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Abstract.
BACKGROUND: Choosing measurement tools for diagnostic, prognostic, or evaluative purposes in a chronic musculoskeletal
pain (CMP) population is challenging for rehabilitation practice. Implementation of measurement tools for clinical practice is
impaired by gaps in knowledge about measurement properties.
OBJECTIVE: Identifying evidence about the measurement properties of tools frequently used in Dutch pain rehabilitation
practice.
METHODS: A mapping review was conducted of eligible studies that investigated reliability, validity, or responsiveness, and
interpretability, as defined by the COSMIN taxonomy, of original versions or Dutch translations of predefined Patient-Reported
Outcome Measures (PROMs) in a CMP population. MEDLINE, PsycINFO, EMBASE, and CINAHL were searched in March
2021. Results were visually mapped.
RESULTS: Thirty-five studies were included. The results show many knowledge gaps in both original and translated versions. In
general, aspects of validity were most frequently reported. The Pain Disability Index, Pain Catastrophizing Scale, and the 12-Item
Short Form Health Survey were the most studied measurement tools. No results were found for the Checklist Individual Strength,
Illness Perception Questionnaire, and Utrecht Coping List.
CONCLUSION: Little evidence of the measurement properties of PROMs used in rehabilitation of patients with CMP in the
Netherlands was found. PROMs need to be used and interpreted with caution in daily practice.
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1. Introduction

Rehabilitation in the field of chronic musculoskele-
tal pain (CMP) is based theoretically on the biopsy-
chosocial model [1]. The main aim is to enable the
patient to deal better with pain and pain-related dis-
abilities in order to improve daily functioning and par-
ticipation. The selection of specific treatment mod-
ules is preceded by the assessment of relevant factors
that maintain chronic pain and associated disabilities.
Subsequently, when conducting a rehabilitation pro-
gramme, proper measurement of factors maintaining
pain and disability considered relevant, as well as of
outcomes, is extremely important [1]. The purposes of
such measurements can be diagnostic, including set-
ting treatment goals (focusing on problems that need
to be targeted to achieve the patient’s treatment goals),
prognostic (predicting outcomes), or evaluative (eval-
uation of treatment goals) [2]. The measurement tools
used could be a part of history taking, physical ex-
amination, neurophysiological testing, or imaging, and
could include biomarker measurements, performance
tests, or a wide array of patient-reported outcome mea-
sures (PROMs). PROMs are identified through self-
completed questionnaires, with the goal of enabling
patients to rate their own perceived physical, psycho-
logical and/or social functioning, participation, and/or
quality of life [1,3]. The use of PROMs, as part of the
overall assessment, continues to expand beyond clinical
research, in recognition of its potential for daily care by
supporting patient-centred approaches and contributing
to shared decision-making.

Choosing from the large variety of available PROMs,
identifying the most appropriate measure(s) for prede-
fined diagnostic, prognostic or, most relevant, evalua-
tive purposes within the population being treated, is a
real challenge for clinical practice [4]. In the field of
pain rehabilitation, several attempts and initiatives have
been described for developing a minimum set of tools.
This set should be used in clinical practice to support
informed clinical decision-making, for prognosis, to
monitor treatment progress, to evaluate outcomes, and
also to facilitate the comparison and pooling of data
for scientific purposes. The Dutch Dataset Pain Reha-
bilitation (DDPR), in addition to others like the Initia-
tive on Methods, Measurement, and Pain Assessment in
Clinical Trials (IMMPACT) and Outcome Measures in
Rheumatoid Arthritis Clinical Trial (OMERACT), is an
example of such a set and has been chosen as the core
outcome set of PROMs for clinical practices providing
interdisciplinary multimodal pain programmes in the

Netherlands [1]. The set has been implemented in part
of Dutch chronic pain rehabilitation facilities but there
are, however, important drawbacks to this implemen-
tation, such as the lack of a systematic overview of the
research literature on the measurement properties of
the tools. This also applies to PROMs that health care
professionals use in addition to the DDPR. An impor-
tant first step to aid further research and eventually for
adopting tools in daily practice is an overview of which
measurement properties have already been studied, and
which have not.

The Consensus-based Standards for the selection of
health Measurement Instruments (COSMIN) advocates
a scientifically sound taxonomy, which groups mea-
surement properties for health measurement tools, in-
cluding PROMs, into the domains of reliability, valid-
ity, and responsiveness. The COSMIN taxonomy is a
recommended resource in the identification of knowl-
edge gaps in clinimetric evaluations of PROMs [5]. An
additional characteristic is the interpretability of the
outcome scores themselves. Within the taxonomy of
the COSMIN, interpretability is considered the assign-
ment of clinical or commonly understood connotations
to a measure’s quantitative collected outcome scores or
change in scores [2]. As such, interpretability cannot
be considered a measurement property like reliability,
validity, and responsiveness because it does not refer
to the clinimetric quality of a measure itself. However,
interpretability stands for the translation from quanti-
tative scores into a clinically meaningful message to
the patient and caregiver, which clearly demonstrates
its great importance for clinical practice [2]. Unfortu-
nately, interpretability often receives little attention in
science or clinical practice and, therefore, may be an
insufficiently studied aspect of the measurement tools,
along with measurement properties [2].

As indicated above, a mapping review is a significant
first step in increasing the evidence about and appli-
cation of measurement tools. The goal of a mapping
review is to identify and categorize existing literature to
define research priorities and make informed decisions
for systematic reviews as well as primary studies. The
research field is described through a systematic search
in a broad field and presentation of the results in a user-
friendly format, often a visual figure or graph [6–8].
The scope for this mapping review is defined as follows:

1. To systematically map out existing literature about
the measurement property domains reliability, va-
lidity, and responsiveness (as defined in the COS-
MIN taxonomy) for the tools proposed by the
DDPR, expanded with additional frequently used
tools, within pain rehabilitation clinical practice.
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2. To systematically map out existing literature about
the interpretability (as defined in the COSMIN
taxonomy) of these tools.

2. Materials and methods

A mapping review was conducted to provide a broad
overview of existing studies on measurement properties
for commonly used PROMs in clinical pain rehabilita-
tion programmes in the Netherlands.

2.1. Eligibility criteria

To be included, full-text articles and conference ab-
stracts had to present original data. Any type of study
that used PROMs only as outcome measurements was
excluded, as these provide only indirect evidence about
measurement properties of PROMs. No restriction was
imposed as to publication date. The languages of the
records were restricted to English, German, and Dutch.
Inclusion criteria for PROMs, measurement properties,
and the chronic pain population were specified as fol-
lows.

2.1.1. PROMs
Eligible studies had to present data on measurement

properties of at least one of the predefined PROMs
commonly used in pain rehabilitation centres in the
Netherlands: the Hospital Anxiety and Depression
Scale (HADS), Pain Catastrophizing Scale (PCS), Pain
Disability Index (PDI), and Patient Specific Com-
plaint (PSC), all part of the DDPR, and the Check-
list Individual Strength (CIS), Psychological Inflexibil-
ity in Pain Scale (PIPS), Illness Perception Question-
naire (IPQ), Pain Self-Efficacy Questionnaire (PSEQ),
12-Item Short Form Health Survey (SF-12), Symp-
tom Checklist-90 (SCL-90), and Utrecht Coping List
(UCL). The latter six PROMs are highly relevant for
clinical practice in addition to the DDPR and were se-
lected based on the clinical expertise of the research
team. Derivatives of PROMs were included as well.
Studies were included if the measurement properties of
the original PROM were reported, as were studies in
which the measurement properties of the Dutch version
of an original PROM were reported.

An overview of the list of PROMs, their intended
constructs, and their purpose is presented in Table 1 [9].

2.1.2. Measurement properties
Eligible studies had to present data on at least one

measurement property in the domains reliability, va-
lidity, responsiveness, or on interpretability [5,9,10].
Definitions by the COSMIN of the domains and the
measurement properties thereof were used to assess
eligibility [5].

The domain reliability comprises reliability, mea-
surement error, including test-retest and absolute agree-
ment, and internal consistency;

The domain validity includes content validity (i.e.,
face validity), criterion validity (i.e., concurrent and
predictive validity), and construct validity (i.e., struc-
tural validity, cross-cultural validity, and hypotheses
testing);

Responsiveness contains measurement properties that
refer to the ability of an outcome measure to detect
whether change over time in the construct being mea-
sured has indeed occurred, or not. Responsiveness is
also considered longitudinal validity, but separately
described in the COSMIN taxonomy for reasons of
the timing of the measurement (validity is only cross-
sectional while responsiveness makes use of two mea-
surements over time);

Interpretability represents the degree to which one
can assign qualitative meaning – that is, clinically or
commonly understood connotations – to a PROM’s
quantitative scores or change in scores. Several aspects
can be used to provide additional quantitative informa-
tion about interpretability: distribution scores, floor and
ceiling effects, and minimally important change values.

2.1.3. Population
Studies were only included if they reported data on

measurement properties of listed PROMs in a popula-
tion with chronic primary pain (e.g., chronic primary
musculoskeletal pain and chronic widespread pain (e.g.,
fibromyalgia)), chronic secondary pain (e.g., chronic
post-surgical or post-traumatic pain (e.g., chronic pain
whiplash injury)), chronic secondary musculoskeletal
pain (e.g., osteoarthritis), or chronic neuropathic pain,
according to the International Classification of Diseases
ICD-11 classification of chronic pain [11]. Studies with
a population of patients with chronic pain aged 16 years
or older were included, since, as of 2018, the age of
16 is considered legal for independent medical-related
decision-making in the Netherlands. Studies including
mixed populations, other than chronic pain, were only
included if the results were reported separately for the
eligible population.

2.2. Data sources and searches

Multiple electronic data sources were searched in



598 A.J.A. Köke et al. / Measurement properties of PROMs used in rehabilitation of adults with CMP

Ta
bl

e
1

C
on

st
ru

ct
an

d
pu

rp
os

e
(i

.e
.,

di
sc

ri
m

in
at

iv
e

(D
),

ev
al

ua
tiv

e
(E

),
an

d
pr

ed
ic

tiv
e

(P
))

de
pi

ct
ed

fo
rt

he
or

ig
in

al
de

ve
lo

pe
d

PR
O

M
ve

rs
io

n
an

d
th

e
tr

an
sl

at
ed

D
ut

ch
ve

rs
io

n

PR
O

M
L

an
gu

ag
e

Fi
rs

ta
ut

ho
r

Y
ea

r
C

on
st

ru
ct

Pu
rp

os
e

PR
O

M
D

E
P

H
A

D
S

E
ng

lis
h†

Z
ig

m
on

d
[1

2]
19

83
“T

o
de

te
ct

an
xi

et
y

an
d

de
pr

es
si

on
am

on
g

pa
tie

nt
s

in
m

ed
ic

al
se

tti
ng

s.”
x

x
D

ut
ch

Sp
in

ho
ve

n
[1

3]
19

97
“T

o
pr

ov
id

e
a

sc
re

en
in

g
m

ea
su

re
fo

rt
he

pr
es

en
ce

of
an

xi
et

y
an

d
de

pr
es

si
on

sp
ec

ifi
ca

lly
an

d
no

tf
or

a
gl

ob
al

ps
yc

hi
at

ri
c

di
so

rd
er

in
ge

ne
ra

l.”
x

PC
S

E
ng

lis
h†

Su
lli

va
n

[1
4]

19
95

“T
o

re
fle

ct
on

pa
st

pa
in

fu
le

xp
er

ie
nc

es
an

d
to

in
di

ca
te

th
e

de
gr

ee
to

w
hi

ch
th

ey
ex

pe
ri

en
ce

d
ea

ch
of

13
th

ou
gh

ts
or

fe
el

in
gs

w
he

n
ex

pe
ri

en
ci

ng
pa

in
.”

x
x

x

D
ut

ch
C

ro
m

be
z

[1
5]

19
96

“T
o

m
ea

su
re

th
e

ex
te

nt
of

ca
ta

st
ro

ph
iz

in
g

w
ith

in
pa

in
.”

x
x

PD
I

E
ng

lis
h†

Po
lla

rd
[1

6]
19

84
“T

o
m

ea
su

re
th

e
ex

te
nt

to
w

hi
ch

ch
ro

ni
c

pa
in

in
te

rf
er

es
w

ith
a

pe
rs

on
’s

di
sa

bi
lit

y
to

en
ga

ge
in

va
rio

us
lif

e
ac

tiv
iti

es
.”

x
x

D
ut

ch
So

er
[1

7]
20

13
“T

o
m

ea
su

re
an

d
ev

al
ua

te
di

sa
bi

lit
y

as
so

ci
at

ed
w

ith
pa

in
.”

x
x

PS
C

D
ut

ch
†

B
eu

rs
ke

ns
[1

8]
19

99
“T

o
as

se
ss

fu
nc

tio
na

ls
ta

tu
s

in
pa

tie
nt

s
w

ith
lo

w
ba

ck
pa

in
.”

x
C

IS
D

ut
ch
†

V
er

co
ul

en
[1

9]
19

94
“T

o
m

ea
su

re
se

ve
ra

la
sp

ec
ts

of
fa

tig
ue

.”
x

x
x

PI
PS

Sw
ed

is
h†

W
ic

ks
el

l[
20

]
20

08
“T

o
as

se
ss

re
le

va
nt

as
pe

ct
s

of
ps

yc
ho

lo
gi

ca
li

n/
fle

xi
bi

lit
y,

su
ch

as
av

oi
da

nc
e

an
d

co
gn

iti
ve

fu
si

on
.”

x
x

x
D

ut
ch

Tr
om

pe
tte

r[
21

]
20

14
“T

o
m

ea
su

re
ps

yc
ho

lo
gi

ca
li

nfl
ex

ib
ili

ty
.”

IP
Q

E
ng

lis
h†

W
ei

nm
an

[2
2]

19
96

“T
o

as
se

ss
co

gn
iti

ve
re

pr
es

en
ta

tio
ns

of
ill

ne
ss

.”
x

x
x

D
ut

ch
de

R
aa

ij
[2

3]
20

12
“T

o
as

se
ss

ill
ne

ss
pe

rc
ep

tio
ns

.”
x

x
PS

E
Q

E
ng

lis
h†

N
ic

ho
la

s
[2

4]
20

07
“T

o
ta

ke
pa

in
in

to
ac

co
un

tw
he

n
ra

tin
g

th
ei

rs
el

f-
ef

fic
ac

y
be

lie
fs

.”
x

x
x

D
ut

ch
va

n
de

rM
aa

s
[2

5]
20

12
“T

o
as

se
ss

pa
rt

ic
ip

an
ts

’c
on

fid
en

ce
in

th
ei

ra
bi

lit
y

to
pe

rf
or

m
ac

tiv
iti

es
of

da
ily

liv
in

g
de

sp
ite

th
e

pa
in

.”
x

x
x

SF
-1

2
E

ng
lis

h†
W

ar
e

[2
6]

19
96

“T
o

m
ea

su
re

he
al

th
st

at
us

.”
x

x
SF

-1
2

D
ut

ch
M

ol
s

[2
7]

20
09

“T
o

co
m

pa
re

he
al

th
st

at
us

be
tw

ee
n

gr
ou

ps
of

pa
tie

nt
s,

to
id

en
tif

y
pr

ed
ic

to
rs

of
he

al
th

st
at

us
.”

x
x

SC
L

-9
0

E
ng

lis
h†

D
er

og
at

is
[2

8]
19

73
“T

o
ra

te
m

ul
tid

im
en

si
on

al
sy

m
pt

om
di

st
re

ss
.”

x
x

SC
L

-9
0

D
ut

ch
A

rr
in

de
ll

[2
9]

20
03

“T
o

m
ea

su
re

ps
yc

ho
lo

gi
ca

ld
is

tr
es

s.”
∗

x
x

U
C

L
D

ut
ch
†

Sc
hr

eu
rs

[3
0]

19
84

“T
o

m
ea

su
re

co
pi

ng
st

ra
te

gi
es

in
pr

ob
le

m
at

ic
or

ad
ju

st
m

en
td

em
an

di
ng

si
tu

at
io

ns
.”

x
† L

an
gu

ag
e

of
or

ig
in

al
de

ve
lo

pe
d

PR
O

M
.∗

In
te

rp
re

ta
tio

n
of

th
e

re
vi

ew
er

s
ba

se
d

on
am

bi
gu

ou
s

in
fo

rm
at

io
n.

A
bb

re
vi

at
io

ns
:C

IS
:C

he
ck

lis
tI

nd
iv

id
ua

lS
tr

en
gt

h;
H

A
D

S:
H

os
pi

ta
lA

nx
ie

ty
an

d
D

ep
re

ss
io

n
Sc

al
e;

IP
Q

:I
lln

es
s

Pe
rc

ep
tio

n
Q

ue
st

io
nn

ai
re

;P
C

S:
Pa

in
C

at
as

tr
op

hi
zi

ng
Sc

al
e;

PD
I:

Pa
in

D
is

ab
ili

ty
In

de
x;

PI
PS

:P
sy

ch
ol

og
ic

al
In

fle
xi

bi
lit

y
in

Pa
in

Sc
al

e;
PS

E
Q

:P
ai

n
Se

lf
-E

ffi
ca

cy
Q

ue
st

io
nn

ai
re

;P
SF

S:
Pa

tie
nt

-S
pe

ci
fic

Fu
nc

tio
na

lS
ca

le
;S

C
L

-9
0:

Sy
m

pt
om

C
he

ck
lis

t-
90

,S
F-

12
:1

2-
It

em
Sh

or
tF

or
m

H
ea

lth
Su

rv
ey

;U
C

L
:U

tr
ec

ht
C

op
in

g
L

is
t.



A.J.A. Köke et al. / Measurement properties of PROMs used in rehabilitation of adults with CMP 599

March 2021: MEDLINE, including in-process and other
non-indexed citations, Epub ahead of print, and daily
update (Ovid), PsycINFO (Ovid), EMBASE (Ovid),
and CINAHL (EBSCOhost). Specific search queries
encompassed both controlled vocabulary (e.g., MESH
terms) and text words in titles and abstracts. The search
strategies, tailored for each electronic data source (Sup-
plement 1), were developed by author IT and peer-
reviewed by JK. An information specialist of Kleij-
nen Systematic Reviews Ltd conducted the searches
in all databases. Potentially relevant records were col-
lected and duplicates were removed, both using End-
Note X9 and manually, using the web-based system
Rayyan (based on publication year, journal, volume,
and issue) [31]. Included records, excluded literature re-
views, and reviewers’ personal libraries were screened
for relevant records for inclusion as well.

2.3. Study selection

During the first phase, two initial reviewers, IT and
either AK, RS, or LB, independently screened the
search results for eligible studies on title and abstract,
using Rayyan. During the second phase, the same ini-
tial reviewers screened the selected records in duplicate
based on full-text articles according to the predefined
eligibility criteria Disagreements regarding the inclu-
sion of specific records during both phases were dis-
cussed by the two initial reviewers and, if necessary,
mediated by a third reviewer.

2.4. Data charting

Specifics on included studies were charted: author(s),
publication year, PROM of interest, language of the
investigated PROM, setting in which the study was con-
ducted, country, the population of interest, and the study
sample’s age, gender, and pain duration. In addition,
an overview of studies for each measurement domain
and its specific properties was presented in a table and
additionally visually mapped. Data extraction for mea-
surement properties was performed as described in the
original studies, according to COSMIN taxonomy [5],
by one author (IT). In the case of ambiguous reporting,
allocation of measurement properties was performed by
author IT. A second author (LB) randomly verified 20%
of the data extraction. As mapping reviews focus on
the quantity and key characteristics of literature, quality
assessment of included studies and/or methodologies is
not indicated and thus no part of this study.

Table 2
Overview included studies per PROM

Original language (E/S/D) Dutch translation
HADS 2 E 1
PCS 4$ E 3$

PDI 10∗ E 4∗

PSC 2 D
CIS 0 D
PIPS 2 S 1
IPQ 0 E 0
PSEQ 5 E 1
SF-12 3 E 0
SCL-90 4 E 0
UCL 0 D

Abbreviations: CIS: Checklist Individual Strength, HADS: Hospital
Anxiety and Depression Scale; IPQ: Illness Perception Question-
naire; PCS: Pain Catastrophizing Scale; PDI: Pain Disability Index;
PIPS: Psychological Inflexibility in Pain Scale; PSEQ: Pain Self-
Efficacy Questionnaire; SCL-90: Symptom Checklist-90; SF-12: 12-
Item Short Form Health Survey; UCL: Utrecht Coping List. E = En-
glish, S = Swedish, D = Dutch. $Including Delphi-study. ∗Including
study described results of Dutch and English version together.

3. Results

A total of 24,476 records were identified, of which
24,402 were obtained through database searching and
74 through other sources (reference tracking and re-
viewers’ personal libraries). After deduplication, 13,957
records were screened based on title and abstract
(Fig. 1). Consequently, 106 full-text records were as-
sessed for eligibility, of which 40 were included in the
quantitative synthesis. Thirty-six full-text publications
and four (conference) abstracts were distinguished. Fi-
nally, 35 unique studies were identified for inclusion.

The study populations of the majority of studies con-
sisted of groups of patients with different diagnoses:
chronic primary musculoskeletal pain (e.g., low back,
neck, shoulder, and knee pain), chronic widespread
pain (e.g., fibromyalgia), chronic post-traumatic pain
(e.g., whiplash injury), and/or chronic secondary mus-
culoskeletal pain (e.g., arthritis). In addition, studies
were conducted in different settings (hospitals, rehabil-
itation centres, pain centres, primary care, or national
surveys), or included patients from several settings.
The mean reported duration of pain varied from 3 to
162 months. The average age of all populations was
46.5 years (SD 6.4, range 32.1–68.6).

Results for measurement properties were found for
the HADS, PCS, PDI, PSC, PIPS, PSEQ (including a
short form PSEQ-2 item version), SF-12 (including a
derivative SF6D12), and SCL-90 (including SCL-90-
R). No studies, in chronic pain populations, were found
for the CIS, IPQ, and UCL.

Thirty-one studies included PROMs in the language
of original development (English (n = 27), Dutch (n =
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Fig. 1. The flowchart representing the identification, screening, and eligibility process.

2), Swedish (n = 2)). In addition, one study evalu-
ated a PROM (PDI) in both the original (English) and
translated versions (Dutch), and eight studies investi-
gated PROMs translated into Dutch. One included arti-
cle reported the results of a Delphi study for consensus
on the most appropriate PROM to assess psychosocial
risk factors (PSEQ and PCS) in patients with chronic
pain. These results were regarded as an outcome for the
domain of validity (content validity). Four articles in-
cluded results for two PROMs: HADS/PDI, PCS/PSEQ,
SF-12/PDI, and SF-12/SCL-90.

The numbers of included studies for each PROM
in the original version and translated version (Dutch)
are presented in Table 2. The study characteristics of
the included records for each PROM are presented in
Supplement 2.

3.1. Overview of measurement properties for original
PROMs

The data, as mapped in Fig. 2 and presented in Ta-
ble 3, show several knowledge gaps for the original
PROMs in the population of patients with CMP. Out
of all the original language PROMs included, the PCS
had the most measurement properties studied. Studies
have been carried out for all COSMIN domains and
every measurement property included in these, apart
from face validity. Likewise, most measurement prop-
erties of the original PDI were studied, again covering
all COSMIN domains, apart from reliability and mea-

surement error in the domain reliability and face valid-
ity in the domain validity. Despite the fact that studies
reported results within all domains of the SF-12, results
for reliability, measurement error, content and criterion
validity, as well as structural validity, were lacking. For
the PSEQ, no studies at all reported on interpretabil-
ity, while, in the domains reliability and validity, there
were several knowledge gaps. No studies reported on
responsiveness and interpretability for the HADS and
PIPS and there were gaps for both in the domains re-
liability and validity. For the SCL-90, only results for
the domain validity were found. For the original Dutch
PSC, only responsiveness was studied. Furthermore, no
studies at all were found for the CIS, IPQ, and UCL.

3.2. Overview of measurement properties of translated
PROMs

Of the PROMs translated into Dutch, cross-cultural
validity was only reported on for the HADS and PDI.
Most measurement properties were studied for the
Dutch PDI, with the exception of face, criterion and
structural validities. For the PCS, no studies were found
for the domain reliability, and in the domain of validity,
only structural validity was examined. In the domain
reliability, internal consistency was tested for HADS,
PIPS, and PSEQ, with reliability as well for the PSEQ.
In the domain validity, structural validity was reported
for all three and hypotheses testing for the PSEQ and
PIPS. Only interpretability was studied for HADS, but
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Fig. 2. Data on measurement properties mapped in ascending order of the number of studies presented for each PROM (PROMs in bold and
italicized = Dutch, bold = English, normal font = Swedish). The shapes of the COSMIN domains are according to the taxonomy developed
by COSMIN [5]. Red indicates no studies, orange one study, and green two or more studies, blank does not apply (cross-cultural validation).
Abbreviations: HADS: Hospital Anxiety and Depression Scale; PCS: Pain Catastrophizing Scale; PDI: Pain Disability Index; PSC: Patient Specific
Complaints; CIS: Checklist Individual Strength; PIPS: Psychological Inflexibility in Pain Scale; IPQ: Illness Perception Questionnaire; PSEQ:
Pain Self-Efficacy Questionnaire; SF-12: 12-Item Short Form Health Survey; SCL-90: Symptom Checklist-90; UCL: Utrecht Coping List.
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not responsiveness; for PIPS and PSEQ, responsiveness
and interpretability were not studied. No studies on the
Dutch SF-12 and SCL-90 were found in populations of
patients with chronic pain.

4. Discussion

The objective of this study was to map out the liter-
ature available on the reliability, validity, responsive-
ness, and interpretability of PROMs commonly used
in Dutch pain rehabilitation, including measurement
tools proposed by the DDPR. The results show many
knowledge gaps, although more studies were found for
the PROMs in their original languages than for trans-
lated versions. Information has been published for all
domains, but not all measurement properties, of both
the original and Dutch version of the PDI and the orig-
inal versions of the PCS and SF-12. For the original
Dutch CIS, IPQ, and UCL, as well as for the Dutch
translations of the SF-12 and SCL-90, no information
was found on any measurement property. Overall, for
the other tools, aspects of validity were most frequently
reported, followed by reliability, responsiveness, and
interpretability.

The results of this study complement a previous ev-
idence review for a population with CMP evaluating
measurement properties of PROMs for pain severity
and pain-related functional impairment not included in
the current review. For only three of the 13 multi-item
tools (Oswestry Disability Index (ODI); Roland-Morris
Disability Questionnaire (RMDQ); SF-36 Bodily Pain
Scale (SF-36 BPS)), were data found for all COSMIN
domains [65]. Interestingly, the PROMs investigated
in the present study had already been developed in the
’70s, ’80s, or ’90s, apart from the PSEQ (2007) and
PIPS (2008). Since their development, PROMs have
been widely used both clinically and in research, and
are nowadays recommended as core outcome measures
by the DDPR. The limited number of clinimetric studies
performed in the CMP population in recent decades, de-
spite the prominent role of these questionnaires, clearly
points out a shortcoming in prior and current practices.
At the same time, the paucity of research found by this
review suggests that both researchers and funders have
insufficiently acknowledged the importance of clini-
metric research. An additional illustration of this point
is the fact that a selective group of researchers is re-
sponsible for the majority of studies concerning spe-
cific PROMs, such as the PDI, which is unfavourable
considering research biases.

The finding that responsiveness has received less at-
tention than reliability and validity may be explained by
the challenges in executing and interpreting research on
this, including the necessity of multiple repeated mea-
surements, as well as the fact that not all PROMs have
an evaluative purpose. Interpretability, of high impor-
tance as it gives clinical meaning to (change in) scores,
has been unjustifiably ignored. The importance of in-
terpretation of scores was underlined during the im-
plementation of the DDPR, as the lack of information
on interpretability was a frequently mentioned reason
for the PROMs not being feasible or relevant to use
in practice [66]. It is also striking that only a single
study reported on the content validity of a measure,
while COSMIN considers it the most important mea-
surement property. This is because the content of a mea-
surement instrument should be relevant, comprehen-
sive, and comprehensible with respect to the construct
of interest and to the target population [5].

A major strength of this review is that it was per-
formed completely within the theoretical framework
of the COSMIN taxonomy, which is based on inter-
national consensus [5]. However, as the extraction of
measurement properties was determined by the authors’
reporting instead of reviewer assessment, the allocation
may not entirely be in accordance with the taxonomy’s
definition. This limitation is a particular concern for
PROMs developed before the publication of the taxon-
omy, and where the terminology used in a study is am-
biguous. Content validity and pilot testing (not included
in this review), for example, can involve overlapping
aspects, and factor analysis can be part of both con-
struct validity and field testing (not included) [2]. Sim-
ilarly, potentially relevant studies may not have been
identified due to discrepancies between the terms in our
comprehensive search strategy and the terminology of
measurement properties used by authors of such stud-
ies, resulting in selection bias. This may also explain
the finding that nine studies from reviewers’ personal
libraries were not identified by our search strategy.

Another strength was the broad range of PROMs ex-
amined, covering many aspects of the biopsychosocial
model. They were chosen pragmatically, emerging from
the DDPR and the clinical experience of the research
team. Nevertheless, a limitation of the selection’s being
made by a narrow group is that other relevant ques-
tionnaires and corresponding studies may have been
missed. The Global Perceived Effect (GPE), Numerical
Rating Scale (NRS), and Visual Analogue Scale (VAS),
although part of the DDPR, were considered nonspe-
cific response scales: they are used to measure a variety
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of constructs and, correspondingly, adopt diverse ques-
tion wordings, anchors at either end of the scale, time
spans, and presentations. Given the limited comparabil-
ity of the different variants, single-item GPE, NRS, and
VAS scales were not included in this review. Last, the
objective was restricted to the language of the original
PROMs and their Dutch translations. Therefore, it is not
possible to generalize our results to other languages and
cultures, although similar trends, or even fewer studies,
could be expected.

For all PROMs, more research is needed to fill the
knowledge gaps about their measurement properties,
with particular attention to content validity and inter-
pretability. At the same time, for the Dutch versions
of the PDI, PCS, and PSC as well as for the original
language versions of the PDI, PCS, PSEQ, PIPS, SF-
12, and SCL-90, sufficient data seem available to per-
form systematic reviews to describe their measurement
properties, synthesize the data, and perform quality as-
sessments of studies. Specific attention is required as
to whether the measurement properties of investigated
tools are in line with their intended purposes (diagnos-
tic, predictive, evaluative). The focus of further work
could be extended to translations other than into Dutch
and to other PROMs. Several research teams performing
(replication) studies would likely produce more valid
and generalizable conclusions. While the COSMIN tax-
onomy and the other COSMIN tools are recommended
for future studies, their applicability or otherwise to the
specific field of rehabilitation medicine should be con-
sidered. For instance, the lack of confirmed clinimetri-
cally sound comparator measurement instruments can
make testing hypotheses imprecise. Moreover, adequate
sample sizes, as indicated in the COSMIN study de-
sign checklist, can be challenging to accomplish within
the setting of CMP, especially if one aims to examine
measurement properties in subpopulations.

While awaiting the results of future clinimetric stud-
ies, researchers need to be critical when using PROMs
and transparently acknowledge any limitations. Policy-
and decision-makers, including health insurance com-
panies, should not overestimate the impact of either in-
dividual or group-based PROM outcomes and be careful
when drawing conclusions from them. Likewise, health
care professionals in rehabilitation should be aware of
the limited evidence of PROMs’ clinimetric qualities.
Given the heterogeneity of the CMP population and the
complexity of rehabilitation interventions, it is in any
case of the utmost importance to guide the rehabilita-
tion trajectory, based on combinations of measurement
instruments within the biopsychosocial model, together

with the clinical expertise of the interdisciplinary team
and the patient’s perspective. However, this necessity
to integrate outcomes of multiple PROMs covering the
total biopsychosocial spectrum when assessing CMP
patients, can lead to extensive sets of questionnaires to
be completed by the patient, not only in the diagnostic
phase but also during and after treatment.

Given the associated burden of this for patients,
item banks and computer adaptive testing (such as the
Patient-Reported Outcomes Measurement Information
System (PROMIS)) that have been validated could be
considered as alternatives to traditional patient-reported
outcome measurements. For the sake of comparabil-
ity, a collective approach based on expert consensus
between representatives of health care professionals,
researchers, and patients is desirable, and an important
focus for future work.

5. Conclusion

The studies included in this mapping review demon-
strate a paucity of evidence for the reliability, validity,
responsiveness, and interpretability of most PROMs
frequently used in rehabilitation of patients with CMP
in the Netherlands. The main implication is that these
PROMs need to be used and interpreted with caution in
daily practice.
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