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Backg round. Physical functioning is a core outcome domain to be measured in nonspe-
cific low back pain (NSLBP). A panel of experts recommended the Roland-Morris Disability
Questionnaire (RMDQ) and Oswestry Disability Index (ODID) to measure this domain. The
original 24-item RMDQ and ODI 2.1a are recommended by their developers.

Purpose. The purpose of this study was to evaluate whether the 24-item RMDQ or the ODI
2.1a has better measurement properties than the other to measure physical functioning in adult
patients with NSLBP.

Data Sources. Bibliographic databases (MEDLINE, Embase, CINAHL, SportDiscus,
PsycINFO, and Google Scholar), references of existing reviews, and citation tracking were the
data sources.

Study Selection. Two reviewers selected studies performing a head-to-head comparison
of measurement properties (reliability, validity, and responsiveness) of the 2 questionnaires.
The COnsensus-based Standards for the selection of health Measurement INstruments
(COSMIN) checklist was used to assess the methodological quality of these studies.

Data Extraction. The studies’ characteristics and results were extracted by 2 reviewers.
A meta-analysis was conducted when there was sufficient clinical and methodological homo-
geneity among studies.

Data Synthesis. Nine articles were included, for a total of 11 studies assessing 5 mea-
surement properties. All studies were classified as having poor or fair methodological quality.
The ODI displayed better test-retest reliability and smaller measurement error, whereas the
RMDQ presented better construct validity as a measure of physical functioning. There was
conflicting evidence for both instruments regarding responsiveness and inconclusive evidence
for internal consistency.

Limitations. The results of this review are not generalizable to all available versions of
these questionnaires or to patients with specific causes for their LBP.

Conclusions. Based on existing head-to-head comparison studies, there are no strong
reasons to prefer 1 of these 2 instruments to measure physical functioning in patients with
NSLBP, but studies of higher quality are needed to confirm this conclusion. Foremost, content,
structural, and cross-cultural validity of these questionnaires in patients with NSLBP should be
assessed and compared.
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ow back pain (LBP) is the primary

worldwide cause of years lived with

disability according to a report of
the Global Burden of Disease.! Approxi-
mately 80% of people experience
activity-limiting LBP at some point in
their lifetime, and approximately 5%
develop chronic LBP lasting for more
than 3 months.? Costs associated with
LBP represent a serious burden to soci-
ety, and lost work productivity accounts
for the bulk of these costs.34 Approxi-
mately 90% of patients with LBP are
labeled as having nonspecific low back
pain (NSLBP) because a specific cause
for their pain cannot be found.>-7

Limitations in physical functioning are
frequently reported by patients with
NSLBP. The measurement of physical
functioning as a core outcome domain in
all clinical trials for NSLBP has been
recently recommended by a wide, inter-
national, multidisciplinary, and multi-
stakeholder panel of experts.® Several
patient-reported and back-specific ques-
tionnaires have been developed and used
to measure back-specific functional sta-
tus.® Among these questionnaires, 2 are
most frequently used!'® and were previ-
ously recommended by panels of
experts!!-12: the Roland-Morris Disability
Questionnaire  (RMDQ) and the
Oswestry Disability Index (ODI). Differ-
ent versions of both questionnaires have
been developed over time,” and to
reduce inconsistency across studies, one
specific version for each questionnaire
was recommended by their developers:
the original 24-item RMDQ and version
2.1a of the ODI.13

The original RMDQ was developed in
1983 from the Sickness Impact Profile,
with the aim of developing “a simple,
sensitive, and reliable method of measur-
ing disability in patients with back
pain.”14®14D [t consists of 24 items rep-
resenting “physical functions that were
likely to be affected by LBP”; each item
can be checked if it applies to a patient
for that day, leading to a total score that
is obtained by counting the number of
checked items.!3®311% The original ver-
sion of the ODI (ie, ODI 1.0) was pub-
lished in 1980 with the scope of being “a
valid indicator of disability,” where dis-
ability was defined as “the limitations of

a patient’s performance compared with
that of a fit person.”!5®27D The ODI con-
sists of 10 items representing different
health constructs (eg, pain intensity,
physical functioning, sleep functioning,
social functioning).'® The first item of
ODI 1.0 underwent a substantial change
that resulted in the development of ODI
version 2.0,'7 which presented some
very small typographical errors that were
corrected to become version 2.1a of
the questionnaire.'® The total score of
the ODI is calculated by adding all scores
of applicable items, dividing the
obtained score by the maximal total
score, and by multiplying the result by
100 to obtain a percentage score.'©

To be used in research and clinical prac-
tice, a measurement instrument needs to
show adequate measurement properties
(ie, validity, reliability, and responsive-
ness).!® The measurement properties of
an instrument are context-specific (ie,
they depend on various factors, such as
study population, clinical setting, time
points of assessment, and comparator
instruments).2® Therefore, to make an
adequate judgment on which of 2 instru-
ments has better measurement proper-
ties, both instruments should be admin-
istered to the same patients, in the same
setting, at the same time points, and with
the same comparator instruments. For
researchers, clinicians, and their patients
who want or have to make a choice
between recommended versions of
RMDQ and ODI, it would be crucial to
know whether one instrument has better
measurement properties than the other.

An attempt to compare the measurement
properties of the RMDQ and ODI has
been made in some reviews!3.21-24; how-
ever, all of these reviews failed on some
key methodological aspects for system-
atic reviews on measurement properties
of instruments.2® Two of these reviews
were narrative reviews, as they were not
conducted in a systematic fashion,!3.24
and none of them included an assess-
ment of the methodological quality of
the studies, which was necessary to
weight the trustworthiness of results.
Moreover, none of them aimed specifi-
cally at focusing on head-to-head com-
parison studies, which have the best
design to establish whether an instru-

ment is better than another.?> Newman
et al?® recently performed a systematic
review of head-to-head comparisons
between RMDQ and ODI, but they
focused only on responsiveness, without
making a specific distinction between
different versions of the questionnaires,
and included all LBP disorders in their
evidence synthesis. Hence, to date, no
systematic reviews have been conducted
to summarize head-to-head comparison
studies focusing on all measurement
properties of recommended versions of
RMDQ and ODI in only patients with
NSLBP.

This systematic review purported to
determine whether the 24-item RMDQ
or the ODI 2.1a has better measurement
properties than the other to measure
physical functioning in patients with
NSLBP. The rationale for focusing this
review solely on patients with NSLBP is
related to the scope of the ongoing inter-
national effort aimed at developing a
core outcome set of domains and mea-
surement instruments to be used and
reported in all clinical trials conducted in
this large subgroup of patients with
LBP.827 The highest consensus was
reached on the measurement of physical
functioning,® and as a previous panel of
experts suggested both the 24-item
RMDQ and the ODI 2.1a for this
domain,'*12 it is essential to assess
whether 1 of the 2 instruments has bet-
ter measurement properties in the
NSLBP population.

Method

This review was conducted and reported
following the Preferred Reporting Items
for Systematic Reviews and Meta-
Analysis (PRISMA) statement.?%22 A pro-
tocol was written a priori and can be
accessed on the international prospec-
tive register of systematic reviews
(http://www.crd.york.ac.uk/PROSPERO/,
registration number: CRD42014014803).

Data Sources and Searches

The following biomedical databases
were last searched on February 2, 2015,
to retrieve eligible articles: MEDLINE
(through the interface PubMed), Embase
(Embase.com), CINAHL (EBSCOhost),
PsycINFO (EBSCOhost), and SportDiscus
(EBSCOhost). The search strategy con-
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sisted of 3 groups of search terms repre-
senting the following components of the
research aim: (1) RMDQ and ODI, (2)
NSLBP, and (3) measurement properties.
The 3 groups of search terms were com-
bined with each other with the Boolean
operator “AND,” and index and/or title/
abstracts terms within each group were
combined with the operator “OR.” A spe-
cific search filter was used for retrieval of
studies on measurement properties of
instruments in the MEDLINE database.3°
The full electronic search strategies for
all databases are presented in eAppendix
1 (available at ptjournal.apta.org). No
restrictions of language and time were
applied to the search strategies. Google
Scholar also was searched twice using
the extensive names of the 2 question-
naires; the first 100 hits of each search
were last checked on February 12,
2015, for inclusion. References of
studies included in other systematic
reviews?21-23.26 also were screened. Back-
ward citation tracking was performed by
checking the references of the studies
deemed as eligible; forward citation
tracking was performed in the database
Web of Science by screening titles of
articles that cited the eligible studies.

Study Selection

A study was included if it met the follow-
ing criteria: (1) full-text original article
(eg, not an abstract, editorial, or review),
(2) purpose to evaluate one or more mea-
surement properties of both 24-item
RMDQ and ODI 2.1a, and (3) study pop-
ulation of adult patients (ie, >18 years
old) with NSLBP. For the scope of this
review, considering the very small adjust-
ments in wording highlighted by its
developer,'® the 3 versions of the ODI
(ie, 2.0, 2.1, and 2.1a) were included,
assessed, and renamed as the same ques-
tionnaire (ie, ODI 2.1a). Studies includ-
ing patients with specific mechanical
diagnoses (eg, spinal stenosis, herniated
disk) were not included. Studies includ-
ing patients with the following specific
nonmechanical causes for their LBP (eg,
infection, cancer, rheumatoid arthritis,
ankylosing spondylitis, other inflamma-
tory disorders) also were excluded. Stud-
ies including a “mixed” population of
patients with LBP were included only if
at least 75% of the patients met the inclu-
sion criterion, and the same rule was

followed for studies including patients
with spinal pain at different levels.

Eligibility criteria were applied indepen-
dently by 2 reviewers (A.C., L.J.M.) to
titles and abstracts of all articles retrieved
with literature searches. Full texts of
potentially eligible articles were down-
loaded and assessed against the inclusion
criteria by the same 2 reviewers indepen-
dently. Agreement regarding inclusion
was sought in a consensus meeting
between reviewers, and in case of dis-
agreements, a third reviewer (R.W.0.)
made decisions. If it was not clear which
version of the RMDQ or ODI was used in
a study, the authors of that study were
contacted by email to request this infor-
mation. The corresponding author of a
study was contacted first, and if no
answer was received, other authors with
a retrievable email address were con-
tacted. If an answer was not received by
any of the authors or if the authors were
not able to say which version was used,
the study was not included. Citation
tracking and checking references of
other reviews were conducted by 1
reviewer (A.C.) and, when potentially eli-
gible studies were retrieved, their eligi-
bility was screened by 2 reviewers inde-
pendently (A.C., L.J.M.).

Data Extraction and Quality
Assessment

The COnsensus-based Standards for the
selection of health Measurement INstru-
ments (COSMIN) checklist3':32 was used
to assess the methodological quality of
the studies. This checklist consists of 9
boxes, each representing a measurement
property included in the COSMIN taxon-
omy: internal consistency, reliability,
measurement error, content validity,
structural validity, construct validity
(hypotheses testing), cross-cultural valid-
ity, criterion validity, and responsive-
ness.'® Each box contains several items
that can each be scored on a 4-point
rating scale (ie, poor, fair, good, or excel-
lent). An overall score for the method-
ological quality of each measurement
property for each study is determined by
taking the lowest rating of any of the
items in a box.32 The COSMIN
consensus-based definitions of measure-
ment properties!® were used to decide
which properties were assessed in a

study and which corresponding boxes
had to be completed, regardless of the
terminology used in the included studies.
Assessment of the methodological qual-
ity was performed by 2 reviewers inde-
pendently (A.C., LJ.M.), and in case of
disagreements, a third reviewer (R.W.0O.)
made final decisions.

A customized data extraction form was
developed for this review, and extracted
data were subsequently reported in
tables. The following information was
extracted from each included study by
one reviewer (A.C.) and double checked
by a second reviewer (L.J.M.): character-
istics of the studies (ie, country, lan-
guage, design, clinical setting, inclusion
and exclusion criteria, type of interven-
tion, methods for selection of patients,
measurement properties assessed, time
points of assessment), characteristics of
the patients included in the studies (ie,
sample size, age, sex, disease character-
istics, and RMDQ and ODI scores at base-
line), and results on the assessed mea-
surement properties.

Data Synthesis and Analysis

Meta-analysis of different parameters (eg,
Cronbach alpha, intraclass correlation
coefficient [ICC], Pearson correlation)
was conducted for studies assessing the
same measurement properties of the 2
questionnaires. Data extracted on char-
acteristics of studies and participants
were used to assess whether there was
sufficient clinical and methodological
homogeneity. Results of different studies
were statistically pooled when: (1) par-
ticipants displayed similar characteristics
in terms of age, sex, and RMDQ and ODI
baseline scores; (2) participants were
assessed with the same time interval; and
(3) the same statistical parameters (ie,
same statistical models or formulas) were
used. Pooled correlation coefficients
with their 95% confidence intervals (95%
ClIs) were calculated using a Fisher z
transformation of the correlations.33 In
light of expected between-study error,
the DerSimonian and Laird random-
effects model was used in the meta-
analysis.34 Statistical heterogeneity of
results was assessed using the Q statistic
and the I?. The Q statistic reflects the
total amount of variance in the meta-
analysis, and the I? indexes the propor-
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tion of variance that is due to between-
study differences and is not sensitive to
the number of studies considered.3> The
I? values range from 0% to 100%, and
values >50% are suggested to represent
substantial heterogeneity.3> Sensitivity
analyses excluding studies of poor meth-
odological quality were performed to
assess whether the pooled estimates
were strongly influenced by the results
of these studies. All meta-analyses were
performed using the Comprehensive
Meta-Analysis 2.1 software (Biostat,
Englewood, New Jersey).

The overall rating for a measurement
property of each instrument was
considered “positive,” “indeterminate,”
or “negative,” following adapted interna-
tional quality criteria for good measure-
ment properties (eAppendix 2, available
at ptjournal.apta.org).3¢ The criteria for
measurement error were modified a pri-
ori (eAppendix 2) to enable a straightfor-
ward interpretation of results on this
property. This interpretation of results
would not have been possible if using
the original criteria, which take for
granted that a study would report param-
eters of measurement error together
with the minimal important change
(MIC),3¢ although this is often not the
case. As suggested by the COSMIN initia-
tive,2° a best evidence synthesis was per-
formed for each measurement property,
taking into account the results, their con-
sistency, and the methodological quality
of the studies (eAppendix 3, available at
ptjournal.apta.org). One instrument was
considered to be better than the other on
a given measurement property when it
displayed at least a moderate level of evi-
dence with consistent and positive rat-
ings and the other instrument displayed
conflicting findings or negative ratings
(eAppendix 3). When, for a certain mea-
surement property, both instruments dis-
played the same level of evidence with
consistent and positive ratings, 1 of the 2
instruments was considered better than
the other if showing consistently better
results in all of the studies. Results for
each measurement property were care-
fully inspected to assess whether a clear
difference between instruments could
be found in patients with acute or sub-
acute/chronic NSLBP duration.

Role of the Funding Source

The authors acknowledge the Wetensh-
cappelijk College Fysiotherapie (WCF) of
the Royal Dutch Society for Physical
Therapy (KNGF) for providing funding
for this study. This funding body did not
have any role in design, conduct, analy-
sis, or interpretation of data, nor in writ-
ing the manuscript and deciding to sub-
mit the manuscript for publication. The
views expressed here are those of the
authors and do not necessarily reflect
those of their funding bodies.

Results

Figure 1 presents the flowchart for the
study selection process. Nine arti-
cles37-45 were considered as eligible,
including a total of 11 studies comparing
the measurement properties of the
24-item RMDQ and ODI 2.1a in patients
with NSLBP. Eight articles in which a
head-to-head comparison of RMDQ and
ODI was performed were not included
because the recommended versions of
the RMDQ and ODI (Fig. 1) were not
used: 6 studiest©-5! used the ODI 1.0, 1
study>2 used the “chiropractic version”
of the ODI, and 1 study>?® used the
23-item version of the RMDQ. Two arti-
cles’455 were excluded because they
presented the direct comparison of the 2
instruments in patients with specific LBP
(Fig. 1). Citation tracking of eligible arti-
cles did not add any study to those
retrieved through databases and searches
of other sources. Table 1 presents the
characteristics of the studies and the
included participants.

Two studies®45 evaluated internal con-
sistency, 4 studies3$40.43.45 evaluated
test-retest reliability, 4 studies38.40.43,44
evaluated measurement error, 5 stud-
iest0-44.45,54 evaluated construct validity,
and 7 studies37-39-41.43.44 evaluated res-
ponsiveness. None of the studies made a
direct comparison of the following mea-
surement properties: content validity,
structural validity, cross-cultural validity,
and criterion validity.'® Five stud-
ies37:40-43  were conducted only in
patients with chronic NSLBP, where
chronic NSLBP was defined as the pres-
ence of nonspecific LBP for more than 3
months (Tab. 1). Two studies*-4! were
conducted in patients with NSLBP for
less than 3 weeks, 2 studies>®-44 included

patients with subacute and chronic
NSLBP (ie, pain for more than 6 weeks),
and 2 studies?®%> included the whole
spectrum of NSLBP duration (Tab. 1).
Results on the measurement properties
are subdivided and presented in the 3
COSMIN macro domains: reliability,
validity, and responsiveness (Tabs. 2 and
3, Fig. 2; eTable, available at ptjournal.
apta.org). Eight of the studies included in
this review37-40-42.44.45 assessed the mea-
surement properties of 5 translated and
cross-culturally adapted versions of
RMDQ and ODI (ie, Brazilian, Norwe-
gian, German, Italian, and Persian).
These studies were considered and
assessed together with those evaluating
the measurement properties of the orig-
inal versions, as no modifications were
made in the structure of the question-
naires (eg, number of items, type of
response options) during the process of
translation and adaptation.

Internal Consistency

Two studies of poor methodological
quality assessed internal consistency.40-45
These studies were classified as being of
poor quality because they calculated the
Cronbach alpha of the total scores with-
out assessing or providing evidence that
the questionnaires were unidimensional
(Tab. 2). Considering this limitation, sta-
tistical pooling was not performed, and it
remains unknown whether one of the
questionnaires has better internal consis-
tency (Tab. 4).

Reliability

Four studies assessed the test-retest reli-
ability of the 2 questionnaires: 2 stud-
ies043 were classified as being of poor
methodological quality, and the other 2
studies3345 were classified as being of
fair quality because of the small sample
sizes included (Tab. 2). The study by
Mousavi et al¥> also was classified as
being of fair quality because a short time
interval was adopted for the reassess-
ment of the participants (Tab. 2). Statis-
tical pooling was not performed due to
discrepancies in time points of assess-
ment and differences in (ICC parameters
(Tab. 2). Two studies®4> included
patients with acute and chronic NSLBP
but did not report descriptive statistics
on pain duration (Tab. 1), making it
impossible to identify different findings
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Records identified through
database searching
(n=3,706)

Additional records identified through

other sources
(n=334)

(n=3,131)

Records after duplicates removed

h 4

Records screened
(n=3,131)

Records excluded
(n=3,105)

v

h 4

eligibility
(n=26)

Full-text articles assessed for

Full-text articles excluded
{n=17), reason:

- 8 were head-to-head

h 4

comparisons of other
versions of the
questionnaires

synthesis
(n=11)

Studies included in qualitative

- 6 were not head-to-
head comparisons

- 2 included patients
with specific low back
pain

- 1 did not assess any
measurement

(n=5)

Studies included in quantitative
synthesis (meta-analysis)

property

Figure 1.

Flowchart of results of search strategy and selection of articles.

related to NSLBP duration. A moderate
level of evidence of good reliability was
found for the ODI but not for the RMDQ,
for which there were conflicting findings
in the 2 studies of fair quality (Tab. 2).
These results suggest that the ODI dis-
plays better test-retest reliability than the
RMDQ (Tab. 4).

Measurement Error

The measurement error of the RMDQ
and ODI was compared by 4 studies: 2
studiesi®43 were rated as being of poor
methodological quality, and 2 stud-
ies38.44 were rated as being of fair quality.
The sample sizes influenced the quality
of 3 of these studies (eTable), and the
rating of the study by Monticone et al#4
was due to the lack of information on
how missing items were handled. Meta-
analysis for the standard error of mea-
surement (SEM) and the smallest detect-
able change (SDC) was not performed

due to discrepancies in time intervals
and in the parameters’ formulas (Tab. 2).
Due to limited reporting on NSLBP dura-
tion in 3 of these studies,38:4044 it was
not feasible to identify whether there
were discrepant results on this property
related to pain duration. In the 2 studies
of fair methodological quality, the ODI
displayed moderate evidence of a posi-
tive rating for its SDC, while the RMDQ
displayed a negative rating (Tab. 2;
eAppendix 3). These results indicate that
the ODI has a smaller measurement error
than the RMDQ.

Construct Validity-Hypotheses
Testing

Construct validity was assessed in 5 stud-
ies: 3 of fair methodological quality4©-45
and 2 of poor methodological quality42-44
(eTable). Studies of fair quality were
judged as such because of limited infor-

mation regarding the measurement prop-
erties of comparator instruments in any
study population. The other 2 studies
were rated as poor because of lack of
information on the comparator instru-
ments#2 or because it was unclear what
was expected for the correlations
between instruments.** Meta-analyses
were performed on Pearson correlations
of the RMDQ and ODI separately when
these correlations were calculated with
the same comparator instruments in at
least 3 studies (Fig. 2). Given the focus of
this review on physical functioning,
disease-specific comparator instruments
measuring function or disability were
considered as instruments measuring the
same or a related construct; all other
instruments were considered as measur-
ing unrelated constructs.

Pooled correlations with the physical
functioning subscale of the Medical Out-
comes Study 36-Item Short-Form Health
Survey (SF-36-PF) were —.66 (95%
CI=—.77, —.60) for the RMDQ and
—0.70 (95% CI=—0.77, —0.61) for the
ODI (Figs. 2A and 2B); substantial heter-
ogeneity was found for the pooled esti-
mate of the ODI. Pooled correlations of
46 (95% CI=.35, .55) and —.46 (95%
CI=—.61, —.26) were found for the
RMDQ with pain instruments (Figs. 2C
and 2E), and correlations of .54 (95%
CI=.41, .64) and —.56 (95% CI=—.68,
—.40) were found for the ODI with the
same instruments (Figs. 2D and 2F); sub-
stantial heterogeneity was found for all
but one of these estimates (Fig. 2C). Both
instruments  displayed  correlations
below .5 with other unrelated con-
structs, with the ODI showing higher
correlations than the RMDQ and with no
substantial heterogeneity in these meta-
analyses (Figs. 2G-2]). Sensitivity analy-
ses revealed that all of these pooled esti-
mates were not substantially different
when the studies of poor methodological
quality¥244 were removed. Correlations
investigated only in 1 or 2 studies were
not included in meta-analyses and are
presented in the eTable. The ODI
showed consistently higher correlations
than the RMDQ with all of the other
instruments assessed, with the only
exception of the correlation with the
role-physical subscale of the SF-36 in
one study#4 (Fig. 2, eTable). One study4°®
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in the meta-analyses included patients
" . with acute NSLBP, and its correlations
‘é > —~— § were in line with the other studies in
] f x < z H chronic NSLBP included in the meta-
- — ~ — -
o =R S ? analyses; the only difference was a lower
- - = | =
B § = 2 %% 8 correlation with the SF-36 bodily pain
: e |8 g\ o 2l @ subscale, but that was not substantially
Elex, «o T s\o, 28 ™23 different between the RMDQ and ODI.
gzz22£2zZ29% wix TELZZgx| & . .
HID LTz g-! 2 L™ T s = < Correlations in the meta-analyses were
e 3222222632222 25|°F all as hypothesized (eAppendix 2) for the
S RMDQ (100%), whereas the ODI met 3
O ’
o o out of 5 of expected correlations (60%)
€|l S = .
©
- IS (Figs. 2D and 2F).
c
o
S
2 2> g In assessing the results of individual stud-
g 3 2 J ies, the RMDQ met 62.5% of the a priori
s % - E‘g Z hypotheses, and the ODI met 75% of
5 a2 — . .
2¢o|3 s 2 § »g them (eTable). In performing best evi-

o £ 3 . .
§ &2 25 é 2 dence synthesis, more weight was allo-

o = 0 =

§ cated to the results of the meta-analyses,
gl as the meta-analyses were based on more
g s 2 precise correlation estimates. A moder-
& TE . . .
2% £ 2 ‘g E ) ate level of evidence with a consistent
E 2le §_§ £ g@ positive rating was given to the RMDQ,
& g g &; 3£ =8 as all a priori hypotheses were met in the
= o o o~ L
55 meta-analyses, whereas results for the
E=ae} . PR
sc ODI were considered as conflicting.
g g These results indicate that the RMDQ has
s cd better construct validity than the ODI for
s 'q:'; ﬁé measuring physical functioning in
[} . .
g E > £ patients with NSLBP (Tab. 4).
- Y
[ @ O
- 3
= C .
< Eo Responsiveness
% S Seven studies37-39-41.43.44 of fair method-
[}

- ﬁ,—% ological quality compared the respon-
£ g 5 g *3 siveness of the 2 instruments (Tab. 3). All
T2 *§ S g‘% but one study*? assessed responsiveness
aals Q s % using a construct approach, and all of the

N
RS s & studies assessed responsiveness using a
=
—z 2 criterion approach, with a global percep-
£ .
_ 8s tion of change scale (GPCS) as a gold
22 s standard and with an inconsistent num-
c
o| & 2 &g . .
I =5 ber of point scales across studies
2= 25 Tab. 3). Th 1l quali f all
o i =R (Tab. 3). The overall quality score of al
wv = . P P . .
22 28900 studies37-39-41.43.44 was influenced by dif-
£5 §§§§ ferent factors: unclear description of
©
& ég v handling of missing items, vague or
% .E\ I'ssg absent hypotheses regarding correlations
£o g0z or effect sizes, limited information on
§ E, c g% -§.§ measurement properties of comparator
vslc 4 3838% instruments, and uncertainty regarding
Tl=e . § 3 the GPCS as an adequate gold standard.
=5 EE£ . .
2890y Statistical pooling was not performed
S gfg g due to discrepancies in time points of
2 S § g 338 assessment and differences in the GPCSs
= e
- g E é@\ ﬁi 2 B used in the different studies (Tab. 3).
v £ 3w E=9g Like done for construct validity, disease-
= > % aoge ; i
S o ZSEE specific comparator instruments
= 0O s Do o
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measuring function or disability were
v S~ |§4|82 |8~ i i imi -
2 S Relgg 23 considered as measuring a similar con
3% T v T |8 o struct, with all other instruments measur-
O = d B [ N > .
i Plse Tol<N <+ N £ ing other constructs as unrelated. In 3
s| 1w I =1 I e . .
Y e g T g T g i 8« i £ studies,i1-44  correlations of change
2 S la) So|sa s 2 = scores of both instruments with change
“ |20 |zo|z0o |=zoO g 3 )
g 2 scores in the SF-36-PF were lower than
K] g s s s 5 8 correlations with changes in pain mea-
el v Y —
o g § ~lcg S < &;\3 S < 2 i sures, which was unexpected. In 2 of
RS :',‘ =L rI|xe 22 - E these studies,*!44 the correlations with
28| = S [Te|Ts |To S s ’ .
2|gls gy © & ¥ & © & ¥ § £ the SF-36-PF were below .5, and with
g T
c|lela g =) g =) g =) % =) 2 o some pain measurements above .50,
= 3 x O xO|xO x O ]
= |z s 3 both also were unexpected (Tab. 3).
£ g4 E 7] _E ) Forty percent of the correlations were in
[} £ CECEEN ;
= - | x x x 2
= £ |3 S ¥ ¥ 5 N accordance with our hypothes'es for the
o Sl o ~ “n © uk:i R RMDQ, and 50% of the correlations were
c : 8 . .
3 z § 58 2 in accordance with our hypotheses for
— kel w . P
% E . . s < *é < the ODI. In 6 studies,37-3941L44 both
35 ol = o o = San = . -
3 ol = S S K %%g g RMDQ and ODI displayed larger stan
5§ s dardized response means (SRMs) for the
8 N ) n o~ ] g s P » : ¢ )
- e~ N N =3 223 S group of “improved” patients when com-
[} [} < k=] . .
— _ - c
5 - o S © 253 § pared Wlth.the whole group or with
3 Ty [ Te|Te ©_|2z3 2 those “not improved” (Tab. 3). In one
0 0 o &% Bnie) T - . . .
5 § iy gi|9r y Nl g s study,*> both questionnaires displayed
2 i 1 1 X
= > Q Q32 S9(¥8: ¢ areas under the curve (AUCs) below
IS z O 0|z O 20| 0% «
> .2 2 . .
3 298 % 0.70; in 2 studies,3*44 only the RMDQ
> . ® S5 . )
SR ES cEa E 5 g._c' > presented an AUC slightly below this
‘a ‘@ o c P .
T E = .;E 3 3 < gg ° S threshold for a positive rating (eAppen-
£lgl—=L° N o Eé & s dix 2). The only study including solely
v (=2} (=] . .
S z B w2 = patients with acute NSLBP4! showed
T h= . . .
L § _ 5 5 N ‘53 % E higher correlations, effect sizes, and
5 - = 3 = .
T O| & e |8 g E27 =g AUCs than other studies, but the results
£ ol = © - _ 22, ©8 were similar and conflicting for both
) < ~ o~ 32} S50 Q5 . . .
o) ISt 3R questionnaires. Overall, due to a negative
T2 = . . PR
o £ . b - P4 - <55 Vg rating for correlations and a positive rat-
(o] ] 3 . .
< S§ Lo AnN1Z233 37 ing on SRMs (Tab. 3, eAppendix 2), the
> €2 I I TR ; . -
212 e= S5 S5| 2 13 X s evidence was considered as conflicting
v] CR .
s | Z0 z0 2’%0 25 for both instruments and consequently
tH =2 % . N .
o | g 2 S S ZET XE made inconclusive the comparison of
© QN No . .
gl v} S30 S5 responsiveness of the 2 instruments
(o] —
s | g E 2o &3 (Tab. 4).
- w20 oO®
= o A I = c R 22
oo e o 8 8 82 o95:3 . .
= || Y < < | =23£%5% Discussion
g © o Tedgoy A systematic review was conducted to
] c ~N o o= kel ; = . . .
5 - g g = E assess studies directly comparing the
@ b g0 . . .
< I -~ -~ 2285 £2 o measurement properties of the original
o] c c €59 T 2
=) ] 2 . . -
> ‘E Sz |.9 £2|%2 ~| 58 5z ¢ 24-item version of the RMDQ and version
= [ o = = oyg . . .
B 22|52 |Sz2|88%|S Sl 8582 55 2.1a of the ODI in patients with NSLBP.
] ] 1] o = = cC g “ N = . . . . N N
= © 2| 2 b} Sz|5E8| = sg :‘2 €552 Nine articles, including 11 studies in the
=2 Q.= . PTICIT . .
% c Y 85 review, met the eligibility criteria
(] S 8¢ 8 . . .
S =2 oS E§ g = (Fig. 1). There was moderate-quality evi-
] o [ o C .
& IS £al€a |Z2£€£ala [L2 g}ei ¢ dence showing that the ODI has better
N o Sxm| 6@ s Ym| o = S S C .
> weld AR 2232 82l —g = test-retest reliability and less measure-
c [- Y 4 vouzZz|louZz zZ\|Z T 9 .
g a6 2g Té 35 S ment error than the RMDQ (Tab. 4). On
w “—
2 T e, o ~ ) ‘aE“Jff e 9 S the other hand, there was moderate-
< < ~ o= “ [ . . .
.S [ g3 g s € € <& L2 £2a 2 quality evidence suggesting that the
N 3 =)} a < < . 1.
0 S HEENMEMEEN AR AR 1R RMDQ has better construct validity than
- > ™ol 09 T = © TS|l OS99 )
o o 2 ] o o = R=gR] ~_
2 % g2eg|58(3<gl3% S%|9 WESEE t%lC QDI asa t.OOI. to ass.ess physical func
= £ N7 F RN tioning. Conflicting evidence was found
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nonspecific low

low back pain, NSLBP

physical functioning subscale of the 36-Item Short-Form Health Survey,

bodily pain subscale of the 36-ltem Short-Form Health Survey,

Disability Rating Index, SF-36-PF

visual analog scale, SF-RP-36=role—physical subscale of the 36-Item Short-Form Health Survey, SF-36-BP

area under the curve (receiving operating characteristic analysis), LBP

Roland-Morris Disability Questionnaire, ODI=Oswestry Disability Index, DRI

methodological quality assessment according to the COSMIN checklist, AUC

numeric rating scale, VAS

back pain, RMDQ

¢ COSMIN

NRS

standardized response mean.

b Standardized response means were calculated by dividing the mean change by its standard deviation.

€ These SRMs were calculated using the data presented in the review.

9 These studies were included in the same article.

global perception of change scale, SRM

GPCS

for responsiveness of both instruments,
and their internal consistency is
unknown due to only studies of method-
ological quality or no studies on that
measurement property (Tab. 4). In this
review, no clearly different findings in
measurement properties could be shown
for patients with a different NSLBP dura-
tion. Overall, based on the 5 measure-
ment properties assessed in the studies
included in this review, there are no
strong arguments to prefer one instru-
ment over the other to measure physical
functioning in patients with NSLBP. Nev-
ertheless, this systematic review pro-
vides some valuable information that
should be put in the research agenda by
the scientific community. First, head-to-
head comparison studies of adequate
methodological quality on the 5 measure-
ment properties included in this review
are necessary. Second, and more impor-
tantly, some key measurement proper-
ties of these 2 instruments (ie, content,
structural, and cross-cultural validity)
should be compared in patients with
NSLBP.

The ODI 2.1a was found to have better
test-retest reliability, mainly because an
ICC below .70 was found for the 24-item
RMDQ in one study?® of fair methodolog-
ical quality (Tab. 2). A recent systematic
review?3? retrieved 28 studies assessing
testretest reliability of all RMDQ ver-
sions, finding only 2 studies displaying an
ICC below .70.385¢ These results might
suggest that the results of the study by
Davidson and Keating3® could be consid-
ered as fortuitous or strictly related to
the long time interval used for reassess-
ment; the same aforementioned review
also found that heterogeneity in reliabil-
ity results across studies can be
explained by the different test-retest
time frames adopted.?> However, the
same review also substantiated the
results for test-retest reliability found in
this review, as the pooled ICC for the
ODI was higher than that of the RMDQ.?3

The studies included in this review
showed that the ODI has a smaller mea-
surement error than the RMDQ, also
explaining the results in favor of the ODI
for testretest reliability. These findings
are in line with those of the review of
Geere et al,2> who found smaller mean
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RMDQ and ODI Measurement Properties Comparison

SDCs for the ODI when all versions of
the 2 questionnaires were considered.
However, in that review,?3 the difference
of SDC of the 2 questionnaires was not
present when only time intervals shorter
than 14 days were analyzed. This differ-
ence could not be assessed in our review
because the 2 studies of fair methodolog-
ical quality3844 adopted time intervals of
6 and 8 weeks, respectively. Another
way to assess the measurement error of
an instrument is to compare it with its
MIC and evaluate whether the instru-
ment is able to discriminate measure-
ment error from the MIC.3¢ Neverthe-
less, a limitation of this approach is that
it might be difficult to use absolute MIC
values for an instrument, considering
that they can be context- and population-
specific>” and dependent on baseline val-
ues of the assessed questionnaires.>®
Two of the studies included in this
review+344 also estimated the MIC of the
2 instruments and showed them to be
smaller than SDCs for both question-
naires. This finding would indicate that
neither of the 2 instruments is able to
discriminate between SDC and MIC or to
detect “real” changes in the construct
measured. Hence, although the ODI has
a smaller measurement error than the
RMDAQ, it cannot be asserted that it also
has a greater ability in discriminating
SDC and MIC.

The ODI consistently displayed higher
correlations with other instruments mea-
suring the same or unrelated constructs
(eg, pain intensity, general health, men-
tal health, social functioning) (Fig. 2,
eTable). On the one hand, these results
could suggest that the construct mea-
sured by the 2 questionnaires is not pre-
cisely the same and that the construct
measured by the ODI might be broader
than that of the RMDQ); they also might
indicate that the RMDQ measures a nar-
rower construct and that it might pro-
vide a more focused assessment of phys-
ical functioning. On the other hand, it
also is possible that the stronger correla-
tions of the ODI could be partly
explained by its smaller measurement
error documented in this review. It
should be noted that we made the a pri-
ori decision to consider pain intensity as
an unrelated construct because the pur-
pose of our study was to assess RMDQ

A
Study Outcome Statistics for Each Study Correlation and 95% €I
Lower Upper
Correlation Limit Limit z-Value
Grotle et al,* 2003 RMDO =T40 -840 -591 -6.854 -
Grotle et ad,* 2003 RMDO -.600 =753 -386 4752
Monticane et al = 2012 RMDOQ =670 ~744 -580 -10.756 4=
Mousavi et al,* 2006 RMDOQ -.620 -728 -482 -7.40
-660  -714 599 -15.296 *
1.00 50 00 50 100
O valuesZ 262, df (Q)=3, P=520, I'=0.00%
B
Study Dutcome Statistics for Each Study Correlation and $5% C1
Lower Upper
Correlation Limit Limit s-Value
Grothe et al,* 2003 abl - 780 856 -649 -7.538 ——
Grole et al,* 2003 ool FT0 BEY ~.626 6.995 -
Montscone et ak* 212 ODI -.610 695 —500 -0.405
Mousav et al,* 2006 OD| -680 -7 -558 -B.168 ——
7ol 74 - 609 -10.499 -
-1.00 -50 00 50 1.00
O value=6.691, df (Q)=3, P=082, I'=55.16%
C
Study Dutcoms Statistics for Each Study Corrolation and 95% CI
Lower Upper
Correlation Limit Limit z-Value
Grotle et al,* 2003 RMDC 320 060 539 2382 —_—
Grothe et al,* 2003 RMDO AT 220 662 3497 4
Mannion et al,** 2006 RMDOQ 670 A% 826 4366 i e
Monticone et al,* 2012 RMDG 500 81 sb2 7287 ==
Mousav et al ™ 2006  RMDOQ 360 176 520 3712 e T
456 347 553 745 -
-1.00 -50 A0 S0 o0
0 valupst, 161, df (C)=4, F=.1 87, 1:=35.08%
Figure 2.

Pooled correlations with 95% confidence intervals (95% Cls) of Roland-Morris Disability
Questionnaire (RMDQ) and Oswestry Disability Index (ODI) with other instruments measur-
ing related or unrelated constructs in patients with nonspecific low back pain: (A) correlation
between RMDQ and physical functioning subscale of the 36-Item Short-Form Health Survey
(SF-36-PF) in 384 patients, (B) correlation between ODI and SF-36-PF in 384 patients, (C)
correlation between RMDQ and pain intensity measures (pain intensity was measured with
a 100-mm visual analogue scale by Grotle et al,*® Mannion et al,*2 and Mousavi et al*5 and
with a 0-10 numeric rating scale by Monticone et al*4) in 416 patients, (D) correlation
between ODI and pain intensity measures (pain intensity was measured with a 100-mm visual
analogue scale by Grotle et al,“® Mannion et al,“2 and Mousavi et al*> and with a 0-10

numeric rating scale by Monticone et al*4) in

416 patients, (E) correlation between RMDQ

and bodily pain subscale of the 36-Item Short-Form Health Survey (SF-36-BP) in 384 patients,

(F) correlation between ODI and SF-36-BP in

384 patients, (G) correlation between RMDQ

and general health subscale of the 36-Item Short-Form Health Survey (SF-36-GH) in 205
patients, (H) correlation between ODI and SF-36-GH in 205 patients, () correlation between
RMDQ and mental health subscale of the 36-Item Short-Form Health Survey (SF-36-MH) in
205 patients, and (J) correlation between ODI and SF-36-MH in 205 patients.

and ODI as measures of physical func-
tioning, defined as “the ability to carry
out daily physical activities.”8®113% This
subjective decision has strongly influ-
enced the specific conclusion that the
RMDQ has better construct validity and
the general conclusion that there are no
strong arguments to prefer 1 of the 2
instruments. This subjective decision
could be criticized, as pain intensity also
could be considered as a construct
related to RMDQ and ODI, as they are
LBP-specific instruments. These 2 instru-
ments were developed to measure dis-
ability,’%15 which, taking into account
frequently used models and defini-
tions,>2-¢0 is a domain that cannot be con-
sidered equivalent to physical function-
ing as defined for this study. Moreover,

previous analyses of the content of the 2
instruments have shown that they do not
measure only daily physical activi-
ties.201.62 Qverall, the results of this
review on construct validity should be
further explored by future studies of
good or excellent methodological quality
formulating multiple and specific a priori
hypotheses regarding expected correla-
tions with other instruments and by stud-
ies comparing the content validity of the
2 instruments as measures of physical
functioning or of a larger construct.

Responsiveness was assessed by the
majority of the studies included in this
review, but conflicting evidence was
found for both the RMDQ and ODI
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Study Dutcome Statistics for Each Study Correlation and 95% C1
Lower Upper
Correlation Limit Limit z-Value
Grothe et &, * 2003 ool 390 139 594 2970
Grothe at al,* 2003 =i} SH 283 697 395
Mannion et al? 2006 QDI TH 608 893 5770
Manticone et al,* 2012 OD| A70 M7 577 6767
Mousavi et al,* 2006  ODI 540 384 666 5950

536 410 64

7225

O value=9.339, df (Q)=4, P=053, F=57,17%

E
Study Dutcoms Statistics for Each Study Corrslation and 95% C)
Lower Upper
Correlation Limit Limit z-Value
Grotle et al ¥ 2003 RMDQ ~A80  ~433 079 -1.387 I
Grotie st 3l 2005 RMDOD -330  -.557 057 -2.350
Monticone et o, * 2012 RMDO - 580 =670 -474 -B.789
Mowsavi et al,** 2006 RMDG 580 =705 ~dd5  -6.674
-A456  -613 -264 4356 |
=1.00 -50 00 50 .00
Qvalue=12.437, df (Q)=3, P=.008, F=75.88%
F
Study Outcome  Statistics for Each Study Correlation and 95% CI
Lower Upper
Correlation Limit Limit =Value
Grothe et al,* 2003 oDl - 280 -508 -016 -2.075
Grotle et &l 2003 ODI ) 779 440 5198
Monticane et al,* 2012 OD| -S40 -636 —427 B0
Mousavi et al,® 2006 ODI -6ED =773 =358 -8.66 —
-556  -6B2 -398 5954
-1.00 -.50 00 50 100
O value=10805, df (Q)=3, A=013, P=72.23%
G
Study Outcoms Statistics for Each Study Corratation and 25% CI
Lower Upper
Corvelation Limit Limit z-Value
Crotle vt al® 2003 RMDGQ 130 - 382 140 D943 —+—
Grotle et al® 2005 RMDQ -130 -394 154 089 e
Mousavi et al,® 2006 RMDO ERF. 1) -308 078 -1.188 —0—:
125 260 D14 <1760 -
-1.00 -50 00 S0 100
T value=0.005, df (Q)=2, P=997, F=000%
H
Study Outcome Statistics for Each Study Correlation and 95% CI
Lower Upper
Correlation Limit Limit z-Value
Grotle et 8l 2003 ODI -310 =532 -9 -2311 —t—
Grotle et al * 2003 ool -500 - 681 -257 -3.768 ——
Bousavi et al,** 2006 OO -230  -40B -035  -2.306 ——
-333 -483 -165 3769 g~
-1.00 -.50 0o 50 1.00
0 valpes3.154, df (=2, P=,207, P=36.59%
|
Study Qutcome Statistics for Each Study Correlation and 95% CI
Lower Upper
Correlation Limit Limit z-Value
Grotle et al, 2003 RMDO -370 -57% -116  -2aM
Grotle et al, @ 2003 RMDO -2 -A470 062 -1.533 —‘—L
Mousavi et al,® 2006 RMDGQ ~290  -AGD -099 2941 —fe |
—295 - 417 163 4262 -
-1.00 .50 0o 50 1.00
Q value=0.677, gt (Q)=2, P=.713, I'=0.00%
Study Outcome Statistics for Each Study Correlation and 95% CI
Lower Upper
Correlation Limit Limit z-Value
Grotle et al,® 2003 ODI -570 -726 -359  —4.669
Grotle ot al, 2003 ool -370 - 588 102 -2.683
bousavi et al,* 2006 OD| -360 -520 -176 -3.712
-8 -534 283 5384
-1.00 .50 0o 50 1.00

Q value=2 725, of (Q)=2, =256, F=26.61%

Figure 2.
Continued

(Tab. 4). All of the studies lacked the
formulation of multiple a priori and spe-
cific hypotheses regarding expected cor-
relations with changes in other instru-
ments or effect sizes; this gap should be
filled by future longitudinal studies

assessing this measurement property.2®
Another methodological aspect that
should be improved in future studies is
the formulation of GPCSs used as gold
standards to assess responsiveness fol-
lowing a criterion approach.?° It was

recently shown that construct-specific
anchors have higher validity than global
anchors,®3 as those used in the studies
included in this review used generic
GPCSs. Considering that both the RMDQ
and ODI are widely used as outcome
measurement instruments,'© it is funda-
mental that they display good respon-
siveness, and studies of good or excel-
lent quality are needed to better assess
this measurement property. The rating of
conflicting evidence in this review also
was driven by the fact that correlations
between the change on the RMDQ or
ODI and the change on the SF-36-PF
were found to be lower than correlations
obtained with instruments not measur-
ing the same construct (Tab. 3). It could
casily be asserted that these unexpected
results were due to the poor responsive-
ness of the SF-36-PF, but more studies
have shown that, besides displaying
lower results than other measurement
tools, the responsiveness of the SE-36-PF
is above minimum criteria for both AUCs
and effect sizes.®4-67

The comparison of internal consistency
of the 2 instruments was inconclusive,
considering that unidimensionality of the
instruments was not assessed. Despite
the fact that these are the 2 most widely
used outcome measurement instru-
ments,'° no studies comparing the struc-
tural validity of these questionnaires
were found. In recent years, some stud-
ies assessed the dimensionality of one or
the other instrument by means of factor
analysis or Rasch analysis. Results of
these studies are contradictory regarding
the dimensionality of both question-
naires, with some studies revealing them
to be unidimensional®®-73 and others
not.4.74-76 The results of these studies
highlight that it is not clear whether both
instruments are unidimensional and that,
possibly, their internal structure might
vary across different languages and pop-
ulations. For this reason, it is crucial that
future studies on the RMDQ and ODI
compare their structural validity in the
same population and that they do so
before assessing their internal consis-
tency. It also is suggested to further eval-
uate cross-cultural validity of both ques-
tionnaires, as this evaluation will give
insight into possible differences in factor
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Table 4.

Best Evidence Synthesis of Measurement Properties of the RMDQ and ODI in Head-to-
Head Comparison Studies Conducted in Patients With Nonspecific Low Back Pain?

Measurement RMDQ Level of ODI Level of Is One Instrument
Properties Evidence (Rating) | Evidence (Rating) | Better Than the Other?
Internal consistency ? ? ?
Reliability Conflicting (+/-) Moderate (+) Yes, ODI
Measurement error Moderate (-) Moderate (+) Yes, ODI
Face validity ? ? ?
Content validity ? ? ?
Structural validity ? ? ?
Construct validity Moderate (+) Conflicting (+/-) Yes, RMDQ
Cross-cultural validity | ? ? ?
Criterion validity ? ?
Responsiveness Conflicting (+/-) Conflicting (+/-) No

¢ RMDQ=Roland-Morris Disability Questionnaire, ODI=0Oswestry Disability Index, ?=unknown due to
only studies of poor methodological quality or no studies on that measurement property,
+/-=conflicting findings, +=consistent positive findings, —=consistent negative findings.

structure or differential item functioning
across translated versions.

Studies performing a head-to-head com-
parison of the content validity of recom-
mended versions of the RMDQ and ODI
are needed to evaluate whether the con-
tent of 1 of the 2 instruments better rep-
resents the most relevant aspects of
physical functioning in patients with
NSLBP. Content validity refers to the
extent to which, in a given measurement
application, the most relevant and com-
prehensive aspects of a construct are
adequately reflected in the content of a
measurement instrument.!®77 To date,
the RMDQ and ODI have been consid-
ered and recommended for measuring
the same health construct.'-13 How-
ever, the results on construct validity of
our review clearly suggest that there are
discrepancies in their correlations with
other instruments and that, possibly,
they do not measure exactly the same
construct. Two studies comparing the
content of RMDQ and ODI showed that
some body functions or activity limita-
tions were related to the items of one
questionnaire but not the other, and vice
versa.©1:2  Considering the emerging
importance of this measurement prop-
erty in the selection of instruments and
in the assessment of their validity,”7-89 it
is essential to investigate content validity
further for these 2 questionnaires. In
general, when making a choice between

2 instruments, content validity should be
the first property to be explored to eval-
uate whether one instrument is a better
reflection of the construct measured in
the specific target population.

Here, we provide some suggestions for
future studies assessing and comparing
content, structural, and cross-cultural
validity of the RMDQ and ODI in patients
with NSLBP. Qualitative research plays a
key role in the assessment of content
validity of existing instruments.8! Focus
groups or cognitive interviewss! could
be conducted in patients with NSLBP to
assess which of the 2 instruments cover
the most important aspects of physical
functioning and whether there are addi-
tional relevant aspects that are not cov-
ered. Previous studies have assessed the
content of these instruments by linking it
to the International Classification of
Functioning (ICF) categories.®'-¢2 How-
ever, to date, no studies have attempted
to link the content of the RMDQ and ODI
to the ICF core set for LBP.82 Focusing
only on the ICF categories included in
the core set would allow us to better
understand whether the content of these
instruments reflects and covers several
aspects important to patients with LBP. A
recent study that followed this proce-
dure with the ICF core set for rheuma-
toid arthritis could be used as a valid
example for such a study.®3 The qualita-
tive assessment of content validity of

both instruments should be combined
with the quantitative assessment of their
structural validity (ie, dimensionality).””
Evidence on the unidimensionality of the
RMDQ and ODI should be provided, as
their total score is routinely used to
assess the effectiveness of health inter-
ventions in patients with NSLBP.84

Statistical techniques such as confirma-
tory factor analysis®> or item response
theory (IRT) models#®87 allow us to
assess the unidimensionality of a patient-
reported instrument. Item response the-
ory models provide some advantages
over factor analysis, 882 as they also per-
mit us to estimate item parameters along
a continuum representing different lev-
els of ability on the measured construct
and to estimate the measurement preci-
sion of an instrument along the same
continuum.86:87 Therefore, IRT should
be preferred to compare the perfor-
mance of the RMDQ and ODI in the same
group of patients with NSLBP, but
authors of future IRT studies should be
aware that, when testing both instru-
ments in the same patients, a large sam-
ple size is required. For example, if using
an IRT 2-parameter logistic model (eg,
graded response model), at least 1,000
participants are needed to have accurate
parameters’ estimation.87:89

To date, to our knowledge, there are no
studies examining whether the factor
structure of the RMDQ and ODI is con-
sistent across different countries and lan-
guages, and, for this reason, it is of high
priority to assess cross-cultural validity,
defined as “the degree to which the per-
formance of the items on a translated or
culturally adapted  patient-reported
instrument are an adequate reflection of
the performance of the items of the orig-
inal version of the instrument.”19®743 Tt
should be highlighted that cross-cultural
validity refers not only to the factor struc-
ture of a questionnaire but also to other
aspects of validity, such as face and con-
tent validity. Therefore, it would be
important that cross-cultural adaptation
processes include an assessment of face
and content validity in patients with
NSLBP, as these properties can vary for
the same instrument in different lan-
guages, cultures, and settings. Having
empirical evidence supporting the cross-
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cultural validity of the RMDQ and ODI
would allow reviewers to combine stud-
ies with more confidence in future sys-
tematic reviews. A study on cross-
cultural validity of these widely used
instruments would require a collabora-
tive effort of the scientific community to
join forces and design parallel studies in
different countries. Such an effort could
be facilitated or embedded within
already active collaborations such as the
international and multidisciplinary steer-
ing committee working on the develop-
ment of a core outcome set for clinical
trials in NSLBP.8:27

It was out of the scope of this review to
compare the RMDQ and ODI as mea-
sures of disability, but our results give a
clear indication on this matter in patients
with NSLBP. If researchers or clinicians
want to measure a functional domain
broader than solely physical functioning,
the ODI should be preferred over the
RMDQ because: (1) it displays better test-
retest reliability and measurement error
and (2) the higher cross-sectional corre-
lations with all other instruments would
indicate better construct validity. As pre-
viously reported, consistent higher cor-
relations with other instruments can be
explained by the fact that the instrument
measures a broader construct or has
smaller measurement error, which
would support the preference for the
ODI in both cases.

A previous review!? recommended use
of the ODI in patients with persistent
and severe disability and use of the
RMDQ in patients with lower levels of
disability. These recommendations were
based on a previous study“® showing dif-
ferences related to floor and ceiling
effects, with the greater proportion of
patients scoring higher on the RMDQ or
lower on the ODI. All studies included in
this review reported very similar score
levels on the RMDQ and ODI (Tab. 1),
making it not feasible to empirically
assess these previous recommendations.
However, we attempted to assess
whether a difference in some measure-
ment properties could be related to the
pain duration (ie, acute versus subacute
or chronic). Only 2 studiesi®4! in
patients with acute NSLBP were
included, and they did not show a sub-

stantial different trend in results between
the 2 questionnaires. Hence, due to the
small amount of head-to-head compari-
sons in acute NSLBP, we are not able
make suggestions regarding one instru-
ment being better (or not) than the other
in patients with a different pain duration.

Three considerations can be made on
some methodological aspects of this
review. First, we chose to focus on
RMDQ and ODI versions recommended
by their developers'> because they
showed superior measurement proper-
ties compared with shorter or modified
versions in patients with NSLBP.05:68.69,90
Consequently, the results of this review
cannot be generalized to all existing ver-
sions of these questionnaires. Second,
the results of this review are not gener-
alizable to specific LBP populations (eg,
patients with spinal stenosis), as we
focused on and included only studies
conducted in patients with NSLBP; this
decision was taken to be consistent with
the scope of the core outcome set that
has been developed for clinical trials in
patients with NSLBP.827 Third, a poten-
tial limitation of this study is that we
combined RMDQ and ODI data from dif-
ferent countries and languages without
knowing whether the items of these
questionnaires have the same perfor-
mance in different cultures. Hence, the
evaluation of validity of these question-
naires across different languages and
countries should have very high priority.
This is an important issue not only for
using these patient-reported outcomes in
clinical practice but also in systematic
reviews in which data from different cul-
tures and languages are routinely
combined.

To sum up, this systematic review iden-
tified 11 studies of fair or poor method-
ological quality, performing head-to-head
comparisons of 5 measurement proper-
ties of the 24-item RMDQ and ODI 2.1a.
The ODI showed better reliability and
measurement error, whereas the RMDQ
showed better construct validity as a
measure of physical functioning. In light
of these findings, there are no strong
reasons to prefer one instrument over
the other to measure physical function-
ing in patients with NSLBP. To further
compare the measurement properties of

these 2 instruments, studies of higher
methodological quality are needed, and
priority should be given to studies on the
content, structural, and cross-cultural
validity of these questionnaires.
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