
em

s
an
d
sc
o
ri
n
g

St
u
d
ie
s
(n
),

re
fe
re
n
ce
s

P
sy
ch
o
m
et
ri
c
q
u
al
it
ie
sa

B
-I
P
Q

G
en

er
ic

To
as
se
ss
th
e
co
gn

it
iv
e
an

d

em
o
ti
o
n
al
re
p
re
se
n
ta
ti
o
n
s

o
fi
lln

es
s

C
o
n
se
q
u
en

ce
s,
ti
m
el
in
e,
p
er
so
n
al
co
n
tr
o
l,

tr
ea
tm

en
t
co
n
tr
o
l,
id
en

ti
ty
,c
o
n
ce
rn
,

u
n
d
er
st
an

d
in
g,
em

o
ti
o
n
al
re
sp
o
n
se
,a
n
d

ca
u
sa
lf
ac
to
rs

N
in
e
it
em

s
ra
te
d
o
n
a
lin

ea
r
sc
al
e

fr
o
m
0
to

1
0
;h
ig
h
er

sc
o
re
s

in
d
ic
at
e
n
eg
at
iv
e
ill
n
es
s

p
er
ce
p
ti
o
n
ex
p
ec
t
fo
r
th
e

d
im

en
si
o
n
s
p
er
so
n
al
co
n
tr
o
l,

tr
ea
tm

en
t
co
n
tr
o
la
n
d

u
n
d
er
st
an

d
in
g

1
2
3

C
E
S-
D

G
en

er
ic

To
as
se
ss
se
ve
ri
ty

o
f

d
ep

re
ss
iv
e
sy
m
p
to
m
s

D
ep

re
ss
io
n

2
0
it
em

s
ra
te
d
o
n
5
-p
o
in
t
Li
ke
rt

sc
al
e;
h
ig
h
er

sc
o
re
s
in
d
ic
at
e

gr
ea
te
r
sy
m
p
to
m
s

1
3
4

C
H
Q
-C
F
8
7

G
en

er
ic

To
as
se
ss
H
R
Q
o
L
in
ch
ild

re
n

G
en

er
al
h
ea
lt
h
p
er
ce
p
ti
o
n
s,
p
hy
si
ca
l

fu
n
ct
io
n
in
g,
ro
le
/s
o
ci
al
p
hy
si
ca
lf
u
n
ct
io
n
in
g,

b
o
d
ily

p
ai
n
,r
o
le
/s
o
ci
al
em

o
ti
o
n
al

fu
n
ct
io
n
in
g,
ro
le
/s
o
ci
al
b
eh

av
io
u
ra
l

fu
n
ct
io
n
in
g,
p
ar
en

t
im

p
ac
t-
ti
m
e,
p
ar
en

t

im
p
ac
t-
em

o
ti
o
n
al
,s
el
f-
es
te
em

,m
en

ta
l

h
ea
lt
h
,b
eh

av
io
u
r,
fa
m
ily

ac
ti
vi
ti
es
,f
am

ily

co
h
es
io
n
,a
n
d
ch
an

ge
in
h
ea
lt
h

8
7
it
em

s
ra
te
d
o
n
a
4
-t
o
6
-p
o
in
t

Li
ke
rt
sc
al
e;
h
ig
h
er

sc
o
re
s
in
d
ic
at
e

b
et
te
r
o
r
m
o
re

p
o
si
ti
ve

h
ea
lt
h

st
at
es

1
2
4

C
H
Q
-P

F
5
0

G
en

er
ic

To
as
se
ss
ca
re
gi
ve
r’
s

p
er
ce
p
ti
o
n
s
o
ft
h
ei
r
ch
ild

’s

(a
ge
s
5
–
1
8
)H

R
Q
o
L

G
en

er
al
h
ea
lt
h
p
er
ce
p
ti
o
n
s,
p
hy
si
ca
l

fu
n
ct
io
n
in
g,
ro
le
/s
o
ci
al
p
hy
si
ca
lf
u
n
ct
io
n
in
g,

b
o
d
ily

p
ai
n
,r
o
le
/s
o
ci
al
em

o
ti
o
n
al

fu
n
ct
io
n
in
g,
ro
le
/s
o
ci
al
b
eh

av
io
u
ra
l

fu
n
ct
io
n
in
g,
p
ar
en

t
im

p
ac
t-
ti
m
e,
p
ar
en

t

im
p
ac
t-
em

o
ti
o
n
al
,s
el
f-
es
te
em

,m
en

ta
l

h
ea
lt
h
,b
eh

av
io
u
r,
fa
m
ily

ac
ti
vi
ti
es
,f
am

ily

co
h
es
io
n
,a
n
d
ch
an

ge
in
h
ea
lt
h

5
0
it
em

s
ra
te
d
o
n
a
4
-t
o
6
-p
o
in
t

Li
ke
rt
sc
al
e;
h
ig
h
er

sc
o
re
s
in
d
ic
at
e

b
et
te
r
o
r
m
o
re

p
o
si
ti
ve

h
ea
lt
h

st
at
es

1
2
4

D
-A
IM

S2
af
fe
ct

D
is
ea
se
-

sp
ec
if
ic

To
m
ea
su
re

ch
an

ge
s
in
gl
o
b
al

h
ea
lt
h
,p
ai
n
,m

o
b
ili
ty

an
d

so
ci
al
fu
n
ct
io
n
in
p
at
ie
n
ts

w
it
h
ar
th
ri
ti
s

M
o
b
ili
ty
,p
hy
si
ca
la
ct
iv
it
y,
d
ex
te
ri
ty
,

h
o
u
se
h
o
ld
ac
ti
vi
ty
,s
o
ci
al
ac
ti
vi
ti
es
,

ac
ti
vi
ti
es

o
fd

ai
ly
liv
in
g,
p
ai
n
,d
ep

re
ss
io
n
,

an
xi
et
y,
ar
m
fu
n
ct
io
n
,s
o
ci
al
su
p
p
o
rt
,a
n
d

w
o
rk

7
7
it
em

s;
h
ig
h
er

sc
o
re
s
in
d
ic
at
e

b
et
te
r
fu
n
ct
io
n

1
2
6

H
ae
m
o
-Q

O
L

D
is
ea
se
-

sp
ec
if
ic

To
as
se
ss
H
R
Q
o
L
in
ch
ild

re
n

w
it
h
h
ae
m
o
p
h
ili
a

P
hy
si
ca
lh
ea
lt
h
,f
ee
lin

g,
vi
ew

o
fy
o
u
rs
el
f,

fa
m
ily
,f
ri
en

d
s,
o
th
er

p
eo

p
le
,n
u
rs
er
y

sc
h
o
o
l/
ki
n
d
er
ga
rt
en

,t
re
at
m
en

t,
p
er
ce
iv
ed

su
p
p
o
rt
,c
o
p
in
g,
re
la
ti
o
n
sh
ip
s,
an

d
fu
tu
re

2
1
,6
4
o
r
7
7
it
em

s
o
n
a
5
-p
o
in
t
Li
ke
rt

sc
al
e;
h
ig
h
er

sc
o
re
s
in
d
ic
at
e
m
o
re

im
p
ai
rm

en
t
an

d
p
o
o
re
r
q
u
al
it
y
o
f

lif
e

1
4
2

H
U
I2
3
S4

.1
5
Q

G
en

er
ic

To
as
se
ss
h
ea
lt
h
st
at
u
s
an

d

H
R
Q
o
L

Se
n
sa
ti
o
n
,m

o
b
ili
ty
,s
el
f-
ca
re
,e
m
o
ti
o
n
,

co
gn

it
io
n
,a
n
d
p
ai
n
(H
U
I2
).

V
is
io
n
,h
ea
ri
n
g,
sp
ee
ch
,a
m
b
u
la
ti
o
n
,d
ex
te
ri
ty
,

em
o
ti
o
n
,c
o
gn

it
io
n
,a
n
d
p
ai
n
(H
U
I3
)

1
4
it
em

s
w
it
h
d
if
fe
re
n
t
le
ve
ls
(f
ro
m
3

to
6
);
h
ig
h
er

sc
o
re
s
in
d
ic
at
e
b
et
te
r

H
R
Q
o
L

1
3
8

H
U
I3

G
en

er
ic

To
as
se
ss
h
ea
lt
h
st
at
u
s

V
is
io
n
,h
ea
ri
n
g,
sp
ee
ch
,a
m
b
u
la
ti
o
n
,d
ex
te
ri
ty
,

em
o
ti
o
n
,c
o
gn

it
io
n
an

d
p
ai
n

E
ig
h
t
it
em

s
w
it
h
d
if
fe
re
n
t
le
ve
ls
(5

o
r

6
);
h
ig
h
er

sc
o
re

in
d
ic
at
e
b
et
te
r

H
R
Q
o
L

1
3
8
,3
9

(C
o
n
ti
n
u
es
)



6 VANHOORN ET AL.
T
A
B
L
E
1

(C
o
n
ti
n
u
ed

)

N
am

e
o
f

in
st
ru
m
en

t
Ty
p
e

A
im

D
im

en
si
o
n
s/
d
o
m
ai
n
s

It
em

s
an
d
sc
o
ri
n
g

St
u
d
ie
s
(n
),

re
fe
re
n
ce
s

P
sy
ch
o
m
et
ri
c
q
u
al
it
ie
sa

H
A
L

D
is
ea
se
-

sp
ec
if
ic

To
d
et
er
m
in
e
h
o
w
b
le
ed

in
g

ep
is
o
d
es

an
d
p
ro
gr
es
si
ve

jo
in
t
im

p
ai
rm

en
ts
im

p
ac
t

se
lf
-p
er
ce
iv
ed

fu
n
ct
io
n
al

ab
ili
ti
es

U
p
p
er

ex
tr
em

it
y
ac
ti
vi
ti
es
,b
as
ic
lo
w
er

ex
tr
em

it
y
ac
ti
vi
ti
es
,a
n
d
co
m
p
le
x
lo
w
er

ex
tr
em

it
y
ac
ti
vi
ti
es

4
2
it
em

s
ac
ro
ss
7
d
o
m
ai
n
s
ra
te
d
o
n
a

6
-p
o
in
t
Li
ke
rt
sc
al
e;
h
ig
h
er

sc
o
re
s

in
d
ic
at
e
gr
ea
te
r
fu
n
ct
io
n
al
st
at
u
s

2
2
6
,2
8

C
o
n
st
ru
ct
va
lid

it
yH
A
L/
H
JH

S:
r s
=
-.7

1

H
A
L/
SF
-3
6
p
hy
si
ca
l

fu
n
ct
io
n
in
g:
r s
=
.6
5

H
A
L/
SF
-3
6
p
hy
si
ca
l

co
m
p
o
n
en

t
su
m
m
ar
y:

r s
=
.6
2

H
A
L/
IP
A
Q
:r

s
=
.6
9

IP
A
Q

G
en

er
ic

To
as
se
ss
th
e
le
ve
lo
f

co
m
m
u
n
it
y
p
ar
ti
ci
p
at
io
n

A
u
to
n
o
m
y
in
d
o
o
rs
,a
u
to
n
o
m
y
o
u
td
o
o
rs
,

fa
m
ily

ro
le
s,
so
ci
al
re
la
ti
o
n
sh
ip
s,
p
ai
d
w
o
rk

an
d
ed

u
ca
ti
o
n

3
9
it
em

s
ra
te
d
o
n
a
4
-p
o
in
t
Li
ke
rt

sc
al
e;
h
ig
h
er

sc
o
re
s
in
d
ic
at
e

gr
ea
te
r
re
st
ri
ct
io
n
in
p
ar
ti
ci
p
at
io
n

o
r
gr
ea
te
r
p
er
ce
p
ti
o
n
o
fp

ro
b
le
m
s

in
p
ar
ti
ci
p
at
io
n

1
2
6

IT
Q
O
L

G
en

er
ic

To
as
se
ss
ca
re
gi
ve
r’
s

p
er
ce
p
ti
o
n
s
o
ft
h
ei
r
ch
ild

’s

(a
ge
s
0
–
5
)H

R
Q
o
L

P
hy
si
ca
lf
u
n
ct
io
n
in
g,
gr
o
w
th

an
d

d
ev
el
o
p
m
en

t,
b
o
d
ily

p
ai
n
,t
em

p
er
am

en
t

an
d
m
o
o
d
s,
ge
n
er
al
b
eh

av
io
u
r,
ge
tt
in
g

al
o
n
g,
ge
n
er
al
h
ea
lt
h
p
er
ce
p
ti
o
n
s,
p
ar
en

ta
l

im
p
ac
t-
em

o
ti
o
n
al
,p
ar
en

ta
li
m
p
ac
t-
ti
m
e,

fa
m
ily

co
h
es
io
n
,a
n
d
ch
an

ge
in
h
ea
lt
h

9
7
it
em

s
ra
te
d
o
n
a
4
-t
o
6
-p

o
in
t

Li
ke
rt
sc
al
e;
h
ig
h
er

sc
o
re
s
in
d
ic
at
e

b
et
te
r
H
R
Q
o
L

1
2
4

K
id
s’
IT
P
To
o
l

D
is
ea
se
-

sp
ec
if
ic

To
as
se
ss
H
R
Q
o
L
in
ch
ild

re
n

w
it
h
IT
P

N
o
se
p
ar
at
e
d
o
m
ai
n
s

2
6
it
em

s
o
n
a
6
-p
o
in
t
Li
ke
rt
sc
al
e:

h
ig
h
er

sc
o
re
s
in
d
ic
at
e
gr
ea
te
r

im
p
ac
t
o
fd

is
ea
se

an
d
p
o
o
re
r

q
u
al
it
y
o
fl
if
e

1
3
3

T
h
e
K
id
s’
IT
P
To
o
li
s
n
o
t
a

va
lu
ab

le
o
u
tc
o
m
e

m
ea
su
re

fo
r
ch
ild

re
n

w
it
h
p
la
te
le
t
d
is
o
rd
er
s.

T
h
e
m
aj
o
ri
ty

o
ft
h
e

q
u
es
ti
o
n
s
sc
o
re
d
‘n
o
t

ap
p
lic
ab

le
’o
r

‘n
ev
er
/r
ar
el
y
ap
p
lic
ab

le
’

M
P
Q

G
en

er
ic

To
as
se
ss
th
e
d
if
fe
re
n
t

q
u
al
it
ie
s
o
ft
h
e
su
b
je
ct
iv
e

p
ai
n
ex
p
er
ie
n
ce

T
h
e
se
n
so
ry
,a
ff
ec
ti
ve

an
d
ev
al
u
at
iv
e
as
p
ec
ts

o
fp

ai
n

2
0
it
em

s
ra
te
d
o
n
a
5
-p
o
in
t
Li
ke
rt

sc
al
e;
h
ig
h
er

sc
o
re
s
in
d
ic
at
e

h
ig
h
er

le
ve
ls
o
fp

ai
n

1
2
6

SF
-3
6

G
en

er
ic

To
as
se
ss
th
e
p
hy
si
ca
l

co
m
p
o
n
en

t
an

d
th
e
m
en

ta
l

co
m
p
o
n
en

t
o
fH

R
Q
o
L

P
hy
si
ca
lf
u
n
ct
io
n
in
g,
ro
le
p
hy
si
ca
l,
b
o
d
ily

p
ai
n
,

ge
n
er
al
h
ea
lt
h
,v
it
al
it
y,
so
ci
al
fu
n
ct
io
n
in
g,

ro
le
em

o
ti
o
n
al
,a
n
d
m
en

ta
lh
ea
lt
h

3
6
it
em

s;
h
ig
h
er

sc
o
re
s
in
d
ic
at
e

lo
w
er

le
ve
ls
o
fd

is
ab

ili
ty

7
2
2
,2
3
,2
5
,2
7
,2
8
,4
0
,4
1

V
A
S

G
en

er
ic

To
as
se
ss
jo
in
t
p
ai
n

P
ai
n

Sy
m
p
to
m
s
ar
e
re
co
rd
ed

w
it
h
a

h
an

d
w
ri
tt
en

m
ar
k
p
la
ce
d
at

o
n
e

p
o
in
t
al
o
n
g
th
e
le
n
gt
h
o
fa

1
0
-c
m

lin
e;
h
ig
h
er

sc
o
re
s
in
d
ic
at
e
h
ig
h
er

le
ve
ls
o
fp

ai
n

1
2
6

A
bb
re
vi
at
io
ns
:B

-I
P
Q
,B

ri
ef

Il
ln
es
s
P
er
ce
p
ti
o
n
Q
u
es
ti
o
n
n
ai
re
;C

E
S-
D
,C

en
tr
e
fo
r
E
p
id
em

io
lo
gi
ca
lS
tu
d
ie
s
D
ep

re
ss
io
n
Sc
al
e;
C
H
Q
-C
F
8
7
,C

h
ild

H
ea
lt
h
Q
u
es
ti
o
n
n
ai
re

C
h
ild

Fo
rm

8
7
;C

H
Q
-P
F
5
0
,C

h
ild

H
ea
lt
h
Q
u
es
-

ti
o
n
n
ai
re

P
ar
en

t
Fo

rm
5
0
;D

-A
IM

S2
af
fe
ct
,D

u
tc
h
A
rt
h
ri
ti
s
Im

p
ac
t
M
ea
su
re
m
en

t
Sc
al
es
-2
,H

ae
m
o
-Q

O
L,
H
ae
m
o
p
h
ili
a
Q
u
al
it
y
o
fL
if
e
Q
u
es
ti
o
n
n
ai
re

fo
r
C
h
ild

re
n
;H

A
L,
H
ea
lt
h
U
ti
lit
ie
s
In
d
ex

M
ar
k
2
;H

U
I2
3
S4

.1
5
Q
,

H
ea
lt
h
U
ti
lit
ie
s
In
d
ex

M
ar
k
2
/3

1
5
-i
te
m
Q
u
es
ti
o
n
n
ai
re
;H

U
I3
,H

ea
lt
h
U
ti
lit
ie
s
In
d
ex

M
ar
k
3
;H

U
I2
,H

ae
m
o
p
h
ili
a
A
ct
iv
it
y
Li
st
sc
o
re
;H

JH
S,
H
ae
m
o
p
h
ili
a
Jo
in
t
H
ea
lt
h
Sc
o
re
;H

R
Q
o
L,
H
ea
lt
h
-R
el
at
ed

Q
u
al
it
y
o
fL
if
e;

IT
P,
im

m
u
n
e
th
ro
m
b
o
cy
to
p
en

ia
;I
PA

Q
,I
m
p
ac
t
o
n
P
ar
ti
ci
p
at
io
n
an

d
A
u
to
n
o
m
y
Q
u
es
ti
o
n
n
ai
re
;I
Y
Q
O
L,
In
fa
n
t
an

d
To
d
d
le
r
Q
u
al
it
y
o
f
Li
fe

Q
u
es
ti
o
n
n
ai
re
;I
P
F
D
,I
n
h
er
it
ed

p
la
te
le
t
fu
n
ct
io
n
d
is
o
rd
er
s;
M
P
Q
,M

cG
ill

P
ai
n
Q
u
es
ti
o
n
n
ai
re
,Q

o
L;
Q
u
al
it
y
o
fL
if
e,
SF

-3
6
;S
h
o
rt
-F
o
rm

3
6
,V
A
S;
V
is
u
al
A
n
al
o
g
Sc
al
e.

a
P
sy
ch
o
m
et
ri
c
q
u
al
it
ie
s
w
er
e
re
p
o
rt
ed

in
tw

o
ar
ti
cl
es
.2
8
,3
3
.



VANHOORN ET AL. 7

T
A
B
L
E
2

O
ve
rv
ie
w
o
fs
tu
d
y
ch
ar
ac
te
ri
st
ic
s,
th
e
u
se
d
p
at
ie
n
t-
re
p
o
rt
ed

o
u
tc
o
m
e
m
ea
su
re
s
an
d
fi
n
d
in
gs

o
n
p
at
ie
n
t-
re
p
o
rt
ed

o
u
tc
o
m
es

o
ft
h
e
in
cl
u
d
ed

st
u
d
ie
s
o
n
au
to
so
m
al
in
h
er
it
ed

b
le
ed

in
g

d
is
o
rd
er
s

A
u
th
o
r,
(y
ea
r)
,

co
u
n
tr
y

St
u
d
y
d
es
ig
n
an
d
ch
ar
ac
te
ri
st
ic
s
o
f

p
o
p
u
la
ti
o
n
(n
;g
en

d
er
;d
is
ea
se

ty
p
e;
ag
e)

P
R
O
M
s

M
ea
su
re
d
P
R
O
s

P
R
O
s
an
d
co
n
cl
u
si
o
n
sa

A
ti
q
,F
.,
et

al
.(
2
0
1
9
).

T
h
e

N
et
h
er
la
n
d
s2

2

P
ro
sp
ec
ti
ve
,m

u
lt
ic
en

tr
e7

8
9
p
at
ie
n
ts
w
it
h

V
W
D
(6
1
%
fe
m
al
e)

1
.
Ty
p
e
1
:4
7
4

2
.
Ty
p
e
2
:3
0
1

3
.
Ty
p
e
3
:2
3

A
ge

m
ea
n
(y
ea
rs
;S
D
):

1
.
Ty
p
e
1
:4
0
(2
0
)

2
.
Ty
p
e
2
:3
8
(2
1
)

3
.
Ty
p
e
3
:2
9
(2
0
)

1
.
A
d
h
o
c

q
u
es
ti
o
n
n
ai
re

2
.
SF

-3
6

1
.
Sp

o
rt
p
ar
ti
ci
p
at
io
n

2
.
P
hy
si
ca
la
ct
iv
it
y

1
.
T
h
e
m
aj
or
it
y
o
fp

at
ie
n
ts
(6
9
.3
%
)p
ar
ti
ci
p
at
ed

in
sp
o
rt
s
an

d
th
er
e
is
n
o

d
if
fe
re
n
ce

in
sp
o
rt
p
ar
ti
ci
p
at
io
n
b
et
w
ee
n
p
at
ie
n
ts
w
it
h
V
W
D
ty
p
e
1
,2

an
d
3
(P
=
.5
2
).

2
.
R
ea
so
n
s
n
o
t
to

p
ar
ti
ci
p
at
e
in
sp
o
rt
s
ar
e
la
ck

o
ft
im

e
(4
7
.4
%
),
la
ck

o
f

m
o
ti
va
ti
o
n
(2
7
.4
%
),
p
hy
si
ca
ll
im

it
at
io
n
s
(2
6
.9
%
),
fe
ar

o
fb

le
ed

in
g

(6
.9
%
)o
r
o
th
er

re
as
o
n
s
(8
.6
%
).

3
.
A
ge

an
d
V
W
D
ty
p
e
3
ar
e
in
d
ep

en
d
en

tl
y
as
so
ci
at
ed

w
it
h
n
o
sp
o
rt

p
ar
ti
ci
p
at
io
n
d
u
e
to

fe
ar

o
fb

le
ed

in
g
(P
<
.0
5
).

4
.
A
ge
,B
M
Ia
n
d
V
W
D
ty
p
e
3
ar
e
in
d
ep

en
d
en

tl
y
as
so
ci
at
ed

w
it
h
n
o
sp
o
rt

p
ar
ti
ci
p
at
io
n
d
u
e
to

p
hy
si
ca
ll
im

it
at
io
n
s
(P
<
.0
1
)

5
.
A
ge
,f
em

al
e
se
x,
B
M
Ia
n
d
V
W
D
ty
p
e
3
ar
e
in
d
ep

en
d
en

tl
y
as
so
ci
at
ed

w
it
h
se
ve
re

lim
it
at
io
n
s
to

w
al
k
1
0
0
0
m
(P
<
.0
5
).

B
ar
r,
R
.D

.,
et

al
.

(2
0
0
3
).
C
an
ad
a3

8

P
ro
sp
ec
ti
ve
,s
in
gl
e
ce
n
tr
e2

8
p
at
ie
n
ts
w
it
h

V
W
D
(6
4
%
fe
m
al
e)

1
.
Ty
p
e
1
:1
8

2
.
Ty
p
e
2
:9

3
.
Ty
p
e
3
:1

A
ge

(y
ea
rs
)

1
.
m
ea
n
:3
3
.6

2
.
ra
n
ge
:1
3
–
7
3

1
.
H
U
I2
3
S4

E
.1
5
Q
-

H
U
I3

1
.
H
R
Q
o
L

2
.
P
hy
si
ca
la
ct
iv
it
y

3
.
P
ai
n

1
.
P
at
ie
n
ts
h
av
e
lo
w
er
h
ea
lt
h
st
at
u
s
an

d
po
or
er
H
R
Q
o
L
co
m
p
ar
ed

to

n
o
rm

at
iv
e
d
at
a,
es
p
ec
ia
lly

o
n
th
e
d
o
m
ai
n
s
em

o
ti
o
n
,c
o
gn
it
io
n
an
d

p
ai
n
(P
<
.0
5
).

2
.
P
at
ie
n
ts
h
av
e
no

si
gn

if
ic
an

t
lim

it
at
io
n
s
in
p
hy
si
ca
la
ct
iv
it
y.

3
.
W
o
m
en

h
av
e
lo
w
er
H
R
Q
o
L
co
m
p
ar
ed

to
m
en

,e
sp
ec
ia
lly

o
n
th
e

d
o
m
ai
n
s
o
fe
m
o
ti
o
n
,c
o
gn
it
io
n
an

d
p
ai
n
(P
<
.0
5
).

B
la
au
w
ge
er
s,
M
.W

,

et
al
.(
2
0
2
0
).
T
h
e

N
et
h
er
la
n
d
s2

3

P
ro
sp
ec
ti
ve
,m

u
lt
ic
en

tr
e

1
5
6
co
n
fi
rm

ed
o
r
su
sp
ec
te
d
p
at
ie
n
ts
w
it
h

C
P
D
(8
1
%
fe
m
al
e)

1
.
B
-I
P
Q

2
.
SF

-3
6

1
.
H
R
Q
o
L

2
.
P
hy
si
ca
la
n
d
so
ci
al

fu
n
ct
io
n
in
g

3
.
P
ai
n

4
.
G
en

er
al
h
ea
lt
h

5
.
V
it
al
it
y

1
.
P
at
ie
n
ts
h
av
e
lo
w
er

H
R
Q
o
L
co
m
p
ar
ed

to
n
o
rm

at
iv
e
d
at
a,
es
p
ec
ia
lly

in

th
e
d
o
m
ai
n
s
p
hy
si
ca
lf
u
n
ct
io
n
in
g,
p
ai
n
,g
en

er
al
h
ea
lt
h
,v
it
al
it
y
an

d

so
ci
al
fu
n
ct
io
n
in
g
(p

≤
.0
1
).

2
.
P
at
ie
n
ts
w
it
h
co
n
fi
rm

ed
C
P
D
h
av
e
si
m
ila
r
H
R
Q
o
L
co
m
p
ar
ed

to

p
at
ie
n
ts
w
it
h
su
sp
ec
te
d
C
P
D
.

3
.
W
o
m
en

h
av
e
m
o
re

p
ai
n
co
m
p
ar
ed

to
m
en

.

4
.
B
le
ed

in
g
p
h
en

o
ty
p
e
is
n
o
t
co
rr
el
at
ed

w
it
h
H
R
Q
o
L.

C
h
i,
C
.,
et

al
.(
2
0
1
0
).

U
K
2
9

R
et
ro
sp
ec
ti
ve
,s
in
gl
e
ce
n
tr
e4

2
p
at
ie
n
ts

w
it
h
d
if
fe
re
n
t
in
h
er
it
ed

b
le
ed

in
g
d
is
o
rd
er
s

an
d
H
M
B
(a
ll
fe
m
al
e)

1
.
V
W
D
:2
0

2
.
IP
F
D
:1
3

3
.
H
A
ca
rr
ie
r:
3

4
.
F
X
Id
ef
.:
6

A
ge

(y
ea
rs
):

1
.
m
ea
n
:1
6

2
.
ra
n
ge
:1
3
–
1
9

1
.
A
d
h
o
c

q
u
es
ti
o
n
n
ai
re

1
.
H
R
Q
o
L

2
.
G
en

er
al
h
ea
lt
h

3
.
D
ai
ly
ac
ti
vi
ti
es

4
.
D
ys
m
en

o
rr
h
o
ea

B
ef
o
re

tr
ea
tm

en
t,
ar
o
u
n
d
h
al
fo

fp
at
ie
n
ts
h
ad

lo
w
H
R
Q
o
L,
es
p
ec
ia
lly

o
n

th
e
d
o
m
ai
n
o
fg
en

er
al
h
ea
lt
h
an

d
d
ai
ly
ac
ti
vi
ty

an
d
af
te
r
tr
ea
tm

en
t;

al
m
o
st
n
o
p
at
ie
n
t
h
ad

lo
w
H
R
Q
o
L.

B
ef
o
re

tr
ea
tm

en
t,
8
8
%
o
fp

at
ie
n
ts
h
ad

d
ys
m
en

o
rr
h
ea

an
d
af
te
r

tr
ea
tm

en
t,
1
7
%
o
fp

at
ie
n
ts
h
ad

d
ys
m
en

o
rr
h
ea
.

B
ef
o
re

tr
ea
tm

en
t,
al
m
o
st
h
al
fo

fp
at
ie
n
ts
re
p
o
rt
ed

m
is
si
ng

sc
h
o
o
lb
ec
au
se

o
ft
h
ei
r
m
en

st
ru
at
io
n
,a
n
d
af
te
r
tr
ea
tm

en
t,
n
o
n
e
o
ft
h
e
p
at
ie
n
ts

re
p
o
rt
ed

m
is
si
ng

sc
h
o
o
l.

(C
o
n
ti
n
u
es
)



8 VANHOORN ET AL.
T
A
B
L
E
2

(C
o
n
ti
n
u
ed

)

A
u
th
o
r,
(y
ea
r)
,

co
u
n
tr
y

St
u
d
y
d
es
ig
n
an
d
ch
ar
ac
te
ri
st
ic
s
o
f

p
o
p
u
la
ti
o
n
(n
;g
en

d
er
;d
is
ea
se

ty
p
e;
ag
e)

P
R
O
M
s

M
ea
su
re
d
P
R
O
s

P
R
O
s
an
d
co
n
cl
u
si
o
n
sa

d
e
W
ee
,E
.M

.,
et

al
.

(2
0
1
0
).
T
h
e

N
et
h
er
la
n
d
s2

5

P
ro
sp
ec
ti
ve
,m

u
lt
ic
en

tr
e

5
0
9
p
at
ie
n
ts
w
it
h
V
W
D
(6
2
%
fe
m
al
e)

Ty
p
e
1
:2
8
2

Ty
p
e
2
:1
9
6

Ty
p
e
3
:2
1

U
n
sp
ec
if
ie
d
:1
0

A
ge

(y
ea
rs
):

ra
n
ge
:1
6
–
8
7

SF
-3
6

H
R
Q
o
L

P
hy
si
ca
la
ct
iv
it
y

G
en

er
al
h
ea
lt
h

P
ai
n

W
o
m
en

h
av
e
lo
w
er
H
R
Q
o
L
co
m
p
ar
ed

to
n
o
rm

at
iv
e
d
at
a,
es
p
ec
ia
lly

o
n
th
e

d
o
m
ai
n
s
o
fg
en

er
al
h
ea
lt
h
,v
it
al
it
y
an

d
p
hy
si
ca
lc
o
m
p
o
n
en

t
su
m
m
ar
y

(P
<
.0
0
1
).

M
en

h
av
e
a
lo
w
er
H
R
Q
o
L
co
m
p
ar
ed

to
n
o
rm

at
iv
e
d
at
a,
es
p
ec
ia
lly

o
n
th
e

d
o
m
ai
n
s
p
ai
n
an

d
vi
ta
lit
y
(P
<
.0
0
5
).

H
ig
h
er

b
le
ed

in
g
sc
o
re
s
h
av
e
a
ne
ga
ti
ve

im
p
ac
t
o
n
p
hy
si
ca
ld
o
m
ai
n
s
o
f

H
R
Q
o
L
(P
<
.0
0
1
).

P
at
ie
n
ts
w
it
h
V
W
D
ty
p
e
3
sc
o
re

lo
w
er
in
th
e
d
o
m
ai
n
s
p
hy
si
ca
l

fu
n
ct
io
n
in
g,
p
ai
n
an
d
p
hy
si
ca
lc
o
m
p
o
n
en

t
su
m
m
ar
y,
co
m
p
ar
ed

to

p
at
ie
n
ts
w
it
h
V
W
D
ty
p
e
1
an

d
2
(P
<
.0
5
).

d
e
W
ee
,E
.M

.,
et

al
.

(2
0
1
1
).
T
h
e

N
et
h
er
la
n
d
s2

4

P
ro
sp
ec
ti
ve
,m

u
lt
ic
en

tr
e

1
3
3
p
at
ie
n
ts
w
it
h
V
W
D
(4
1
%
fe
m
al
es
)

Ty
p
e
1
:6
9

Ty
p
e
2
:4
9

Ty
p
e
3
:1
5

A
ge

(y
ea
rs
)

ra
n
ge
:.
3
-1
7

C
H
Q
-C
F
8
7

C
H
Q
-P
F
5
0

IT
Q
O
L

H
R
Q
o
L

P
hy
si
ca
lf
u
n
ct
io
n
in
g

G
en

er
al
h
ea
lt
h

P
sy
ch
o
so
ci
al
fu
n
ct
io
n
in
g

P
ai
n

P
re
sc
h
o
o
lc
h
ild

re
n
h
av
e
lo
w
er
H
R
Q
o
L
sc
o
re
s
co
m
p
ar
ed

to
n
o
rm

at
iv
e
d
at
a,

es
p
ec
ia
lly

in
th
e
d
o
m
ai
n
s
o
fg
en

er
al
h
ea
lt
h
an

d
p
ar
en

ta
lt
im

e
im

p
ac
t

(P
≤
.0
5
)a
n
d
hi
gh
er
sc
o
re
s
in
th
e
d
o
m
ai
n
ch
an
ge

in
h
ea
lt
h
(P

≤
.0
5
).

Sc
h
o
o
lc
h
ild

re
n
h
av
e
lo
w
er
H
R
Q
o
L
co
m
p
ar
ed

to
n
o
rm

at
iv
e
d
at
a,
es
p
ec
ia
lly

in
th
e
d
o
m
ai
n
s
o
fp
hy
si
ca
lf
u
n
ct
io
n
in
g,
ro
le
fu
n
ct
io
n
in
g
–

em
o
ti
o
n
al
/b
eh

av
io
u
ra
l,
ge
n
er
al
h
ea
lt
h
an
d
p
hy
si
ca
ls
u
m
m
ar
y
(P

≤
.0
5
).

T
h
er
e
is
no

d
if
fe
re
n
ce

in
H
R
Q
o
L
b
et
w
ee
n
b
oy
s
an

d
gi
rl
s
(p
re
sc
h
o
o
la
n
d

sc
h
o
o
lc
h
ild

re
n
).

Sc
h
o
o
lc
h
ild

re
n
w
it
h
V
W
D
ty
p
e
3
h
av
e
lo
w
er
H
R
Q
o
L
co
m
p
ar
ed

to
p
at
ie
n
ts

w
it
h
V
W
D
ty
p
e
1
an

d
2
an

d
n
o
rm

at
iv
e
d
at
a,
es
p
ec
ia
lly

in
th
e
d
o
m
ai
n
s
o
f

p
ai
n
,g
en

er
al
h
ea
lt
h
,p
ar
en

ta
li
m
p
ac
t-
em

o
ti
o
n
al
,f
am

ily
ac
ti
vi
ti
es

an
d

p
hy
si
ca
ls
u
m
m
ar
y
(P

≤
.0
5
).

Sc
h
o
o
lc
h
ild

re
n
w
it
h
se
ve
re

b
le
ed

in
g
p
h
en

o
ty
p
e
h
av
e
lo
w
er
H
R
Q
o
L
sc
o
re
s

in
th
e
so
ci
al
,e
m
o
ti
o
n
al
an

d
p
hy
si
ca
ld
o
m
ai
n
s
Pp

≤
.0
5
).

G
ov
o
ro
v,
I.,
et

al
.

(2
0
1
6
).
Sw

ed
en

4
1

P
ro
sp
ec
ti
ve
,s
in
gl
e
ce
n
tr
e

3
0
p
at
ie
n
ts
w
it
h
V
W
D
(a
ll
fe
m
al
e)

Ty
p
e
1
:1
5

Ty
p
e
2
:1
1

Ty
p
e
3
:4

A
ge

(y
ea
rs
;S
D
)

m
ea
n
:3
5
.1
(8
.1
)

ra
n
ge
:1
9
–
5
1

SF
-3
6

H
R
Q
o
L

Im
p
ac
t
o
fm

en
st
ru
at
io
n

o
n
ov
er
al
ll
if
e
ac
ti
vi
ti
es

M
en

st
ru
at
io
n
af
fe
ct
s
p
at
ie
n
ts
o
n
m
o
o
d
(9
0
.9
%
),
fa
m
ily

lif
e
(7
2
.7
%
),

va
ca
ti
o
n
s
(6
8
.2
%
),
an

d
th
e
ab
ili
ty

to
go

to
w
o
rk

(4
5
.5
%
).

P
at
ie
n
ts
h
av
e
si
m
ila
rl
ev
el
s
o
fH

R
Q
o
L
co
m
p
ar
ed

to
n
o
rm

at
iv
e
d
at
a

(P
>
.1
0
).

P
at
ie
n
ts
w
it
h
V
W
D
ty
p
e
1
,2

an
d
3
h
av
e
si
m
ila
rs
co
re
s
o
fH

R
Q
o
L
(P
>
.1
0
).

P
at
ie
n
ts
w
it
h
H
M
B
h
av
e
m
or
e
bo
di
ly
pa
in
co
m
p
ar
ed

to
n
o
rm

at
iv
e
d
at
a

(P
<
.1
0
).

H
ag
h
p
an
ah
,S
.,
et

al
.

(2
0
1
7
).
Ir
an

4
2

P
ro
sp
ec
ti
ve
,s
in
gl
e
ce
n
tr
e

5
2
p
at
ie
n
ts
w
it
h
ra
re

fa
ct
o
r
d
ef
ic
ie
n
ci
es

(4
6
%
fe
m
al
e)

F
Id
ef
.:
9

F
V
d
ef
.:
2

F
V
II
d
ef
.:
1
5

F
X
d
ef
.:
7

F
X
Id
ef
.:
8

F
X
II
Id
ef
.:
8

F
V
&
F
V
II
Id
ef
.:
3

A
ge

(y
ea
rs
;S
D
)

m
ea
n
:1
3
.9
6
(4
.5
0
)

ra
n
ge
:4
–
1
8

H
ae
m
o
-Q

O
L

1
.
H
R
Q
o
L

2
.
G
lo
b
al
h
ea
lt
h
st
at
u
s

1
.
M
o
re

th
an

h
al
fo

fp
at
ie
n
ts
(6
3
%
)h
av
e
a
go
od

o
r
hi
gh
er
gl
o
b
al
h
ea
lt
h

st
at
u
s.

2
.
W
o
m
en

h
av
e
si
m
ila
rH

R
Q
o
L
co
m
p
ar
ed

to
m
en

(P
=
.1
2
2
).

3
.
B
le
ed

in
g
se
ve
ri
ty

(P
=
.0
3
2
),
h
ea
lt
h
st
at
u
s
(P
=
.0
1
1
),
an

d
b
ei
n
g

b
o
th
er
ed

by
d
is
ea
se

(P
<
.0
0
1
)a
re

ne
ga
ti
ve
ly
as
so
ci
at
ed

w
it
h
H
R
Q
o
L.

(C
o
n
ti
n
u
es
)



VANHOORN ET AL. 9

T
A
B
L
E
2

(C
o
n
ti
n
u
ed

)

A
u
th
o
r,
(y
ea
r)
,

co
u
n
tr
y

St
u
d
y
d
es
ig
n
an
d
ch
ar
ac
te
ri
st
ic
s
o
f

p
o
p
u
la
ti
o
n
(n
;g
en

d
er
;d
is
ea
se

ty
p
e;
ag
e)

P
R
O
M
s

M
ea
su
re
d
P
R
O
s

P
R
O
s
an
d
co
n
cl
u
si
o
n
sa

H
u
q
,F
.Y
.,
et

al
.

(2
0
1
2
).
U
K
3
0

R
et
ro
sp
ec
ti
ve
,s
in
gl
e
ce
n
tr
e

1
2
p
at
ie
n
ts
w
it
h
d
if
fe
re
n
t
in
h
er
it
ed

b
le
ed

in
g
d
is
o
rd
er
s
(a
ll
fe
m
al
e)
an

d
H
M
B

V
W
D
:3

V
W
D
&
H
A
ca
rr
ie
r:
2

IP
F
D
:2

F
X
Id
ef
.:
2

F
X
d
ef
.:
1

H
A
ca
rr
ie
r:
2

A
ge

(y
ea
rs
)

m
ea
n
:4
4
.3

ra
n
ge
:3
4
–
5
1

A
d
h
o
c
q
u
es
ti
o
n
n
ai
re

H
R
Q
o
L

G
en

er
al
h
ea
lt
h

P
hy
si
ca
la
ct
iv
it
y

D
ys
m
en

o
rr
h
o
ea

A
ft
er

tr
ea
tm

en
t
H
R
Q
o
L
sc
o
re
s
im
pr
ov
e
(P
<
.0
0
0
1
),
es
p
ec
ia
lly

sc
o
re
s
o
n

ge
n
er
al
h
ea
lt
h
an

d
h
ea
lt
h
an
d
d
ai
ly
ac
ti
vi
ty

(P
<
.0
1
).

B
ef
o
re

tr
ea
tm

en
t
5
8
%
o
fp

at
ie
n
ts
re
p
o
rt
ed

m
o
d
er
at
e
to

se
ve
re

d
ys
m
en

o
rr
h
o
ea

an
d
af
te
r
tr
ea
tm

en
t
1
6
.6
%
p
at
ie
n
ts
h
ad

d
ys
m
en

o
rr
h
o
ea

(P
<
.0
1
).

B
ef
o
re

tr
ea
tm

en
t
m
o
re

th
an

h
al
fo

fp
at
ie
n
ts
re
p
o
rt
ed

m
o
d
er
at
el
y
o
r
m
o
re

in
te
rf
er
en

ce
o
fd

ys
m
en

o
rr
h
o
ea

w
it
h
d
ai
ly
w
o
rk

an
d
af
te
r
tr
ea
tm

en
t

8
.3
%
p
at
ie
n
ts
h
ad

(P
<
.0
1
).

K
h
ai
r,
K
.,
et

al
.

(2
0
1
3
).
U
K
3
1

P
ro
sp
ec
ti
ve
,s
in
gl
e
ce
n
tr
e

4
5
p
at
ie
n
ts
w
it
h
d
if
fe
re
n
t
in
h
er
it
ed

b
le
ed

in
g
d
is
o
rd
er
s
(a
ll
fe
m
al
e)

V
W
D
:2
3

H
A
ca
rr
ie
r:
9

F
X
II
Id
ef
.:
3

IP
F
D
:4

F
X
Id
ef
.:
2

F
X
d
ef
.:
1

F
V
II
d
ef
.:
1

F
V
d
ef
.:
1

G
T:
2

U
n
kn

o
w
n
:1

A
ge

(y
ea
rs
,S
D
)

m
ea
n
:1
9
.8
(5
.2
1
)

ra
n
ge
:9
–
3
4

A
d
h
o
c
q
u
es
ti
o
n
n
ai
re

Fo
cu
s
gr
o
u
p

H
R
Q
o
L

Sp
o
rt
p
ar
ti
ci
p
at
io
n

A
lm

o
st
al
lp
at
ie
n
ts
(9
0
%
)a
re

no
ta
d
ve
rs
el
y
af
fe
ct
ed

by
th
ei
r
d
is
ea
se
.

8
0
%
o
fp

at
ie
n
ts
is
lim

it
ed

in
sp
o
rt
p
ar
ti
ci
p
at
io
n
d
u
e
to

th
ei
r
b
le
ed

in
g

d
is
o
rd
er
.

A
ro
u
n
d
h
al
fo

fp
at
ie
n
ts
h
av
e
co
n
ce
rn
s
ab

o
u
t
fe
rt
ili
ty
.

A
su
b
gr
o
u
p
o
fp

at
ie
n
ts
ex
p
er
ie
n
ce

st
ig
m
at
is
at
io
n
,i
so
la
ti
o
n
an

d
b
u
lly
in
g.

K
h
ai
r
K
.e
t
al
.

(2
0
1
8
).
U
K
3
3

P
ro
sp
ec
ti
ve
,s
in
gl
e
ce
n
tr
e

1
6
p
at
ie
n
ts
w
it
h
C
P
D
(5
0
%
fe
m
al
e)

A
ge

(y
ea
rs
)

m
ea
n
:1
1

ra
n
ge
:6
–
1
7

K
id
s’
IT
P
To
o
l

Fo
cu
s
gr
o
u
p

G
en

er
al
h
ea
lt
h

P
sy
ch
o
so
ci
al
fu
n
ct
io
n
in
g

M
o
st
p
at
ie
n
ts
h
av
e
go
od

ge
n
er
al
h
ea
lt
h
.

M
o
re

th
an

h
al
fo

fc
h
ild

re
n
ar
e
m
or
e
of
te
n
th
an

n
o
t
ti
re
d
.

M
o
st
p
at
ie
n
ts
h
av
e
go

o
d
p
sy
ch
o
so
ci
al
fu
n
ct
io
n
in
g.

K
ir
ta
va
,A

.,
et

al
.

(2
0
0
3
).
U
SA

3
4

P
ro
sp
ec
ti
ve
,m

u
lt
ic
en

tr
e

1
0
2
p
at
ie
n
ts
w
it
h
V
W
D
(a
ll
fe
m
al
e)

A
ge

(y
ea
rs
;S
D
)

m
ea
n
:3
9
(1
1
.9
)

ra
n
ge
:1
8
–
7
0

C
o
n
tr
o
lg
ro
u
p
:

In
d
iv
id
u
al
s
w
it
h
o
u
t
V
W
D
(n
=
8
8
)

A
d
h
o
c
q
u
es
ti
o
n
n
ai
re

C
E
S-
D

D
ai
ly
ac
ti
vi
ti
es

an
d

lif
es
ty
le

D
ep

re
ss
io
n

H
ea
lt
h
p
er
ce
p
ti
o
n

P
at
ie
n
ts
h
av
e
si
m
ila
rp

re
va
le
n
ce

o
fd

ep
re
ss
io
n
co
m
p
ar
ed

to
co
n
tr
o
ls

(P
>
.2
).

P
at
ie
n
ts
w
er
e
m
or
e
ne
ga
ti
ve
ly
af
fe
ct
ed

in
ac
ti
vi
ty

(r
o
u
ti
n
e
w
o
rk

an
d
so
ci
al

ac
ti
vi
ti
es
)a
n
d
lif
es
ty
le
by

th
ei
r
m
en

st
ru
at
io
n
co
m
p
ar
ed

to
co
n
tr
o
ls

(P
=
.0
0
4
).

P
at
ie
n
t
m
or
e
of
te
n
re
p
o
rt
ed

n
eg
at
iv
e
p
er
ce
p
ti
o
n
o
fh

ea
lt
h
(f
ai
r
o
r
p
o
o
r)

co
m
p
ar
ed

to
co
n
tr
o
ls
(P
=
.0
0
4
).

(C
o
n
ti
n
u
es
)



10 VANHOORN ET AL.

T
A
B
L
E
2

(C
o
n
ti
n
u
ed

)

A
u
th
o
r,
(y
ea
r)
,

co
u
n
tr
y

St
u
d
y
d
es
ig
n
an
d
ch
ar
ac
te
ri
st
ic
s
o
f

p
o
p
u
la
ti
o
n
(n
;g
en

d
er
;d
is
ea
se

ty
p
e;
ag
e)

P
R
O
M
s

M
ea
su
re
d
P
R
O
s

P
R
O
s
an
d
co
n
cl
u
si
o
n
sa

K
o
u
id
es
,P
.A

.,
et

al
.

(2
0
0
0
).
U
SA

3
5

P
ro
sp
ec
ti
ve
,m

u
lt
ic
en

tr
e

8
1
p
at
ie
n
ts
w
it
h
V
W
D
(a
ll
fe
m
al
e)

Ty
p
e
1
:8
1

A
ge

(y
ea
rs
;S
D
)

m
ea
n
:3
1
.0
(1
0
.7
)

ra
n
ge
:1
1
–
4
9

C
o
n
tr
o
lg
ro
u
p
:

w
o
m
en

w
it
h
m
en

st
ru
al
cy
cl
es

an
d
n
o
V
W
D

(n
=
1
5
0
)

A
d
h
o
c
q
u
es
ti
o
n
n
ai
re

H
R
Q
o
L

P
sy
ch
o
so
ci
al
fu
n
ct
io
n
in
g

P
at
ie
n
ts
w
er
e
m
o
re

ne
ga
ti
ve
ly
af
fe
ct
ed

by
th
ei
r
m
en

st
ru
at
io
n
co
m
p
ar
ed

to
co
n
tr
o
ls
in
th
e
d
o
m
ai
n
s
ge
n
er
al
ac
ti
vi
ty
,a
b
ili
ty

to
w
o
rk

o
r
go

to

sc
h
o
o
l,
fa
m
ily

ac
ti
vi
ti
es
,a
b
ili
ty

to
en

jo
y
lif
e,
sl
ee
p
,m

o
o
d
an

d
ov
er
al
l

H
R
Q
o
L
(P
<
.0
0
1
).

A
p
p
ro
xi
m
at
el
y
h
al
f(
4
6
%
)o
fp

at
ie
n
ts
re
p
o
rt
lo
si
ng

ti
m
e
fr
o
m
w
o
rk

o
r

sc
h
o
o
ld
u
e
to

H
M
B
.

K
u
lk
ar
n
i,
A
.,
et

al
.

(2
0
0
6
).

U
K
3
2

P
ro
sp
ec
ti
ve
,s
in
gl
e
ce
n
tr
e

1
4
p
at
ie
n
ts
w
it
h
F
V
II
d
ef
ic
ie
n
cy

(a
ll
fe
m
al
e)

A
ge

(y
ea
rs
)

m
ed

ia
n
:3
5

ra
n
ge
:1
5
–
5
0

C
o
n
tr
o
lg
ro
u
p
:

Fe
m
al
e
st
af
fa
t
R
oy
al
Fr
ee

H
o
sp
it
al
(n
=
2
3
)

A
d
h
o
c
q
u
es
ti
o
n
n
ai
re

H
R
Q
o
L

G
en

er
al
h
ea
lt
h

D
ys
m
en

o
rr
h
o
ea

P
at
ie
n
ts
h
av
e
lo
w
er
H
R
Q
o
L
co
m
p
ar
ed

to
co
n
tr
o
ls
,e
sp
ec
ia
lly

o
n
th
e

d
o
m
ai
n
o
fg
en

er
al
h
ea
lt
h
(P
<
.0
0
5
)a
n
d
d
ai
ly
ac
ti
vi
ti
es

(P
=
.0
0
0
2
).

P
at
ie
n
ts
h
av
e
m
or
e
d
ys
m
en

o
rr
h
o
ea

(P
=
.0
1
9
)a
n
d
in
te
rf
er
en

ce
o
f

d
ys
m
en

o
rr
h
o
ea

w
it
h
d
ai
ly
w
o
rk

(P
=
.0
0
1
)c
o
m
p
ar
ed

to
co
n
tr
o
ls
.

D
u
ri
n
g
m
en

st
ru
at
io
n
p
at
ie
n
ts
h
av
e
lo
w
er
H
R
Q
o
L
co
m
p
ar
ed

to
co
n
tr
o
ls

(P
=
.0
3
).

M
ar
sh
al
l,
A
.L
.,
et

al
.

(2
0
1
9
).

U
SA

3
6

P
ro
sp
ec
ti
ve
,s
in
gl
e
ce
n
tr
e

8
2
V
W
D
(a
ll
fe
m
al
e)

Ty
p
e
1
:5
8

Ty
p
e
2
:2
2

Ty
p
e
3
:3

A
ge

(y
ea
rs
)

m
ed

ia
n
:5
4

A
d
h
o
c
q
u
es
ti
o
n
n
ai
re

R
ep

ro
d
u
ct
iv
e
h
ea
lt
h

ex
p
er
ie
n
ce

A
ct
iv
it
ie
s
an

d
lif
es
ty
le

P
at
ie
n
ts
p
ri
m
ar
ily

u
se

ne
ga
ti
ve

ad
je
ct
iv
es

to
d
es
cr
ib
e
H
M
B
an

d
re
p
o
rt
ed

a

n
eg
at
iv
e
im

p
ac
t
o
n
th
ei
r
ac
ad
em

ic
,h
o
m
e
an

d
se
xu

al
lif
e.

P
at
ie
n
ts
p
ri
m
ar
ily

u
se

ne
ga
ti
ve

ad
je
ct
iv
es

to
d
es
cr
ib
e
th
ei
r
re
p
ro
d
u
ct
iv
e

ex
p
er
ie
n
ce
s.

R
ae
,C
.,
et

al
.(
2
0
1
3
).

C
an
ad
a3

9

P
ro
sp
ec
ti
ve
,s
in
gl
e
ce
n
tr
e

4
1
7
p
at
ie
n
ts
w
it
h
d
if
fe
re
n
t
in
h
er
it
ed

b
le
ed

in
g
d
is
o
rd
er
s
(7
5
.5
%
fe
m
al
e)

V
W
D
:3
5
9

O
th
er

b
le
ed

in
g
d
is
o
rd
er
s
(a
ll
fe
m
al
e)
:5
6

A
ge

(y
ea
rs
)

ra
n
ge
:1
2
–
8
4

H
U
I3

H
R
Q
o
L

D
ai
ly
ac
ti
vi
ti
es

P
at
ie
n
ts
w
it
h
d
if
fe
re
n
t
ty
p
e
o
r
se
ve
ri
ty

o
fd

is
ea
se

h
av
e
si
m
ila
rH

R
Q
o
L

(P
=
.9
1
4
).

W
o
m
en

w
it
h
V
W
D
h
av
e
lo
w
er
H
R
Q
o
L
co
m
p
ar
ed

to
w
o
m
en

w
it
h
o
th
er

in
h
er
it
ed

b
le
ed

in
g
d
is
o
rd
er
s
(P
=
.0
1
7
)a
n
d
m
en

w
it
h
V
W
D
(P
=
.0
3
9
).

W
o
m
en

ag
ed

fr
o
m
2
0
to

8
4
ye
ar
s
h
av
e
lo
w
er
H
R
Q
o
L
co
m
p
ar
ed

to
w
o
m
en

w
it
h
o
th
er

in
h
er
it
ed

b
le
ed

in
g
d
is
o
rd
er

an
d
n
o
rm

at
iv
e
d
at
a
(P
<
.0
5
).

W
o
m
en

w
it
h
V
W
D
an

d
H
M
B
h
av
e
si
m
ila
rH

R
Q
o
L
co
m
p
ar
ed

to
w
o
m
en

w
it
h
o
th
er

in
h
er
it
ed

b
le
ed

in
g
d
is
o
rd
er

an
d
H
M
B
(P
=
.1
0
0
).

W
o
m
en

w
it
h
H
M
B
h
av
e
lo
w
er
H
R
Q
o
L
co
m
p
ar
ed

to
w
o
m
en

w
it
h
n
o
H
M
B

(P
<
.0
0
1
),
es
p
ec
ia
lly

o
n
th
e
d
o
m
ai
n
s
o
fc
o
gn

it
io
n
(P
<
.0
0
1
)a
n
d
p
ai
n

(P
<
.0
0
2
).

W
o
m
en

w
it
h
H
M
B
h
av
e
m
or
e
in
te
rf
er
en

ce
o
fH

M
B
w
it
h
d
ai
ly
ac
ti
vi
ti
es

co
m
p
ar
ed

to
w
o
m
en

w
it
h
n
o
H
M
B
(P
<
.0
0
1
).

W
o
m
en

w
it
h
ir
o
n
d
ef
ic
ie
n
cy

h
av
e
si
m
ila
rH

R
Q
o
L
co
m
p
ar
ed

to
w
o
m
en

w
it
h
n
o
ir
o
n
d
ef
ic
ie
n
cy

(P
=
.4
5
9
).

(C
o
n
ti
n
u
es
)



VANHOORN ET AL. 11

T
A
B
L
E
2

(C
o
n
ti
n
u
ed

)

A
u
th
o
r,
(y
ea
r)
,

co
u
n
tr
y

St
u
d
y
d
es
ig
n
an
d
ch
ar
ac
te
ri
st
ic
s
o
f

p
o
p
u
la
ti
o
n
(n
;g
en

d
er
;d
is
ea
se

ty
p
e;
ag
e)

P
R
O
M
s

M
ea
su
re
d
P
R
O
s

P
R
O
s
an
d
co
n
cl
u
si
o
n
sa

Su
m
n
er
,M

.a
n
d
J.

W
ill
ia
m
s
(2
0
0
4
).

U
SA

3
7

P
ro
sp
ec
ti
ve
,m

u
lt
ic
en

tr
e

7
9
p
at
ie
n
ts
w
it
h
V
W
D
(5
8
%
fe
m
al
e)

Ty
p
e
3
:7
9

A
ge

(y
ea
rs
)

m
ea
n
:2
4
.2

ra
n
ge
:1
–
6
0

A
d
h
o
c
q
u
es
ti
o
n
n
ai
re

P
ar
ti
ci
p
at
io
n

A
p
p
ro
xi
m
at
el
y
4
0
%
o
fp

at
ie
n
ts
lo
st
d
ay
s
fr
o
m
w
o
rk

o
r
sc
h
o
o
l,
th
e

m
aj
o
ri
ty

ca
u
se
d
by

b
le
ed

in
g
o
r
o
th
er

V
W
D
re
la
te
d
co
m
p
lic
at
io
n
s.

va
n
G
al
en

,K
.P
.M

.,

et
al
.(
2
0
1
7
).
T
h
e

N
et
h
er
la
n
d
s2

6

P
ro
sp
ec
ti
ve
,m

u
lt
ic
en

tr
e

4
8
p
at
ie
n
t
w
it
h
V
W
D
(4
0
%
fe
m
al
e)
,h
is
to
ry

o
fj
o
in
t
b
le
ed

s

Ty
p
e
1
:8

Ty
p
e
2
:2
1

Ty
p
e
3
:1
9

A
ge

(y
ea
rs
)

ra
n
ge
:1
8
–
7
8

C
o
n
tr
o
lg
ro
u
p
:

P
at
ie
n
ts
w
it
h
V
W
D
an

d
n
o
h
is
to
ry

o
fj
o
in
t

b
le
ed

s
(n
=
4
8
)

D
-A
IM

S2
af
fe
ct

H
A
L

IP
A
Q

M
P
Q

V
A
S
p
ai
n

Fu
n
ct
io
n
al
lim

it
at
io
n
s

P
ar
ti
ci
p
at
io
n
an

d

au
to
n
o
m
y

A
n
xi
et
y

D
ep

re
ss
io
n

(J
o
in
t)
p
ai
n

P
at
ie
n
ts
w
it
h
jo
in
t
b
le
ed

s
h
av
e
m
or
e
fu
n
ct
io
n
al
lim

it
at
io
n
s
co
m
p
ar
ed

to

co
n
tr
o
ls
(P
<
.0
1
).

P
at
ie
n
ts
w
it
h
jo
in
t
b
le
ed

s
h
av
e
si
m
ila
rs
co
re
s
o
n
p
ar
ti
ci
p
at
io
n
an
d

au
to
n
o
m
y
co
m
p
ar
ed

to
co
n
tr
o
ls
(P
=
.1
4
).

P
at
ie
n
ts
w
it
h
jo
in
ts
b
le
ed

s
h
av
e
si
m
ila
rl
ev
el
s
o
fj
o
in
t
p
ai
n
(P
=
.2
2
),

an
xi
et
y
(P
=
.3
3
)a
n
d
m
o
o
d
(P
=
.8
7
)c
o
m
p
ar
ed

to
co
n
tr
o
ls
.

P
at
ie
n
ts
w
it
h
jo
in
t
b
le
ed

s
an

d
ar
th
ro
p
at
hy

h
av
e
m
or
e
fu
n
ct
io
n
al

lim
it
at
io
n
s
co
m
p
ar
ed

to
p
at
ie
n
ts
w
it
h
o
u
t
ar
th
ro
p
at
hy

(P
<
.0
1
).

P
at
ie
n
ts
w
it
h
jo
in
t
b
le
ed

s
an

d
ar
th
ro
p
at
hy

h
av
e
hi
gh
er
jo
in
t
p
ai
n
le
ve
ls

co
m
p
ar
ed

to
p
at
ie
n
ts
w
it
h
o
u
t
ar
th
ro
p
at
hy

(P
<
.0
1
).

P
at
ie
n
ts
w
it
h
jo
in
t
b
le
ed

s
an

d
ar
th
ro
p
at
hy

h
av
e
lo
w
er
sc
o
re
s
o
n

pa
rt
ic
ip
at
io
n
an
d
au
to
no
m
y
co
m
p
ar
ed

to
p
at
ie
n
ts
w
it
h
o
u
t
ar
th
ro
p
at
hy

(P
<
.1
).

P
at
ie
n
ts
w
it
h
jo
in
ts
b
le
ed

s
an

d
ar
th
ro
p
at
hy

h
av
e
si
m
ila
rl
ev
el
s
o
fa
n
xi
et
y

(P
=
.9
0
)a
n
d
m
o
o
d
(P
=
.1
4
)c
o
m
p
ar
ed

to
p
at
ie
n
ts
w
it
h
o
u
t
ar
th
ro
p
at
hy
.

va
n
G
al
en

,K
.P
.M

.,

et
al
.(
2
0
1
5
).

N
et
h
er
la
n
d
s2

7

P
ro
sp
ec
ti
ve
,m

u
lt
ic
en

tr
e

1
8
4
p
at
ie
n
ts
w
it
h
V
W
D
an

d
a
h
is
to
ry

o
f

jo
in
t
b
le
ed

s

A
ge

(y
ea
rs
)

ra
n
ge
:1
6
–
8
3

C
o
n
tr
o
lg
ro
u
p
:

P
at
ie
n
ts
w
it
h
V
W
D
an

d
n
o
h
is
to
ry

o
fj
o
in
t

b
le
ed

s
(n
=
6
2
0
)

SF
-3
6

H
R
Q
o
L

(J
o
in
t)
p
ai
n

P
at
ie
n
ts
w
it
h
se
lf
-r
ep

o
rt
ed

jo
in
t
b
le
ed

s
h
av
e
lo
w
er
H
R
Q
o
L
co
m
p
ar
ed

to

p
at
ie
n
ts
w
it
h
o
u
t
se
lf
-r
ep

o
rt
ed

jo
in
t
b
le
ed

s,
es
p
ec
ia
lly

in
th
e
d
o
m
ai
n
s

vi
ta
lit
y,
p
ai
n
,g
en

er
al
h
ea
lt
h
,m

en
ta
lh
ea
lt
h
,s
o
ci
al
fu
n
ct
io
n
in
g
an
d
ro
le

em
o
ti
o
n
al
.

P
at
ie
n
ts
w
it
h
se
lf
-r
ep

o
rt
ed

jo
in
ts
b
le
ed

s
an

d
w
it
h
o
u
t
se
lf
-r
ep

o
rt
ed

jo
in
ts

b
le
ed

s
h
av
e
b
o
th

hi
gh

sc
o
re
s
o
n
th
e
d
o
m
ai
n
p
hy
si
ca
lf
u
n
ct
io
n
in
g.

(S
el
f-
re
p
o
rt
ed

)j
o
in
t
d
am

ag
e
se
em

s
to

b
e
la
rg
el
y
re
sp
o
n
si
b
le
fo
r
th
e

as
so
ci
at
io
n
b
et
w
ee
n
jo
in
t
b
le
ed

s
an

d
lo
w
er

H
R
Q
o
L.

P
at
ie
n
ts
w
it
h
a
h
is
to
ry

o
fj
o
in
t
b
le
ed

s
h
av
e
m
or
e
p
ai
n
co
m
p
ar
ed

to

co
n
tr
o
ls
(P
=
.0
0
8
).

(C
o
n
ti
n
u
es
)



12 VANHOORN ET AL.

T
A
B
L
E
2

(C
o
n
ti
n
u
ed

)

A
u
th
o
r,
(y
ea
r)
,

co
u
n
tr
y

St
u
d
y
d
es
ig
n
an
d
ch
ar
ac
te
ri
st
ic
s
o
f

p
o
p
u
la
ti
o
n
(n
;g
en

d
er
;d
is
ea
se

ty
p
e;
ag
e)

P
R
O
M
s

M
ea
su
re
d
P
R
O
s

P
R
O
s
an
d
co
n
cl
u
si
o
n
sa

V
an

G
al
en

,K
.P
.M

.,

et
al
.(
2
0
1
7
).
T
h
e

N
et
h
er
la
n
d
s2

8

P
ro
sp
ec
ti
ve
,m

u
lt
ic
en

tr
e

9
6
p
at
ie
n
ts
w
it
h
V
W
D
(4
0
%
fe
m
al
e)

Ty
p
e
1
:2
8

Ty
p
e
2
:4
6

Ty
p
e
3
:2
2

A
ge

(y
ea
rs
)

m
ea
n
:4
6

ra
n
ge
:1
8
–
8
0

H
A
L

Fu
n
ct
io
n
al
lim

it
at
io
n
s

P
at
ie
n
ts
w
it
h
>
5
jo
in
t
b
le
ed

s
h
av
e
m
or
e
fu
nc
ti
on
al
lim

it
at
io
ns

co
m
p
ar
ed

to

th
o
se

w
it
h

≤
5
jo
in
t
b
le
ed

s
(P
<
.0
1
).

X
u
,Y
.,
et

al
.(
2
0
1
7
).

C
an
ad
a4

0

P
ro
sp
ec
ti
ve
,s
in
gl
e
ce
n
tr
e

1
0
2
p
at
ie
n
ts
w
it
h
V
W
D
(7
8
%
fe
m
al
e)

Ty
p
e
1
:8
2

Ty
p
e
2
:1
6

Ty
p
e
3
:4

A
ge

(y
ea
rs
;S
D
)

m
ea
n
:3
7
.5
(1
4
.8
)

SF
-3
6

H
R
Q
o
L

V
it
al
it
y

G
en

er
al
h
ea
lt
h

So
ci
al
fu
n
ct
io
n
in
g

P
hy
si
ca
la
ct
iv
it
ie
s

P
at
ie
n
ts
h
av
e
lo
w
er
H
R
Q
o
L
co
m
p
ar
ed

to
n
o
rm

at
iv
e
d
at
a
in
al
lS
F
-3
6

d
o
m
ai
n
s
(P
<
.0
5
),
ex
ce
p
t
in
th
e
d
o
m
ai
n
ro
le
em

o
ti
o
n
al
.T
h
e
la
rg
es
t

d
if
fe
re
n
ce

w
as

fo
u
n
d
in
th
e
d
o
m
ai
n
s
ge
n
er
al
h
ea
lt
h
,v
it
al
it
y
an

d
so
ci
al

fu
n
ct
io
n
in
g
(P
<
.5
).

P
at
ie
n
ts
w
it
h
d
if
fe
re
n
t
V
W
D
se
ve
ri
ty

h
av
e
si
m
ila
rs
co
re
s
o
n
H
R
Q
o
L

(P
≥
.0
5
).

P
at
ie
n
ts
w
it
h
V
W
D
ty
p
e
1
,2

an
d
3
h
av
e
si
m
ila
rs
co
re
s
o
fH

R
Q
o
L
(P

≥.
0
5
).

P
at
ie
n
ts
w
it
h
V
W
D
ty
p
e
3
h
av
e
lo
w
er
sc
o
re
s
o
n
p
hy
si
ca
lc
o
m
p
o
n
en

t

su
m
m
ar
y
co
m
p
ar
ed

to
p
at
ie
n
ts
w
it
h
V
W
D
ty
p
e
2
(P
=
.0
4
).

A
bb
re
vi
at
io
ns
:B

-I
P
Q
,B

ri
ef

Il
ln
es
s
P
er
ce
p
ti
o
n
Q
u
es
ti
o
n
n
ai
re
;B

M
I,
B
o
d
y
M
as
s
In
d
ex
;C

E
S-
D
,C

en
te
r
fo
r
E
p
id
em

io
lo
gi
ca
lS
tu
d
ie
s
D
ep

re
ss
io
n
Sc
al
e;
C
H
Q
-C
F
8
7
,C

h
ild

H
ea
lt
h
Q
u
es
ti
o
n
n
ai
re

C
h
ild

Fo
rm

8
7
;C

H
Q
-

P
F
5
0
,C

h
ild

H
ea
lt
h
Q
u
es
ti
o
n
n
ai
re

P
ar
en

t
Fo

rm
5
0
;C

P
D
,C

o
n
ge
n
it
al
b
lo
o
d
p
la
te
le
t
d
is
o
rd
er
;D

-A
IM

S2
af
fe
ct
,D

u
tc
h
A
rt
h
ri
ti
s
Im

p
ac
t
M
ea
su
re
m
en

t
Sc
al
es
-2
;d
ef
,d
ef
ic
ie
n
cy
;G

T,
G
la
n
zm

an
n
’s
th
ro
m
b
o
cy
to
p
en

ia
;

H
A
,h
ae
m
o
p
h
ili
a;
H
ae
m
o
-Q

O
L,
H
ae
m
o
p
h
ili
a
Q
u
al
it
y
o
f
Li
fe

Q
u
es
ti
o
n
n
ai
re

fo
r
C
h
ild

re
n
;H

A
L,
H
ae
m
o
p
h
ili
a
A
ct
iv
it
y
Li
st

sc
o
re
;H

M
B
,h
ea
vy

m
en

st
ru
al
b
le
ed

in
g;
H
U
I2
3
S4

.1
5
Q
,H

ea
lt
h
U
ti
lit
ie
s
In
d
ex

M
ar
k
2
/3

1
5
-i
te
m

Q
u
es
ti
o
n
n
ai
re
;H

U
I3
,H

ea
lt
h
U
ti
lit
ie
s
In
d
ex

M
ar
k
3
;H

R
Q
o
L,
H
ea
lt
h
-R
el
at
ed

Q
u
al
it
y
o
f
Li
fe
;I
PA

Q
,I
m
p
ac
t
o
n
P
ar
ti
ci
p
at
io
n
an

d
A
u
to
n
o
m
y
Q
u
es
ti
o
n
n
ai
re
;I
F
P
D
,I
n
h
er
it
ed

p
la
te
le
t
fu
n
ct
io
n
d
is
o
rd
er
;I
T
P,

im
m
u
n
e
th
ro
m
b
o
cy
to
p
en

ia
;I
TQ

O
L,
In
fa
n
t
an

d
To
d
d
le
r
Q
u
al
it
y
o
fL
if
e
Q
u
es
ti
o
n
n
ai
re
;m

,m
et
er
;M

P
Q
,M

cG
ill
P
ai
n
Q
u
es
ti
o
n
n
ai
re
;P
R
O
M
s,
P
at
ie
n
t-
re
p
o
rt
ed

o
u
tc
o
m
e
m
ea
su
re
s;
P
R
O
s,
P
at
ie
n
t-
re
p
o
rt
ed

o
u
tc
o
m
es
;

SD
,s
ta
n
d
ar
d
d
ev
ia
ti
o
n
;S
F
-3
6
,S
h
o
rt
-F
o
rm

3
6
;U

K
,U

n
it
ed

K
in
gd

o
m
;U

SA
,U

n
it
ed

St
at
es

o
fA

m
er
ic
a;
V
A
S,
V
is
u
al
A
n
al
o
g
Sc
al
e;
V
W
D
,V
o
n
W
ill
eb

ra
n
d
d
is
ea
se
.

a
If
p
ro
vi
d
ed

in
th
e
ar
ti
cl
e,
th
e
P-
va
lu
es

w
ill
b
e
sh
o
w
n
in
th
e
ta
b
le
.



VANHOORN ET AL. 13

female patients scored lower compared to men in the domains emo-

tion, cognition and pain.38 Two studies found a difference between

the type of VWD and HRQoL measured.25,40 De Wee et al. found

that patients with VWD type 3 scored significantly lower on the

physical part of HRQoL and higher on pain levels compared to

patients with VWD type 1 and 2.25 The study by Xu et al. sup-

ports this finding and also found that patients with VWD type 3

scored significantly lower on the physical domain of HRQoL com-

pared to patients with VWD type 2.40 In contrast, two other studies

found no difference in HRQoL between patients with VWD type 1, 2

and 3.38,39

One study24 assessed HRQoL in children with VWD. They found

that both preschool and school children had lower HRQoL compared

to the general population in the domain general health perception. No

difference was observed in HRQoL reported by parents of preschool

children across the three types of VWD. In school children, parents of

patients with VWD type 3 reported significantly lower HRQoL com-

pared to the general population and patients with VWD type 1 and 2.

No significant difference was found in HRQoL between boys and girls

in both preschool and school children.24

Self-perceived physical functioning

Four studies26–28,37 measured the influence of arthropathy and joint

bleeds on self-perceived physical functioning in adult patients with

VWD. Patientswith a history of joint bleeds scored lower on functional

abilities.26,28,37 The Von Willebrand in the Netherlands (WiN)-study

found that patients with joint bleeds reported a lower overall HRQoL,

especially with regard to social participation and physical limitation.

In addition, they experienced more pain compared to patients without

joint bleeds.26,27

TheWiN study also assessed sports participation and physical activ-

ity in adult patients with VWD.22 Almost 70% of patients with VWD

participated in various types of sports. No difference in sports par-

ticipation among the three types of VWD was reported. Lack of time

(47.4%), lack of motivation (27.4%), physical limitations (26.4%) and

fear of bleeding (6.9%) and other reasons (8.6%) were reported as rea-

sons why patients did not participate in sports. Factors that were inde-

pendently associated with physical limitations included age, BMI and

VWDtype3.22 PatientswithVWDtype3participated significantly less

in sports due to fear of bleeding.

3.4.2 Patient-reported outcomes in platelet
function disorders

Two studies23,33 assessed PROs in inherited platelet function dis-

orders. Patients with inherited platelet function disorders show

decreased HRQoL compared to the general population. Significant dif-

ferences were found in the following domains: physical functioning,

limitations in daily activities, limitations in social activities, energy lev-

els and fatigue, pain and general health status.23

3.4.3 Patient-reported outcomes in coagulation
factor deficiencies

Twostudies32,42 assessedPROs in coagulation factordeficiencies.Chil-

dren with factor VII, X, XI, XIII and fibrinogen deficiencies reported

an impaired HRQoL in the domains family and friends, indicating that

the bleeding disorder had a negative impact on the relationships with

their family and friends. Lower health status and being affected by the

disease were significantly associated with HRQoL. No differences in

HRQoL scores were reported between men and women, the different

factor deficiencies and disease severity levels.42

3.4.4 Patient-reported outcomes specifically in
women with autosomal inherited bleeding disorders

Ten articles specifically focused onHRQoL inwomenbecause they face

reproduction related haemostatic challenges including the menstrual

cycle and child delivery.29–32,33–36,39,41

In women with inherited bleeding disorders, patients with heavy

menstrual bleeding reported significantly lower HRQoL compared to

those without heavy menstrual bleeding.30,34,39 Only Govorov et al.

found no significant difference in HRQoL score between women with

and without heavy menstrual bleeding.41 Menstruation and especially

heavy menstrual bleeding were reported as debilitating with regard to

daily activities,34–36,39,41 social relations,31,41 sport activities22,33 and

the ability to work or go to school.29,32,35,36,41

Four studies reported a high prevalence of dysmenorrhea inwomen

with heavy menstrual bleeding,29,30,32,39 and two studies evaluated

the influence of treatment for heavy menstrual bleeding and dysmen-

orrhea on HRQoL.29,30 The study by Chi et al. used a combination

of therapies including tranexamic acid, oral contraceptive pill, desmo-

pressin nasal spray and factor concentrates,29 whereas Hug et al. used

an ablative procedure as treatment for heavy menstrual bleeding.30

Both studies found that treatment improvedgeneral health, daily activ-

ity, dysmenorrhea, interference of dysmenorrhea with daily work and

overall HRQoL29,30 (Table 3).

3.4.5 Association of bleeding scores and
health-related quality of life

Five publications assessed the correlation between bleeding assess-

ment tools scores and HRQoL.23–25,40,42 Bleeding scores were

determined using validated tools including the Tosetto Bleed-

ing Score,24,25,42 the International Society on Thrombosis and

Haemostasis Bleeding Assessment Tool (ISTH-BAT)23,40 and the self-

administered Bleeding Assessment Tool (Self-BAT).40 Three studies

found that a more severe bleeding phenotype (i.e., higher bleeding

scores) was associated with lower HRQoL,24,25,42 two studies did not

find such an association.23,40 Higher bleeding scores were associated
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TABLE 3 Influence of treatment for heavymenstrual bleeding on health-related quality of life

Chi et al. (2010)[29] Huq et al. (2012)[30]

Before

treatmenta

(n= 24)

After

treatmenta

(n= 24)

Before

treatmenta

(n= 12)

After

treatmenta

(n= 12)

General health

Poor 16 (67%) 1 (4%) 8 (67%) 0 (0%)

Fair 5 (21%) 4 (17%) 1 (8%) 1 (8%)

Good 2 (8%) 7 (29%) 2 (17%) 3 (25%)

Very good 1 (4%) 10 (42%) 1 (8%) 0 (0%)

Excellent 0 (0%) 2 (8%) 0 (0%) 8 (67%)

Health and daily activity score [median (range)]

Ab 10 (3–17) 2 (0–15) 15 (10–20) 0 (0–0)

Bc 4 (2–4) 2 (0–4) 3.5 (1–4) 0 (0–0)

Dysmenorrhoea

None 0 (0%) 3 (13%) 2 (17%) 10 (83%)

Verymild 0 (0%) 12 (50%) 1 (8%) 1 (8%)

Mild 3 (13%) 5 (21%) 0 (0%) 0 (0%)

Moderate 5 (21%) 3 (13%) 2 (17%) 0 (0%)

Severe 11 (46%) 1 (4%) 3 (25%) 1 (8%)

Very severe 5 (21%) 0 (0%) 4 (33%) 0 (0%)

Interference of dysmenorrhoeawith daily work

Not at all 0 (0%) 7 (29%) 2 (17%) 11 (92%)

A little bit 0 (0%) 10 (42%) 3 (25%) 0 (0%)

Moderately 3 (13%) 5 (21%) 1 (8%) 1 (8%)

Quite a bit 13 (54%) 2 (8%) 2 (17%) 0 (0%)

Extremely 8 (33%) 0 (0%) 4 (33%) 0 (0%)

QoL score

Median (range) 26 (15–43) 44 (24–54) 17 (10–27) 54 (52–56)

Abbreviation: QoL; Quality of Life.
aComparison in all categories between pre- and post-treatment were statistically significant (P< .01).
bHealth anddaily activity scoreA includes a list of 10activities varying in intensities, for example, running, climbing flights of stairs, liftingor carrying groceries

andwalking, each scored 2 (menstruation limited the activity a lot), 1 (a little), 0 (not at all).
cHealth and daily activity score B includes four questions on whether they had to cut down on the amount of activity, accomplished less, felt limited or had

difficulties in performingwork duringmenstruation. A score of 0–4was assigned depending on the number of positive responses.

with lower scores on physical and social functioning, bodily pain and

general health in both children and adult patients with VWD.24,25

One study adjusted for age, gender, comorbidity, employment and

educational status and still found significantly lower HRQoL scores in

patients with higher bleeding scores.25

4 DISCUSSION

The aim of this systematic reviewwas to summarize the available liter-

ature assessing PROMs and PROs in patients with autosomal inherited

bleeding disorders. Integrating the patients’ perspective has increas-

ingly gained attention in both clinical research as well as in clinical

practice, especially since objective measures such as laboratory values

or bleeding assessment tools do not always reflect the impact of an

inherited bleeding disorder and its treatment on patient’s daily life. To

the best of our knowledge, this is the first systematic review assessing

PROs in autosomal inherited bleeding disorders.

This systematic review shows that overall, patients with autosomal

inherited bleeding disorders have lower HRQoL compared to the

general population. This trend is especially visible in the following

domains: vitality, physical and social functioning, pain and health

in general. The relationship between bleeding scores and HRQoL

was unclear, with some studies finding positive and others negative

associations.23–25,40,42 This may be related to the use of different

assessment tools. However, it should be noted that bleeding scores

reflect bleeding symptoms that have occurred earlier during a patient’s

lifetime. Therefore, bleeding assessment tools are less able to convey
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changes in bleeding phenotype over time, for example after a specific

intervention or treatment.23,43 Most included studies focused on

patients with VWD, themost common inherited bleeding disorder, and

on women with bleeding disorders. Women generally scored lower

on several HRQoL domains compared to men, due to their specific

haemostatic challenges.

Heavy menstrual bleeding is the most common symptom that

women with bleeding disorders experience.44 Prevalence rates range

from 32% to 100% in a large review on women with VWD.44

Heavy menstrual bleeding impacts daily activities,34–36,39,41 social

relations,31,41 sport activities22,33 and the ability to work or go to

school.29,32,35,36,41 Women with inherited bleeding disorders without

heavy menstrual bleeding report better HRQoL.30,34,39 Three stud-

ies suggested that lower HRQoL in women may be specifically asso-

ciated with iron deficiency anaemia secondary to heavy menstrual

bleeding.39,40,45 Treatment for heavy menstrual bleeding such as oral

contraceptive therapy or endometrial ablation was found to signifi-

cantly improve quality of life in girls and women with autosomal inher-

ited bleeding disorders.29,30

The increased level of pain in patients with autosomal inherited

bleeding disorders is likely to be related to dysmenorrhea and joint

bleeds. The latter is, however, rare in autosomal bleeding disorders

and only occurs in patients with a severe bleeding phenotype, such

as in patients with VWD type 3.46–48 Joint bleeds often lead to joint

impairment and can hamper daily activities. Dysmenorrhea seems to

be more frequent in women with heavy menstrual bleeding.29,30,32,39

Although some studies in the general population also describe an asso-

ciation between heavymenstrual bleeding and dysmenorrhea, no clear

correlation has yet been identified.49–52 It has been hypothesized that

heavy menstrual bleeding leads to retrograde bleeding, which is the

reflux of menstrual blood out of the uterine cavity and may result in

endometriosis with pelvic pain.53,54 Another explanation is that heavy

menstrual bleeding leads to increased uterus contractions accompa-

nied withmore pain.

Four studies focused specifically on other autosomal inherited

bleeding disorders than VWD.23,32,33,42 It is difficult to draw clear con-

clusions with regard to the impact of these disorders on PROs, as the

disorders evaluated were heterogeneous and patient numbers were

small. Generally, similar HRQoL domains were affected compared to

patients with VWD.

In contrast to research in patients with autosomal inherited bleed-

ing disorders, quality of life research in patients with haemophilia

has been conducted for several decades. Generally, patients with

haemophilia have a higher burden of disease compared to most

other inherited bleeding disorders. Patients need regular prophylac-

tic treatment with coagulation factor concentrates and may suffer

from hemarthrosis and synovitis with joint destruction. The HRQoL of

patients with haemophilia is especially affected in the domains of gen-

eral health, physical functioning and pain.55–57 This review found that

in patients with VWD similar domains were affected, however this was

most likely influencedbydifferent disease symptoms.Heavymenstrual

bleeding was reported as a main influence on HRQoL, which is in con-

trast to patients with haemophilia as this predominantly affects males.

In both diseases; however, the severity of disease is strongly related

to the HRQoL of patients. In patients with VWD type 3, the most

severe type of VWD, HRQoL is comparable to that observed in severe

haemophilia, specifically in the domains physical functioning, general

health and physical component, although patients with haemophilia

scored lower.25

Our study has several limitations. Firstly, a variety of PROMs are

used in autosomal inherited bleeding disorders. This heterogeneity in

combination with the use of non-standardized PROMs makes it diffi-

cult to assess and quantify PROs. Therefore, reported results and con-

clusions about the quality of life of patients with autosomal inherited

bleeding disorders should be interpretwith this limitation inmind. Sec-

ondly, from all the used PROMs, only one PROM (i.e., the Haemophilia

Activity List) has undergone any degree of development and valida-

tion in patients with inherited bleeding disorders.26,28 The use of non-

validated or inadequately targeted PROMs in a study that has not

considered their psychometric properties may have adverse conse-

quences. This includes ethical concerns surrounding patients having to

complete measures that are incapable of capturing the patient’s per-

spective and can therefore have unreliable or biased results. Thirdly,

the various autosomal inherited bleedings disorders were not equally

represented in this systematic review and most studies focused on

patients with VWD. The latter is also partly due to the substantial

amount of studies originating from the WiN study group, which might

have led to bias as a result of partially overlapping sets of participants.

Fourthly, theNIH risk of bias assessment raised some key issues includ-

ing lack of effect sizes that allow for comparison between study popu-

lations and controls. This means, that even if a study finds significant

differences in PROs, the relevance of this result might be question-

able. Therefore, caution should be observed in the generalization of

findings. Additionally, only a minority of studies adjusted for key con-

founding variables such as demographic data including age and socio-

economic status, while these factors have been previously described as

predictors ofHRQoL.58–60 Fifthly, only fewstudies compared the study

population with the general population or patients with and without a

certain symptom. This limits the capacity to attribute causality. Lastly,

additional unpublished work or studies published in languages other

than English were not included in this review, which may have biased

the results.

Our systematic review highlights the need for future studies using

established standards to analyse PROs in patients with autosomal

inherited bleeding disorders. The use of a validatedmethod to evaluate

and compare PROs across populations, conditions, research studies

and clinical practices is important to improve quality of care for

the individual patient. An example of such a method is the Patient-

Reported Outcomes Measurement Information System (PROMIS).

However, one should be careful that in diseases that only have a small

effect on HRQoL such a generic instrument might not be sensitive

enough to measure a clinically meaningful effect. In that case, a

disease specific measurement may still be necessary which need to

be developed in patients with autosomal inherited bleeding disorders.

Furthermore, it is important that future studies focus specifically

on woman due to their haemostatic challenges and the association
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between bleeding scores and PROs. Finally, with the right PROMs,

measuring PROs in patients with autosomal inherited bleeding dis-

orders could help with the –sometimes difficult- decision to start

treatment for specific subgroups of patients, for example, patients

with a more severe bleeding phenotype, like VWD type 3, who may

benefit from prophylactic or other supportive therapy.
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