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Abstract

Objectives: The recent Flare-OA questionnaire measuring flare in knee and hip osteoarthritis (OA) (19 items in 5 domains, numerical
rating scale) showed good psychometric properties along with classical test theory. This study aimed to determine its scaling properties by
Rasch analysis and to present evidence for a refined scalable version.

Study Design and Setting: The participants were 398 subjects (mean age 64 years [standard deviation = 8.1], 70.4% women) recruited
from Australia, France, and the United States, with clinically and radiologically symptomatic knee or hip OA, who completed an online
survey. The sample was split into derivation and validation subsamples, stratified by country and joint. Rasch analysis examined differential
item functioning (DIF) for sex, age, country, and joint. A confirmatory factor analysis and an analysis of convergent validity were
performed to document the psychometric properties of the short version.

Results: To fit the Rasch model, we reordered thresholds of answering modalities when necessary. Two items were removed. A local
dependency between 2 items was solved by combining items modalities into a super-item. A uniform DIF (expected and nonremoved) was
identified for one item that was split by joint, and a nonuniform DIF for one item for age and country (removed). The person-item threshold
distribution showed a well-focused scale; the confirmatory factor analysis and the analysis of convergent validity showed good fit indicators
for the short version.

Conclusion: The Rasch analysis was helpful in guiding the decision to refine the measurement instrument. After analysis, the 16-item
Flare-OA self-report questionnaire is available for use in clinical research. © 2024 The Authors. Published by Elsevier Inc. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction Disease study, OA is responsible for 2.2% of total global
years lived with disability and OA knee and hip contrib-
uted 60.9% and 5.5% of OA years lived with disability,
respectively [1,2]. OA is typically characterized as a pro-
gressive disease marked by a slow, steady decline of
function. There is increasing recognition that ‘‘acute-
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Osteoarthritis (OA) is the most common form of
arthritis, involving chronic impairment, and structural
alterations of joints. According to the Global Burden of
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What is new?

Key findings

e The study is dedicated to the development of an in-
strument targeting the flare phenomenon from the
patient’s perspective.

What this adds to what is known?

e The application of Rasch analysis in both subsam-
ples (derivation and validation) led to a refined
scalable version of a questionnaire to measure flare
in knee or hip osteoarthritis.

What is the implication and what should change

now?

e The strength of the 16-item Flare-OA question-
naire lies in its development, validity testing, and
scalability assessment conducted in a dual-
language approach with a multicultural sample.

of this phenomenon, such as flare, may aid in guiding treat-
ment. In fact, a feasible diagnosis of flare is an important
clinical issue. For this, similar to flare in other diseases such
as chronic obstructive pulmonary disease [9,10], Gout [11]
or asthma [12,13], an accurate definition for flare in OA was
necessary [3,8,14]. The Outcome Measures in Rheumathol-
ogy (OMERACT) group proposed that flare is defined as a
transient state of the condition, with a duration of a few
days, characterized by onset or worsening of pain, swelling,
stiffness, and with associated impact on sleep, activity,
functioning, and mood, that can resolve spontaneously or
require adjusting therapy, even if only temporarily [15]. It
was operationalized by considering 5 domains [3,8,14]
which were endorsed by an international consensus of pa-
tients, scientists, and clinicians [16]: Pain, Swelling, Stiff-
ness, Psychological aspects, and Impact of symptoms
during flare. One of the landmarks of this group work
was to consider that flare occurs mostly outside the scope
of clinical presentation. Therefore, measurement from the
patient perspective is crucial to account for the experience
and consequences of a flare, to search for predictors of
occurrence, and to assess the effectiveness of flare
treatments.

A measurement instrument has been developed using a
dual-language approach (French and English) following a
mixed-method study in an international setting involving
OA patients, clinicians, and scientists. Steps to its develop-
ment and validation were taken under the umbrella of the
OMERACT organization [17] that follows the COnsensus-
based Standards for the selection of health Measurement
INstruments (COSMIN) taxonomy for measurement prop-
erties [18]. In the COSMIN initiative, the quality of

properties instruments relevant for evaluating patient-
reported outcome measures are evaluated in terms of reli-
ability, validity, and responsiveness. The newly developed
Flare-OA self-report questionnaire measuring flare in knee
and hip OA in the patient perspective (19 items on a
numerical rating scale in 5 domains) showed good psycho-
metric properties assessed along the classical test theory
[19]. The COSMIN quality checklist also pointed on the
interest of the item response theory approach as a comple-
mentary method for assessing scale validity [18,20]. The
aim of the present study was to determine the Flare-OA
scaling properties by Rasch analysis and to present
evidence for a refined scalable version for optimal use in
clinical research practice.

2. Materials and methods

The study included patients recruited from the Royal
North Shore Hospital, Sydney, Australia, the knee and hip
osteoarthritis long-term assessment cohort followed in 6
rheumatology centers and 4 other rheumatology centers in
France, and the OA Action Alliance in the United States, a
network of self-reported OA patients. Inclusion criteria
were at least 45 years of age, with symptomatic clinical
and radiological knee or hip OA, confirmed by a physician
(except for the United States where there was no such
confirmation of diagnosis) and who had completed an on-
line questionnaire in English or French. Exclusion criterion
was having both hip and knee OA. The participants were
398 subjects with mean age 64 years (standard devia-
tion = 8.1), 70.4% women, and 86.7% had knee OA, and
60 patients answered all questionnaire items and self-
reported flare 14 days later (53 and 7 with knee and hip
OA, respectively).

2.1. Instrument

The Flare-OA questionnaire is a self-reported assess-
ment of flare occurrence over the past 4 weeks. The patients
use an 1l-point numerical rating scale with a response
indicating to what extent he/she agrees with each statement
(0 = Not at all to 10 = Absolutely). The Flare-OA ques-
tionnaire consists of 19 statements assessing 5 domains as
delineated in flare definition, that is, Pain, Swelling, Stiff-
ness, Psychological aspects, and Impact of symptoms.

2.2. Data analysis

To validate the scaling properties of the instrument,
Rasch model analysis was conducted using RUMM?2030
software (RUMM Laboratory Pty, Ltd, Duncraig, WA).
The sample was split randomly in a derivation and a vali-
dation sample stratified by country and by type of affected
joint, with a 2:1 split ratio. The Rasch analysis was an
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iterative and dynamic process conducted in steps that could
be didactically described in 8 steps [21].

In step 1, all items for each of 4 domains were fitted to a
Rasch model tested in the derivation sample. The dimen-
sion Swelling with only one item was not eligible for Rasch
modeling. Appropriate Rasch model was chosen using a
likelihood ratio test. A summary test-of-fit statistic was
derived.

In step 2, items with disordered thresholds, that is, with
some person higher ability (trait) reflected in lower—
instead of higher—categories of measurement response
option, were identified from the threshold map and were
reordered by collapsing adjacent categories using item cate-
gory probability curve.

In step 3, the model was retested for goodness-of-fit. Fit
was determined when an item-trait interaction chi-square
P value was nonsignificant with a Bonferroni adjusted
correction for number of items used and by item-fit and
person-fit residuals. Reliability was evaluated with Person
Separation Index (PSI), where a value of 0.70 or more is
required for acceptable reliability and a value of 0.61 for
minimal reliability (separation between 2 groups [22]). In-
dividual item-fit residual should be within the *2.5 range,
with a nonsignificant associated chi-square P value. When
needed, items with a misfit were deleted.

In step 4, the Rasch model for each dimension was rean-
alyzed to re-evaluate and validate goodness-of fit.

In step 5, each item was also examined for differential
item functioning (DIF) considering sex, age (<60,
60—70, >70), country (Australia, the United States,
France), and joint (knee, hip), graphically and statistically
(analysis of variance). A significant uniform DIF for an
item was solved by splitting an item by different levels of
groups where DIF occurred. Items with a significant
nonuniform DIF were deleted.

In step 6, unidimensionality assumption was checked
with the test proposed by Smith [23]. Through principal
components analysis of residuals, person-locations were
then compared for each person using an independent
t-test based on 2 subsets of items with the highest posi-
tive and the highest negative loadings on the first prin-
cipal component. If less than 5% of t-test comparisons
were significant, this was considered evidence for
unidimensionality.

In step 7, local dependency between items was detected
when a residual correlation was 0.2 point above the average
of all items residual correlations (24). Local dependency
was solved by combining items modalities into a super-
item, a solution which involved a sum of the dependent
items also called ‘‘subtest”™ [24].

In step 8, person-item threshold distribution which dis-
plays the distribution of the person locations (above x-axis)
and distribution of item threshold locations (below x-axis)
on the same scale along the trait was examined to access
scale targeting. After building each model in the derivation
sample, we applied it to the validation sample to confirm

the instrument properties, checking each of 8 steps
described above. In case of persistent reversed threshold
in validation sample, rescoring of items appropriate to
validation sample was realized and Rasch analysis for asso-
ciated dimension recomputed on both samples.

Following recommendations of COSMIN initiative [18]
and to reproduce what was performed on the full version
[19], the psychometric properties of the resulting reduced
questionnaire were documented as follows: (1) the struc-
tural validity, that is, the degree to which the scores of an
instrument are an adequate reflection of the dimensionality
of the construct to be measured, was assessed with a confir-
matory factor analysis (CFA) with maximum likelihood
method estimation, a method to assess the adequation of
the items with the prespecified 5-dimension model, using
goodness-of-fit indices: the comparative fit index (>0.95),
the Tucker Lewis index (>0.95) [25], the standardized root
mean square residual (<0.08), and the root mean square
error of approximation (<0.06) and (2) the construct valid-
ity, that is, the degree to which the scores of an instrument
are consistent with hypotheses (namely the relationships to
scores of other instruments) based on the assumption that
the instrument validly measures the construct to be
measured, was assessed by the correlation with the knee
injury and osteoarthritis outcome score (KOOS), hip injury
and osteoarthritis outcome score (HOOS), and
Mini—Osteoarthritis Knee and Hip Quality of Life (Mini-
OAKHQOL). The intrascore test-retest reliability at 14 days
was assessed by intraclass correlation coefficient and the
minimal detectable change was estimated with the Standard
Error Measurement (SEM) calculation. The CFA and the
correlation analyses were conducted with the Statistical
Analysis Software (SAS), version 9.4.

3. Results

Rasch analysis was conducted with 167 to 203 subjects
in the derivation sample (of 266) and with 90 to 105 sub-
jects in the validation sample (of 132), due to extreme
scores or missing data per item.

3.1. Choice of the Rasch model

The likelihood ratio tests conducted with a derivation
subsample on 4 domains were significant (P < .001),
which rejected the rating scale model and indicated the
appropriateness of the partial credit Rasch model for the
current analysis.

The initial Rasch analysis indicated satisfactory reli-
ability PSI for all domains (>0.70). But the overall initial
model fit was poor for 3 domains (P < .01), and 16 items
displayed disordered thresholds. The stiffness dimension
was the only one that showed no need for recoding
(P = .45). A recoding procedure was applied to all items
of the other domains.
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3.2. Item rescoring

The items showed disordered thresholds with different
patterns. Optimal ordering of thresholds was achieved
through nonuniform rescoring of all 11-point scale
responses through collapsing response categories to a
shorter-point scale. Figure 1 provides an example of a
typical item category probability curve, displaying a disor-
dered threshold (left) and threshold ordered (right) after
final rescoring, respectively.

Item 11 (I felt more restricted or impaired in my move-
ments) in dimension Consequence of symptoms presented
misfit (fit residual = —2.583; P = .0055), and item 15
(I felt frustrated because I was limited in my daily activities)
in dimension Psychological aspects (fit residual = —2.473;
P = .0041) led to discarding these items.

3.3. Unidimensionality

We observed that less than 5% of the r-tests were signifi-
cant, confirming the unidimensionality of scale in 4 domains.

3.4. Local dependency

The residual correlation matrix indicated local depen-
dency between item 1 (My pain felt more severe compared
to my usual pain) and item 3 (My pain was more persistent
than usual), which was solved by creating a super-item
score combining response modalities of both items into
one scale. Good model fit was found on re-evaluation and
no further local dependency was confirmed.

3.5. Differential item functioning

A uniform DIF was detected for joint in item 4 (My pain
disrupted my sleep more than usual) in dimension Pain
(Fig 2, on the top). As the observed DIF was clinically
consistent with clinical difference between knee and hip
symptoms, we decided to retain the item in its dimension
and solved DIF problem by splitting item 4 across joint.

Item 9 (I needed to put ice or something cold on my joint
more than usual ) presented a nonuniform DIF according to
the age (Fig 2, on the left) and the country (Fig 2, on the
right) and was excluded from its dimension Consequence
of symptoms.

3.6. Person-item threshold distribution

The person-item threshold distribution of the rescored
16-item Flare-OA (Flare-OA-16) questionnaire is shown
in Figure 3 for both the derivation and validation
samples.

Overall, there was a good match between location of
items and of persons over each dimension trait in derivation
and validation samples, with a regular spread of thresholds
despite some gaps inside trait. This aspect is particularly
important in clinical evaluation, that is, covering the
different aspects of the latent trait predicted for the target

population. In addition, the mean location for persons
was close to 0 (from —0.478 to 0.416), and domains of
Flare-OA-16 were well focused, that is, not too easy and
not too hard for the targeted population.

3.7. Final model

A new round of analysis was performed in the derivation
sample and in the validation sample. Modifications decided
at previous steps allowed improvement of the overall fit
model for 4 domains (P > .05, Table 1) in both samples,
with acceptable reliability in 3 domains (PSI > 0.7) and
minimal reliability in the Pain dimension (PSI = 0.62
and 0.64) (Table 1).

The threshold map for all domains of the resulting Flare-
OA-16 questionnaire is shown in Figure 4 for derivation
and validation samples.

In CFA results (maximum likelihood method), factors with
at least 2 items were entered and showed good fit indicators:
comparative fit index = 0.98; Tucker Lewis index = 0.97;
standardized root mean square residual = 0.04; and root mean
square error of approximation = 0.06.

Considering the construct validity analysis, results are
disclosed in Table 2.

Coefficients were from 0.61 to 0.86 for the Flare-OA
score' correlated with scores for pain, symptoms, and
ADL dimensions of the HOOS and KOOS and pain, phys-
ical activities, and mental health dimensions of the Mini-
OAKHQOL. For the other dimensions of the HOOS and
KOQOS, coefficients ranged from 0.52 to 0.69. For the other
dimensions of the Mini-OAKHQOL, coefficients ranged
from 0.12 to 0.63.

The reproducibility at 14 days was characterized with
intraclass correlation coefficient = 0.84 (0.75—0.90) and
the minimal detectable change was documented with a
SEM = 1.09.

4. Discussion

The selection of the Flare-OA questionnaire as an
instrument that effectively assesses flare-OA from the
patient’s perspective was carefully conducted on the basis
of the OMERACT guide [17], which applies the COSMIN
taxonomy [18,20]. In this article, we go further in refining
the questionnaire and evaluating its psychometric proper-
ties. The application of Rasch analysis in both subsamples
(derivation and validation) led to a refined scalable
version of a questionnaire to measure flare in knee or
hip OA of which 3 items were discarded: 2 due to misfit
and 1 due to country DIF. The quality of the indicators

! In this case, the global score is a comprehensive representation of the
measured construct. In the supplementary material, the correlations be-
tween the Flare-AO-16’s domains and the analyzed instruments’ dimen-
sions can be observed. Those are very close to the ones presented for
the overall score.
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Figure 1. Item category probability curves for Item 8 of dimension Consequences of Symptoms, before rescoring (left) and after rescoring (right).
Item fit statistics. (For interpretation of the references to color in this figure legend, the reader is referred to the Web version of this article.)

obtained for Flare-OA-16 questionnaire was achieved
through careful measures taken during application of the
Rasch model.

In following recommendations from the literature
[21,26], we improved the fit of the items at each step and
in the final models. The recoding of the items in the analysis
process allowed significant adjustments to be achieved. The
final PSI proved good instrument reliability except for Pain
(PSI = 0.63) which was lower than acceptable (0.70) but
above minimal reliability 0.61 [23]. Results found in the
validation sample effectively validated the decisions adopted
with the derivation sample. When comparing our results to
other studies, we found theoretical consistency in endorsed
domains related to flare in OA [8,16], and methodological
coherence in using a self-reported questionnaire, which
proved useful for measuring the construct [4,27].

Absence of local dependency between items, an assump-
tion for Rasch analysis [24], was not fully met, likely
because the nature of the construct measured by the

Flare-OA-16 questionnaire favors the inter-relationship
between items. The residual correlation matrix indicated
local dependency between items 1 (My pain felt more
severe compared to my usual pain) and 3 (My pain was
more persistent than usual ), which suggests that the scores
on these items influence each other. Item suppression
attempts negatively affected the overall fit of the pain
dimension, which confirm the importance of both items
to measure the construct. Situations such as this are not
uncommon in the literature of clinical instrument valida-
tion, which applied the Rasch model [15,22,27] because
pairs of symptoms may be expected in clinical practice.
For Flare-OA-16 questionnaire, a super-item was created
for score calculation to solve this.

The clinical coherence was also considered for observed
DIF for item 4 (My pain disrupted my sleep more than usu-
al). The difference between knee and hip symptoms for this
item was clinically consistent and the decision was to split
item 4 across joint, similar to what was conducted in
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Figure 2. DIF for Item 4, dimension Pain, according to the joint (top) and DIF for Item 9, dimension Consequences of Symptoms, according to the
age (left) and the country (right). (For interpretation of the references to color in this figure legend, the reader is referred to the Web version of this

article.)
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situations where DIF was presented in the item to measure
intermittent pain [28].

In the fourth dimension, Psychological aspects, the anal-
ysis showed misfit for both item 15 (I felt frustrated
because I was limited in my daily activities) and item 17
(I needed to rest [eg, lie down or sit] to prevent my pain).
The evaluations previously performed by healthcare profes-
sionals and patients, published in a previous study [16],
helped to achieve the final decision to remove item 15 that
received low priority.

After decisions driven by Rasch analysis, the Flare-OA-
16 version showed satisfactory construct validity (accord-
ing to CFA results), as well as convergent validity

(correlations observed with the HOOS, KOOS, and Mini-
OAKHQOL) measures. However, some limitations should
be mentioned. On one side, to obtain a single instrument
measuring flare in knee and hip with accuracy, it was neces-
sary to exclude patients affected with OA in both joints
(N = 13). So, these patients are not represented in this
study, but the content of the questionnaire was designed
to be neutral to the affected joint (except for one item).
Another limiting point concerns the swelling dimension
that could not be included in Rasch analysis. To maintain
consistency with the contributions of patients and experts
to content validity, this dimension with only one item was
kept in the final instrument.



F. Queiroga et al. / Journal of Clinical Epidemiology 174 (2024) 111488 7

Table 1. Summary test-of-fit statistics for last rescored items and after items deleted with derivation sample and validation sample

Item fit residual Person fit residual Goodness of fit Pearson Independent t-test
separation -
Dimension Value SD Value SD Chi-square (df) P item (PSI) % 95% CI
Derivation sample
Pain 0.267 1.613 -0.397 1.249 19.747 .072 0.62 NAP 0.267
Stiffness -0.255 0.494 -0.592 0.897 8.245 221 0.80 1.13 -0.255
Consequences of symptoms 0.013 0.826 -0.288 0.842 25.100 .014° 0.74 1.17 0.013
Psychological aspects -0.176 1.389 —0.252 0.808 21.677 117 0.75 1.57 -0.176
Validation sample
Pain 0.234 1.180 -0.326 1.026 4.163 .842 0.64 NAP 0.234
Stiffness 0.028 0.467 -0.767 1.259 4311 .366 0.73 1.53 0.028
Consequences of symptoms 0.093 0.613 —0.300 0.847 10.232 .249 0.77 1.56 0.093
Psychological aspects 0.030 1.173 -0.270 0.921 10.138 428 0.78 0.00 0.030

@ p adjustment de Bonferroni = 0.05/4 items final model = 0.0125.

b Not Applicable (split of item 4).

Among the strengths of this study, it is important to
highlight that this is the first study of a dedicated measure-
ment instrument targeting the flare phenomenon from the
patient’s perspective. The match between location of items
and of persons over each dimension indicated the question-
naire covers the different aspects of flare-OA, which is
particularly important in clinical evaluation. Ordinarily, to
better detect the occurrence of OA flares and to adapt the
short-term and long-term treatment, baseline indicators of
pain intensity as well as intercorrelated aspects (such as
anxiety, fatigue, and activity limitations) are taken into
consideration [8,24,29]. But due to the difficulty in

identifying a criterion indicating the duration and the end
of a flare episode, patients’ report could better describe
the flare state. The other positive point of the Flare-OA-
16 questionnaire lies in its development, validity testing,
and scalability assessment conducted in a dual-language
approach with a multicultural sample. The development
process within a COSMIN taxonomy, endorsed by OMER-
ACT, a broad scientific community of physicians, scientists,
and patient partners, allowed to select relevant items. The
psychometric properties assessed for the Flare-OA-16 were
similar to those found for the full version, showing similar
dimensionality and relevant correlation with instruments

Dimension: Pain
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Figure 4. Threshold map for the Flare-OA items after nonuniform rescoring, ordered by difficulty, in derivation subsample (left) and validation sub-
sample (right). (For interpretation of the references to color in this figure legend, the reader is referred to the Web version of this article.)
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Table 2. Pearson correlation between Flare-OA score and scores for functional limitations on the HOOS, KOOS, and Mini-OAKHQOL (n in

parentheses indicates the number of respondents)

Validity Mean (SD) Correlation (r)
HOOS
Pain (n = 46) 61.30 (23.53) -0.86
Symptoms (n = 46) 61.52 (20.97) -0.70
Function in daily living (ADL) (n = 44) 65.61 (23.04) -0.81
Function in sport and recreation (Sport/Rec) (n = 44) 50.99 (28.88) -0.69
Quality of life (QoL) (n = 44) 46.31 (26.04) -0.71
KOOS
Pain (n = 333) 57.57 (19.33) -0.73
Symptoms (n = 333) 54.56 (20.05) -0.61
Function in daily living (ADL) (n = 328) 62.86 (21.13) -0.68
Function in sport and recreation (Sport/Rec) (n = 328) 31.53 (26.07) -0.52
Quality of life (QoL) (n = 328) 39.83 (22.94) -0.64
Mini-OAKHQOL
Pain (n = 368) 53.66 (25.87) -0.75
Physical activities (n = 368) 56.25 (27.58) -0.73
Mental health (n = 368) 73.97 (27.19) -0.69
Other dimensions
Social support (n = 367) 56.10 (28.20) -0.12
Social activities (n = 368) 67.73 (28.73) —0.31
Professional activity (n = 365) 72.71 (31.54) -0.55
Fear of dependent (n = 367) 66.05 (37.73) —0.63
Sexual relation (n = 367) 76.59 (33.89) —0.40

HOQS, hip injury and osteoarthritis outcome score; KOOS, knee injury and osteoarthritis outcome score; Mini-OAKHQOL, mini—Osteoarthritis

Knee and Hip Quality of Life; SD, standard deviation.

measuring close constructs [19]. Applying the instrument in
different countries with different cultures allowed us to
warrant the communality of the construct and its suitability
to these cultures. With good cross-cultural validity, exten-
sion and adaptation to other cultures should be easier to
conduct. Studies are currently in progress to obtain respon-
siveness indicators (a crucial step suggested in the COS-
MIN taxonomy) beyond the current documentation of the
SEM, that allows sample size calculation, as well as for a
cultural adaptation of the Flare-OA questionnaire in other
languages.

In practice, the Flare-OA-16 questionnaire is a self-
reported questionnaire designed to explore the occurrence
and severity of flare over the past 4 weeks, that can be used
at several steps of an OA trial, for example, eligibility visit
to identify active disease, inclusion visit to document flare-
up, and follow-up visits (at a minimum of 4-week intervals)
to measure flare outcome. The Rasch model analysis made
it possible to have a shortened version that is useful for clinical
research, yet to be explored for routine practice. Flare occurs
mainly outside the clinical scope presentation. Therefore, hav-
ing a reliable measure to analyze these episodes from the
patient’s perspective seems crucial. Taking into account the
experience and consequences of flare is important to look

for predictors and evaluate the effectiveness of treatments.
To better achieve this, a global composite score should be bet-
ter explored. Based on proposed taxonomy on this subject
[30], some preliminary study indicates that it is possible to
group 5-domain scores of Flare-OA-16 [31] into a composite
score. Finally, the responsiveness property remains to be fully
documented from ongoing studies.

5. Conclusion

In conclusion, we affirm the Flare-OA-16 questionnaire
measures 5 domains conceptually consolidated for flare in
OA [19]. The present study conducted in a multicultural
sample has demonstrated that the instrument achieved expec-
tations of the Rasch model after some modifications. The 16-
item questionnaire has adequate psychometric properties and
scalability for assessment of flare in hip and knee OA, accord-
ing to the endorsed domains of the latent trait. In terms of feasi-
bility, we confirmed that expert analysis (physicians, clinical
researchers, and patients) had already indicated positive eval-
uations of the Flare-OA-16 questionnaire in terms of ease of
use, cost, and effectiveness of assessment of the measured
construct [32].
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The Rasch analysis was helpful in guiding the decision
to refine the measurement instrument making the Flare-
OA-16 questionnaire available for use in clinical research.
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