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Abstract

Objectives: The Osteoarthritis Questionnaire (OA-Quest) is a new measure of individual burden of osteoarthritis, composing seven
brief (4—11 items; total 42 items), independent scales. This study describes the psychometric evaluation of the OA-Quest. Specifically,
temporal stability, convergent and discriminant validity, and responsiveness of the OA-Quest to joint replacement surgery were examined.

Study Design and Setting: Participants were drawn from rheumatology (n = 62), orthopedic (n = 90), and community (n = 175)
settings. Temporal stability of the OA-Quest was evaluated over a 2-week period and was assessed with intraclass correlation coefficients.
Responsiveness was assessed with standardized effect sizes and paired samples t-tests. Convergent and discriminant validity was assessed
with a multitrait multimethod confirmatory factor analysis (MTMM CFA).

Results: The OA-Quest scales had high temporal stability, with intraclass correlation coefficients between 0.75 (lost productivity) and
0.94 (physical limitations) and showed improvements of expected magnitude and direction 3 months after joint replacement surgery, sup-
porting their responsiveness. MTMM CFA supported the convergent and discriminant validity of the OA-Quest, demonstrated by adequate
model fit (x* = 483.54, df = 184, P < 0.001, comparative fit index = 0.95, Tucker-Lewis index = 0.93, root mean square error of approx-
imation = 0.07, standardized root mean square residual = 0.06) and factor loadings of the expected magnitude and direction.

Conclusion: The OA-Quest has strong evidence of temporal stability, construct validity, and is responsive to change following joint
replacement surgery. © 2019 Elsevier Inc. All rights reserved.
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1. Introduction the Osteoarthritis Questionnaire (OA-Quest) [5]. The
OA-Quest compromises seven brief scales (4—11 items;
total 42 items), including physical distress, physical limita-
tions, psychosocial distress, sleep disturbances, lost pro-
ductivity, financial hardship, and physical deconditioning.
The OA-Quest scales are independent of each other,
enabling researchers and clinicians to administer only

those that are relevant to their purposes, thus minimizing

Osteoarthritis is a costly and disabling health condition
[1]. Its effects on individual range from chronic pain to
impaired quality of life [2—4]. To capture the full breadth
of the individual burden of osteoarthritis, we developed
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responder burden.

The development of the OA-Quest was guided by an
explicit patient- and clinician-relevant conceptual frame-
work [6] to target issues of most relevance to people with
osteoarthritis. The range of concepts measured by the
OA-Quest is broader than the currently available
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What is new?

Key findings

e The present study demonstrates the psychometric
robustness of the patient-centered Osteoarthritis
Questionnaire (OA-Quest) scales by presenting the
evidence of temporal stability, responsiveness to
joint replacement surgery, and construct validity.

e OA-Quest is as psychometrically robust as other
measurement tools used in osteoarthritis; however,
it is the only questionnaire that measures domains
such as financial difficulties and loss of physical
fitness, which are of known importance to individ-
uals with osteoarthritis.

What this adds to what was known?
e Patient-reported outcome measures are becoming
increasingly important in clinical decision-making.

e OA-Quest is a novel, multidimensional, nonjoint-
specific questionnaire developed to comprehen-
sively measure the domains of osteoarthritis
burden that are of particular importance to patients
and clinicians.

What is the implication and what should change

now?

e The breadth of concepts captured by the OA-Quest
scales and their psychometric robustness make this
questionnaire an expedient addition to measures
currently used in osteoarthritis assessment and
evaluation.

osteoarthritis-specific measures, such as the Western
Ontario and McMaster Universities Osteoarthritis Index
(WOMAC) [7,8] or the Knee injury and Osteoarthritis
Outcome Score [9]. The OA-quest is currently the only
questionnaire to capture osteoarthritis-related financial
burden and loss of fitness [10]. Importantly, the OA-
Quest is nonjoint-specific, making it suitable for use in
osteoarthritis with multiple joint involvements, which is
the most prevalent form of osteoarthritis [11].
Questionnaire validation is an ongoing process of gath-
ering evidence on the meaning and utility of the question-
naire scores in different settings [12,13]. Our initial study
provided strong evidence that the OA-Quest has face, con-
tent, and factorial validity [5]. However, information on
convergent (the extent to which a scale correlates with
conceptually related measures) and discriminant validity
(the extent to which a scale is uncorrelated with measures
of unrelated concepts) is lacking. Similarly, previous work
found high estimates of internal consistency of the OA-
Quest [5]. Internal consistency provides an indication of

how cohesively a set of items measure an underlying
concept and is an important prerequisite for construct val-
idity. Temporal stability, the degree to which repeated as-
sessments of stable individuals provide stable results, is
another important aspect of reliability and is critical for
effective detection of meaningful change. Finally, to sup-
port the applications of the OA-Quest in clinical research
and practice, it is also necessary to evaluate the extent to
which it is responsive to effective interventions, such as
joint replacement surgery [14,15].

This study aimed to evaluate the convergent and
discriminant validity, temporal stability, and responsiveness
of the OA-Quest. To contextualize the interpretation of psy-
chometric properties of the OA-Quest, we also present the
corresponding information for the Short-Form Health Sur-
vey (SF-36) [16,17] and the WOMAC [7,8]—two estab-
lished measures frequently used in osteoarthritis research
and evaluation [10].

2. Methods

The study sample was designed to represent the full
range of osteoarthritis severity and included (1)
community-dwelling adults, (2) rheumatology outpatients,
and (3) patients undergoing total hip or knee replacement
surgery. Data collection took place in 2008 and used postal
self-report questionnaires.

The community-dwelling individuals were recruited
through Musculoskeletal Australia (MA), who posted ques-
tionnaires on one occasion to 500 of their members
randomly selected from their database. Eligibility criteria
were (1) age 18+ years and (2) self-reported osteoarthritis.

Rheumatology outpatients were recruited from two
community-based hospitals in Melbourne (Royal Mel-
bourne Hospital and Cabrini Hospital). Eligibility criteria
were (1) 184 years, (2) recorded diagnosis of osteoarthritis,
(3) have consulted a rheumatologist in the previous 2 years,
(4) did not have joint replacement surgery in the previous
12 months, and (5) not on a waiting list for joint replace-
ment surgery. Eligibility was established through medical
records, with all eligible individuals invited to participate.
The participants completed a questionnaire on two occa-
sions, 2 weeks apart.

The joint replacement surgery patients were recruited
from an orthopedic clinic at the Repatriation General Hos-
pital, a large community hospital in Adelaide. Eligibility
criteria were (1) 18+ years, (2) clinical diagnosis of osteo-
arthritis, and (3) scheduled to undergo total hip or knee
replacement surgery for osteoarthritis. All consecutive
eligible patients during the study period were invited to
participate. The patients completed a questionnaire imme-
diately before and 3 months postsurgery.

Data from the community-dwelling adults and the base-
line data from the rheumatology and orthopedic patients
were used to assess convergent and discriminant validity.
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Follow-up data from the rheumatology and orthopedic pa-
tients were used to assess temporal stability and responsive-
ness, respectively.

2.1. Ethical approvals

The study was approved by the Human Research Ethics
Committees of Cabrini Hospital, the Royal Melbourne Hos-
pital, the University of Melbourne, and the Repatriation
General Hospital.

2.2. Measures

2.2.1. Baseline questionnaire

The baseline questionnaire collected demographic and
arthritis-related information, including age, gender,
employment status, type of arthritis diagnosis, location of
joint pain, and severity of joint problems (I = “none,”
and 5 = “extremely severe”). In addition to the OA-
Quest, SF-36, and WOMAC, the baseline questionnaire
included the Center for Epidemiologic Studies Depression
(CES-D) Scale, Medical Outcomes Study Sleep Scale
(MOSSS), Work Productivity and Activity Impairment
Questionnaire General Health Version 2 (WPAI:GH), and

Trait factors

single-item measures developed for the present study.
These additional measures were selected based on their
conceptual concordance with the OA-Quest and were used
to assess its convergent and discriminant validity.

The OA-Quest scales (physical distress, physical limita-
tions, psychosocial distress, sleep disturbances, financial
hardship, lost productivity, and physical deconditioning)
and scoring instructions are in Supplementary materials 1.
Individuals are asked to indicate how true each statement
is of them (0 = “not at all” to 4 = “extremely”). Scale
scores are calculated by averaging responses for the corre-
sponding items, with higher scores indicating greater oste-
oarthritis burden.

The WOMAC has 24 items measuring Pain, Stiffness,
and Physical function in hip or knee osteoarthritis
(0 = “none,” 4 = “extreme’’) [8]. Higher scores indicate
worse outcomes. The WOMAC has evidence of construct
validity, reliability, and responsiveness [8,18,19].

The Medical Outcomes Study 36-Item SF-36 Version 2 is
a 36-item generic health questionnaire measuring physical
functioning, role physical, pain, general health, energy/fa-
tigue, social functioning, role emotional, and emotional
well-being [20,21]. Scores range from 0 (worst outcome)

Method factors
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Sleep
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Financial
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Lost
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Fig. 1. Hypothesized multitrait multimethod confirmatory factor analysis model for testing convergent and discriminant validity of the OA-Quest.
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to 100 (best outcome). Several studies have assessed valid-
ity and reliability of the SF-36 in individuals with osteoar-
thritis [22—24].

CES-D scale measures frequency of depressive symp-
toms in the general population (20 items; 0 = “rarely or
none of the time, less than 1 day”, 3 = “most or all of
the time, 5 to 7 days’) [25]. Higher scores indicate more
depression. Previous studies supported reliability and
construct validity of the CES-D [25].

The MOSSS [26] measures sleep disturbance (four items;
higher scores indicate worse outcome) and sleep adequacy
(two items; higher scores indicate better outcome). Items
are scored from 1 = “all of the time” to 6 = “none of
the time”” and converted into 0—100 range. Previous studies
supported internal consistency [27] and construct validity
[28] of MOSSS.

The WPAI:GH [29] was used to measure daily health-
related activity impairment (one item) and work productiv-
ity loss (three items; hours worked less productively; hours
missed from work, total hours worked). Scores are ex-
pressed as percentages, with higher scores indicating worse

Single-item measures were developed to target physical
deconditioning (two items) and financial hardship (two
items) scales of the OA-Quest, for which no established
convergent measures exist [10]. Although single-item mea-
sures provide a less reliable assessment of complex con-
cepts than multi-item measures, their use in the
assessment of construct validity of multi-item scales is
considered acceptable [30]. Three of the four single-item
measures captured difficulty in maintaining or achieving
healthy weight, exercising, and paying for everyday things
(1 = “no difficulty” to 6 = “extreme difficulty’’). The
fourth measure recorded the percentage of income spent
on osteoarthritis treatments (0 = ‘“none,” 1 = “1-5%,”
2 = “5—-10%,” 3 = “10—15%," 4 “15—20%.,”
5 = “20—25%," 6 > “25%").

2.2.2. Follow-up questionnaire

The follow-up questionnaire comprised the OA-Quest,
WOMAC, SF-36, and questions about global changes
(compared with baseline) in sleep, emotional well-being,
financial situation, and ability to maintain healthy weight,

outcomes. Previous studies supported reliability and do paid work, perform everyday tasks, and exercise
construct validity of the WPAIL:GH [29]. (1 = “a great deal worse,” 5 = ‘“‘a great deal better”).
Table 1. Demographic characteristics of study participants
Group
Community Orthopedics Rheumatology
(n = 175) (n = 90) (n = 62) Total (N = 327)
Characteristic n % n % n % n %
Age, median (interquartile range) 73 (64—79) 68 (61-76) 65 (59—73) 70 (62—78)
Sex
Male Sl 17.7 41 45.6 19 30.6 91 27.8
Female 144 82.3 49 4.4 43 69.4 236 72.2
Education level
Primary 18 10.3 10 11.1 9 14.5 37 11.3
Secondary 70 40.0 55 61.1 23 37.1 148 45.3
Tertiary 87 49.7 24 26.7 29 46.8 140 42.8
Missing 0 0.0 1 1.1 1 1.6 2 0.6
Income group
<$20,000 52 29.7 43 47.8 26 41.9 121 37.0
$20,000—$40,000 65 37.1 25 27.8 11 17.7 101 30.9
$41,000—$60,000 25 14.3 7 7.8 6 9.7 38 11.6
$61,000—$80,000 8 4.6 4 4.4 4 6.5 16 4.9
$81,000—%$100,000 2.9 3 3.8 7 11.3 15 4.6
>$100,000 4.0 4 4.4 6 9.7 17 5.2
Missing 13 7.4 4 4.4 2 3.2 19 5.8
Severity of joint problems
None 0 0.0 0 0.0 0 0.0 0 0.0
Mild 20 11.4 1 1.1 11 17.7 32 9.8
Moderate 97 55.4 16 17.8 26 41.9 189 42.5
Severe 53 30.3 57 63.3 21 33.9 131 40.1
Extremely severe 8 1.7 15 16.7 S 4.8 21 6.4
Missing 2 1.1 1 1.1 1 1.6 4 1.2
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This information was used to describe participants’ global
perceptions of change in osteoarthritis burden and facili-
tate interpretation of responsiveness of the OA-Quest
scales.

The follow-up questionnaires were posted to rheuma-
tology patients 1 week after the return of their baseline
questionnaire and orthopedic patients 2.5 months after
their scheduled surgery date. A reminder was posted if
the follow-up questionnaire was not returned within
2 weeks.

Table 2. Descriptive statistics for the measures used in the study

15

2.3. Statistical analyses

Descriptive statistics and Cronbach’s a were calculated for
all scales collected at baseline. Cronbach’s « > 0.70 and
>0.90 was regarded as acceptable for group and individual
assessment, respectively [31]. The presence of floor and ceil-
ing effects (> 15% of respondents recording the lowest or
highest possible score, respectively [15]) was also examined.
Temporal stability was assessed with intraclass correlation
coefficients (ICC), with values >70 considered acceptable

Number of Score % Lowest score/
Measure items range % Missing M (SD) % highest score Skewness Cronbach’s «
OA-Quest 42
Physical distress 7 0-4 1.8 1.8 (1.0) 3.7/1.2 0.16 0.92
Physical limitations 11 0-4 0.3 1.3 (0.9) 4.6/0.0 0.64 0.94
Psychosocial distress 7 0—-4 2.1 0.9 (1.0) 19.7/0.3 1.28 0.92
Sleep disturbances 5 0—-4 0.6 1.5(1.2) 12.3/3.4 0.46 0.96
Financial hardship 4 0-4 2.1 0.6 (1.0) 57.2/1.3 1.77 0.94
Physical deconditioning 4 —4 1.5 1.6 (1.1) 10.6/2.5 0.39 0.87
Lost productivity 4 —4 33.3 0.9 (1.2) 41.3/3.7 1.28 0.92
WOMAC 24
Pain 5 0-4 2.8 1.7 (0.9) 1.9/0.0 -0.04 0.85
Stiffness 2 04 1.2 2.0 (0.9) 3.1/4.0 0.03 0.81
Physical function 17 0-4 1.2 1.8 (0.9) 1.2/0.0 -0.11 0.96
SF-36 36
Pain 2 0-100 0.3 43.2 (22.4) 4.3/0.6 0.20 0.83
Energy/fatigue 4 0-100 1.2 51.1 (24.6) 2.2/1.2 -0.02 0.81
Physical functioning 10 0-100 0.6 36.4 (23.5) 2.5/0.3 0.54 0.88
Emotional well-being 5 0-100 1.2 63.5 (24.2) 1.2/3.4 -0.61 0.83
Role physical 4 0-100 2.4 56.7 (29.4) 5.0/11.9 -0.25 0.94
General health 5 0-100 2.4 53.9 (21.5) 0.9/0.6 -0.28 0.78
Social functioning 2 0-100 0.3 64.6 (27.8) 2.1/21.8 -0.35 0.86
Role emotional 3 0—-100 4.3 73.5 (27.5) 2.6/32.9 -0.87 0.90
CES depression 20 0-60 3.7 15.5(10.5) 2.5/0.0 0.90 0.89
MOSSS 12
Sleep adequacy 2 0-100 2.1 48.2 (22.6) 3.4/1.9 —0.03 0.43
Sleep disturbance 4 0—-100 3.7 43.9 (24.8) 3.4/1.2 0.15 0.84
WPAI:GH 6
Activity impairment 1 0—-100 2.4 46.7 (26.9) 5.0/1.9 0.06 N/A
Work productivity loss 3 0-100 2.8 4.9 (16.3) 84.4/0.3 3.79 N/A®
Single-item measures
Difficulty with paying for 1 1-6 4.6 2.15(1.5) 50.3/4.5 1.16 N/A
everyday things
% of income spent on treatment 1 0-6 12.8 1.5(1.1) 9.1/0.4 1.61 N/A
Difficulty with weight 1 1-6 3.1 3.1(1.71) 24.9/12.3 0.34 N/A
Difficulty with exercise 1 1-6 4.9 3.7 (1.5) 8.0/14.1 -0.13 N/A
SD, standard deviation; CES, Center for Epidemiologic Studies; MOSSS, Medical Outcomes Study Sleep Scale; OA-Quest,

Osteoarthritis Questionnaire; SF-36, Short-Form Health Survey; WOMAC, Western Ontario and McMaster Universities Osteoarthritis Index;
WPAI:GH, Work Productivity and Activity Impairment Questionnaire General Health Version 2.
On the SF-36 and MOSS seep adequacy measures, lower scores correspond to worse outcomes. On all other measures, higher scores correspond

to worse outcomes.

@ Cronbach’s « is not appropriate because of a nonsummative scoring of the scale.
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Table 3. Temporal stability and responsiveness to change of the measures used in the study

Temporal stability (n = 52)

Responsiveness to joint replacement surgery

Total sample (n = 78)

Time 1 Time 2 Time 1 Time 2
Measure M (SD) M (SD) Icc M (SD) M (SD) ES
OA-Quest
Physical distress 1.6 (1.1) 1.7 (1.1) 0.92 2.3 (1.0) 1.1 (1.0) 1.21
Physical limitations 0.9 (0.9) 1.0 (1.0) 0.94 1.9 (0.8) 1.0 (0.8) 1.05
Psychosocial distress 0.8 (0.9) 0.8 (0.9) 0.85 1.3 (1.1) 0.7 (0.9) 0.58
Sleep disturbances 1.5(1.1) 1.5 (1.1) 0.86 2.1(1.2) 1.0 (1.0) 0.89
Financial hardship 0.5(1.0) 0.6 (1.0) 0.87 0.9 (1.1) 0.6 (0.8) 0.28
Physical deconditioning 1.4 (1.2) 1.3 (1.1) 0.88 2.2 (1.0) 1.3 (1.1) 0.93
Lost productivity 0.6 (1.0) 0.7 (1.0) 0.75 1.4 (1.3) 1.0(1.2) 0.29
WOMAC
Pain 1.6 (0.9) 1.6 (0.8) 0.82 2.4 (0.7) 1.2 (0.9) 1.76
Stiffness 1.9 (0.9) 1.9 (0.9) 0.75 2.4 (0.8) 1.6 (0.9) 0.98
Physical function 1.5(1.0) 1.4 (0.9) 0.86 2.4 (0.7) 1.4 (0.9) 1.49
SF-36
Pain 48.6 (23.2) 50.9 (25.5) 0.77 29.5 (18.0) 57.0 (23.4) 1.53
Energy/fatigue 55.2 (22.9) 49.7 (25.3) 0.78 44.7 (24.6) 58.0 (25.1) 0.54
Physical functioning 49.8 (25.2) 46.7 (23.8) 0.82 24.2 (18.7) 41.6 (23.5) 0.93
Emotional well-being 64.5 (22.7) 60.6 (27.2) 0.65 61.4 (25.0) 65.5 (22.7) 0.16
Role physical 68.4 (29.6) 66.9 (28.6) 0.82 39.3 (27.7) 60.6 (28.1) 0.77
General health 54.4 (21.2) 51.2 (22.9) 0.84 58.4 (21.9) 64.0 (21.4) 0.25
Social functioning 72.6 (28.8) 66.1 (29.4) 0.77 49.2 (28.9) 68.5 (25.8) 0.67
Role emotional 80.7 (24.8) 76.0 (27.6) 0.68 63.6 (28.9) 74.1 (26.9) 0.36

ES, effect size; ICC, intraclass correlation coefficient; SD, standard deviation; OA-Quest, Osteoarthritis Questionnaire; WOMAC, Western
Ontario and McMaster Universities Osteoarthritis Index; SF-36, Short-Form Health Survey.
Effect sizes that correspond to significant changes (P < 0.05) in scale scores following joint replacement surgery are bolded.

[14]. A two-way mixed effects absolute agreement model was
used [32], with single-measure ICCs reported.

The convergent and discriminant validity of the OA-
Quest was examined with a general multitrait multimethod
confirmatory factor analysis (MTMM CFA) model [33].
The MTMM approach [34] is based on the use of multiple
measurement methods to assess multiple characteristics
(traits) and postulates that variance in each scale can be par-
titioned into three main sources: (1) correlation with the un-
derlying concept (trait effect); (2) grouping of scales in the
same measure (method effect); and (3) unique variance.
The MTMM CFA model specifies N trait factors (concep-
tual variables of interest) and K method factors (common
measurement instrument), with each scale constrained to
load on one method factor and one trait factor. High load-
ings (>0.7) of scales on their respective trait factors are in-
terpreted as supporting their convergent validity, whereas
moderate-to-low (<0.7) loadings on a method factor are
interpreted as supporting discriminant validity.

The MTMM CFA incorporated 23 variables, including
seven OA-Quest scales; three WOMAC scales, four SF-
36 scales convergent to the OA-Quest (pain, physical func-
tioning, emotional well-being, and role physical), CES-D,

MOSSS sleep adequacy and sleep disturbance scales,
WPAIL:GH activity impairment and work productivity loss
scales, and the four single-item questions. Justification for
the selection of convergent measures is in Supplementary
Material 2. The model specified seven trait factors that cor-
responded to the underlying constructs represented by the
OA-Quest scales and four method factors that corresponded
to the main measures (OA-Quest, SF-36, WOMAC, and
single-item measures; Fig. 1). To avoid convergence issues
due to modeling factors with small number of indicators
(<3), method variance in the MOSSS and WPAIL:GH
scales was captured through correlated residuals [33].
CES-D scale had no common measures and was specified
to load only onto a trait factor. Intercorrelations between
trait factors and intercorrelations between method factors
were allowed, but correlations between trait and method
factors were set to zero [33]. Variances of all factors were
constrained to one for identification purposes. Good model
fit was commensurate with nonsignificant x2 (P > 0.05),
normed x2 1—3 [35], Tucker-Lewis index (TLI) and
comparative fit index (CFI) > 0.95, and root mean square
error of approximation (RMSEA) and standardized root
mean square residual (SRMR) <0.08 [36,37].
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Responsiveness to joint replacement surgery

Hip replacement (n = 30)

Knee replacement (n = 48)

Time 1 Time 2 Time 1 Time 2
M (SD) M (SD) ES M (SD) M (SD) ES
2.3(0.9) 0.8 (0.8) 1.65 2.3 (1.0) 1.4 (1.1) 0.95
1.9 (0.9) 0.8 (0.7) 1.21 1.9 (0.8) 1.1 (1.0) 0.92
1.2 (1.1) 0.5 (0.7) 0.62 1.4(1.1) 0.9 (1.1) 0.55
2.2 (1.0) 0.8 (0.8) 1.38 2.0(1.2) 1.2 (1.1) 0.63
0.8 (0.9) 0.5 (0.7) 0.25 1.1(1.2) 0.7 (0.9) 0.30
2.1 (0.9) 1.1 (1.0) 1.07 2.3(1.1) 1.4 (1.1) 0.86
1.3(1.4) 0.7 (0.9) 0.57 1.5 (1.4) 1.2 (1.3) 0.10
2.4 (0.5) 0.9 (0.8) 2.90 2.4 (0.7) 1.5 (1.0) 1.28
2.3 (0.8) 1.3 (0.8) 1.36 2.4 (0.8) 1.8 (1.0) 0.75
2.6 (0.5) 1.2 (0.8) 2.60 2.3(0.7) 1.6 (1.0) 1.04
24.3 (15.4) 64.7 (21.1) 2.62 32.9 (18.8) 51.7 (23.8) 1.03
45.4 (23.1) 63.2 (25.4) 0.82 44.7 (25.5) 53.4 (25.4) 0.38
19.8 (16.2) 43.1 (26.0) 1.41 26.9 (19.7) 39.9 (22.3) 0.70
61.4 (25.8) 67.8 (21.7) 0.24 61.9 (24.6) 62.8 (24.2) 0.11
42.1 (27.3) 67.4 (28.8) 0.91 37.8 (27.7) 56.0 (27.5) 0.69
62.0 (20.9) 65.5 (23.1) 0.20 56.3 (22.4) 61.6 (20.7) 0.29
48.3 (27.0) 73.3 (24.9) 0.93 49.7 (30.3) 64.3 (26.9) 0.52
63.1 (28.3) 81.2 (24.3) 0.67 63.7 (30.6) 68.8 (28.8) 0.21
The responsiveness of the OA-Quest to joint replace- 3. Results

ment surgery was assessed by comparing scores at baseline
and 3-month postsurgery. Statistical significance and
magnitude of change were assessed with paired #-tests
and standardized effect sizes (ES), respectively [14,38].
Positive values of ES represent improvement, ES < |0.2]
interpreted as no change, |0.20|—|0.49] small change,
|0.50|—]0.79| moderate change, and >|0.80| large change
[14]. Given prior research [39,40], we expected large im-
provements on scales measuring physical aspects of osteo-
arthritis burden (physical distress, physical limitations,
sleep disturbances, and physical deconditioning) and small
to moderate improvements on scales measuring psychoso-
cial aspects (psychosocial distress, financial hardship,
and lost productivity).

Mplus version 7 [41] was used to conduct MTMM CFA.
SPSS version 25.00 [42] was used for the remaining
analyses.

2.4. Missing data

Data were assumed to be missing at random and were
handled with full information maximum likelihood estima-
tion in MTMM CFA and with pairwise deletion in the re-
maining analyses.

3.1. Participants

From the 998 individuals invited to participate (500 MA
members, 298 rheumatology outpatients, and 200 orthope-
dic patients), 327 (33%) responded. The majority (n = 175,
54%) were community-dwelling adults (MA members); 62
(19%) and 90 (28%) were rtheumatology outpatients and or-
thopedic patients, respectively. Follow-up rates were 84%
(52/62) for rheumatology outpatients and 87% (78/90) for
orthopedic patients.

Participants were aged between 34 and 91 years (median
70 years), and most were female (72%). Only 56 people
(17%) were employed. The majority (86%) reported pain
in more than one joint, with hands (66%), knees (65%), feet
(52%), and hips (48%) affected most frequently (Table 1).

3.2. Descriptive statistics for the scales used in the
study

The proportion of missing data on the OA-Quest scales
was very low (<3%; Table 2), with the exception of the
lost productivity scale (33% missing responses). Three
OA-Quest scales exhibited floor effects: Psychosocial
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distress (19.7%), financial hardship (57.2%), and lost pro-
ductivity (41.3%). Internal consistency was >0.87 for the
OA-Quest and >0.81 for the WOMAC and SF-36 scales.

3.3. Temporal stability

For the 52 followed-up rheumatology outpatients, the
median retest interval was 21 days (interquartile range
18—27 days). Most patients reported no change from base-
line in the severity of joint problems (n = 32, 62.7%),
emotional well-being (63.5%), sleep (63.5%), financial sit-
uation (88.5%), ability to perform everyday tasks (69.2%),
maintain weight (78.8%), exercise (71.2%), or do paid
work (69.2%). Temporal stability was >0.75 for the

OA-Quest and WOMAC and >0.65 for the SF-36 scales
(Table 3).

3.4. Convergent and discriminant validity

The MTMM CFA model had adequate fit with the data
(x* = 483.54, df = 184, P < 0.001, normed %> = 2.63,
CFI = 095, TLI = 093, RMSEA = 0.07, and
SRMR = 0.06; Table 4 and Supplementary Material 3).
The results supported both the convergent and discriminant
validity of the OA-Quest, with moderately high to high
loadings on their trait factors (A rage 0.66—0.90) and low
to moderate loadings on the OA-Quest method factor (A
range 0.27—0.51).

Table 4. Results of multitrait multimethod confirmatory factor analysis testing convergent and discriminant validity of the OA-Quest

Method factor loadings

Trait factors Trait factor loadings  OA-Quest WOMAC  SF-36  Single item measures  Residual variance
Physical distress
OA-Quest physical distress 0.87 0.40 0.09
WOMAC pain 0.75 0.56 0.13
WOMAC stiffness 0.58 0.46 0.45
SF-36 pain —0.82 0.33 0.22
Physical limitations
OA-Quest physical limitations 0.84 0.46 0.09
WOMAC physical function 0.76 0.59 0.07
SF-36 physical functioning —0.73 0.30 0.38
WPAI:GH activity impairment 0.83 0.31
Psychosocial distress
OA-Quest psychosocial distress 0.77 0.51 0.15
SF-36 emotional well-being -0.82 -0.27 0.25
CES depression 0.90 0.19
Sleep disturbances
OA-Quest sleep disturbances 0.90 0.27 0.11
MOSSS sleep adequacy 0.70 0.82
MOSSS sleep disturbance -0.42 0.50
Financial hardship
OA-Quest financial hardship 0.87 0.42 0.08
Difficulty with paying for everyday things 0.77 0.31 0.32
% of income spent on treatment 0.40 0.84
Physical deconditioning
OA-Quest physical deconditioning 0.86 0.40 0.11
Difficulty with weight 0.63 0.09° 0.59
Difficulty with exercising 0.75 0.27 0.37
Lost productivity
OA-Quest lost productivity 0.66 0.36 0.44
SF-36 role physical —0.80 0.16 0.33
WPAI:GH work productivity loss 0.14 0.98

CES, Center for Epidemiologic Studies; MOSSS, Medical Outcomes Study Sleep Scale; QA-Quest, Osteoarthritis Questionnaire; SF-36, Short-
Form Health Survey; WOMAC, Western Ontario and McMaster Universities Osteoarthritis Index; WPAI:GH, Work Productivity and Activity Impair-

ment Questionnaire General Health Version 2.

Blank cells correspond to factor loadings constrained to O; fully standardized factor loadings are shown.

@ Statistically nonsignificant loading (P > 0.05).
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3.5. Responsiveness to change

Of the 78 followed-up orthopedic patients, 30 (38.5%)
and 48 (61.5%) underwent total hip and knee replacement,
respectively. The majority of procedures were unilateral,
with only 1/30 (3.3%) bilateral hip and 6/48 (12.5%) bilat-
eral knee replacements. At 3-month postsurgery (median
3.5 months, interquartile range 2.9—4.3), most participants
reported improvements in joint pain (92.3%), sleep
(65.3%), emotional well-being (73.1%), and ability to exer-
cise (70.5%) and perform daily tasks (75.6%). However,
only 21.8%, 50.0%, and 26.9% reported improvements in
financial situation, ability to maintain healthy weight, and
do paid work, respectively.

As predicted (and consistent with self-perceptions of
global changes), large improvements (ES 0.89—1.21)
occurred on the OA-Quest physical distress, physical limi-
tations, sleep disturbances, and physical deconditioning
scales and small-to-moderate improvements on the psycho-
social distress (ES = 0.58), lost productivity (ES = 0.29),
and financial hardship (ES = 0.28) (Table 3) scales (all
P < 0.05). The OA-Quest physical distress and physical
limitations scales showed changes of a slightly lower
magnitude (albeit within the large range) that the corre-
sponding disease-specific (WOMAC pain and physical
function) and generic (SF-36 pain and physical func-
tioning) scales (Table 3). However, the OA-Quest psycho-
social  distress scale showed moderate change
(ES = 0.58), whereas the conceptually related scale of
the SF-36 (emotional well-being) showed no change
(ES = 0.16) at 3 months follow-up. In contrast, OA-
Quest lost productivity scale showed a small change
(ES = 0.29), whereas a related scale of the SF-36 (role
physical) showed moderate change (ES = 0.77). Separate
analyses for hip (n = 30) and knee (n = 48) replacements
generally showed greater improvements following hip sur-
gery (Table 3).

4. Discussion

This study provides strong support for the psychometric
robustness of the OA-Quest. Our previous work supported
unidimensionality and factorial validity [5] of the OA-
Quest, both of which are important components of
construct validity [43]. The present study provides further
support for the construct validity of the OA-Quest by
demonstrating convergent and discriminant validity. Inter-
nal consistency estimates of the OA-Quest exceeded or ap-
proached the 0.90 threshold recommended for individual
assessment [31]. Combined with evidence of temporal sta-
bility and responsiveness to joint replacement surgery, these
results support the use of the OA-Quest in quantifying and
monitoring osteoarthritis burden in clinical practice and
research, although responsiveness of the OA-Quest to
nonsurgical interventions has yet been explored. The

comparison data for the WOMAC and SF-36 provide in-
sights into the functioning of the OA-Quest relative to
frequently applied osteoarthritis assessments. High internal
consistency and temporal stability estimates demonstrate
that the OA-Quest is at least as reliable as these measures
while different patterns of improvement observed for the
OA-Quest and corresponding SF-36 and WOMAC scales
support conceptual distinctiveness of domains captured by
the OA-Quest.

Our study also identified some weaknesses within the
OA-Quest. Namely, floor effects were recorded for the psy-
chosocial distress, financial hardship, and lost productivity,
indicating that these scales are targeting higher levels of
osteoarthritis burden than was represented in our sample.
This is not surprising given that community-dwelling adults
comprised the majority of respondents. Although floor ef-
fects can affect sensitivity of a measure, floor effects did
not compromise the ability of the OA-Quest to detect im-
provements among individuals with high levels of osteoar-
thritis burden, as demonstrated by the results of
responsiveness tests. An additional limitation was missing
data for the lost productivity scale. Given that most respon-
dents were retired, this is unsurprising, as this outcome was
not applicable to the majority of participants. Future studies
among employed individuals are needed to further assess
the psychometric performance of this scale.

Despite these limitations, our study supports the psycho-
metric robustness of the OA-Quest. Importantly, the OA-
Quest was developed to specifically measure concepts of
importance to individuals with this condition. The breadth
of concepts captured by the OA-Quest makes it especially
suited to situations when it is necessary to determine the
full range of osteoarthritis burden [44].

The OA-Quest has high reliability, good evidence of
construct validity, and is responsive to change in joint
replacement surgery. Overall, the psychometric perfor-
mance of the OA-Quest compares favorably to that of
well-known questionnaires used in osteoarthritis assess-
ment (the WOMAC and SF-36). Because the OA-Quest
measures a different set of concepts to those measured by
the currently available questionnaires, it will be a useful
adjunct to existing measures of osteoarthritis burden.
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