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ARTICLE INFO ABSTRACT

Keywords:

Purpose: To evaluate the domain match (truth) and feasibility of candidate instruments assessing flare in knee

Flare and hip osteoarthritis (OA) according to the identified domains.

Lower limbs

Material and methods: From a literature review (575 papers), instruments were selected and evaluated using the

Szr_iir:g;ll?;ty truth and feasibility elements of the OMERACT Filter 2.2. These were evaluated by 26 experts, including patients,

OMERACT in two Delphi survey rounds. The final selection was obtained by a vote.
Results: 44 instruments were identified. In Delphi Round 1, five instruments were selected. In Round 2, all in-
struments obtained at least 75 % in terms of content match with the endorsed domains and feasibility. In the final
selection, the Flare-OA questionnaire obtained 100 % favorable votes.
Conclusion: Through consensus of the working group, the Flare-OA questionnaire was selected as the best
candidate instrument to move into a full assessment of its measurement properties using the OMERACT Filter
2.2.

Introduction Working Group (WG) then conducted a literature review strategy,

Osteoarthritis (OA) is a common chronic condition that affects mil-
lions of people around the world [1]. The knee and hip are two of the
joints most frequently affected, and people living with OA can experi-
ence intermittent exacerbations of their symptoms or ‘flares’ [2,3].
Following OMERACT Handbook methodology, the following definition
for the target construct of flare in OA knee and/or hip, “a transient state,
different from the usual state of the condition, with a duration of a few
days, characterized by worsening of pain, swelling, stiffness, impact on
sleep, activity, functioning, and psychological aspects that can resolve
spontaneously or lead to a need to adjust therapy” was endorsed by the
OMERACT 2018 meeting [4]. The OMERACT Flares in Osteoarthritis

qualitative interviews with patients and health professionals, a series of
surveys and international voting at the inaugural virtual OMERACT
meeting in 2020 to endorse five core domains: pain, swelling, stiffness,
psychological aspects, and impact of symptoms [5].

The measurement of these five domains is needed to capture the
occurrence of the targeted construct of a flare in OA. To find instruments
that truly reflect the construct, i.e. measuring all core domains, the
OMERACT group has developed methodological steps to accomplish this
task. In this study, we present the results obtained following these steps
to select candidate instrument(s) to assess flares in osteoarthritis.
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Table 1
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Percentage of agreement for each instrument according to experts’ evaluation for “domains match” — Delphi Survey Round 1.

Instrument N Pain Swelling Stiffness Impact of symptoms Psychological aspects
Intermittent and Constant Osteoarthritis Pain questionnaire (ICOAP) 28 89 % 11 % 11 % 71 % 68 %
Fremantle Knee Awareness Questionnaire (FreKAQ) 29 24 % 34 % 14 % 34 % 14 %
Hip Injury and Osteoarthritis Outcome Score (HOOS) 29 90 % 38 % 86 % 90 % 31 %
Knee Injury and Osteoarthritis Outcome Score (KOOS) 27 81 % 67 % 78 % 85 % 33%
Short Form McGill Pain Questionnaire (SF-MPQ-2) 27 67 % 7 % 11 % 15 % 19 %
Western Ontario & McMaster Universities Osteoarthritis Index (WOMAC) 31 71 % 16 % 68 % 71 % 13 %
Animated Activity Questionnaire (AAQ) 25 12% 8% 16 % 72 % 8%
Health related quality of life measurement-Euro style (EuroQoL) 28 57 % 11 % 7 % 64 % 57 %
International Knee Documentation Committee subjective knee evaluation form (IKDC) 27 59 % 59 % 44 % 70 % 15 %
Osteoarthritis Knee and Hip Quality of Life questionnaire (OAKHQOL) 30 70 % 7 % 7% 77 % 77 %
Flare-OA Questionnaire (Flare-OA) 29 100 % 97 % 97 % 100 % 93 %
Impact Index 29 55 % 7 % 7 % 55 % 45 %
OXFORD Hip Score (OHS) 28 75 % 14 % 29 % 29 % 25 %
Patient-Reported Outcomes Measurement Information System (PROMIS) 25 52 % 24 % 28 % 56 % 48 %
Health Survey (SF36) 28 57 % 7 % 11 % 68 % 61 %

Note: N represents the number of evaluations received by each instrument.
Material and methods
Instrument identification

In this phase, the WG applied the OMERACT Handbook Filter 2.2 [6].
The starting point was an initial literature review [7] updated by a
search through PubMed, Web of Science, and PsychInfo databases
covering the period 2017 to 2021 [8]. The search terms applied in da-
tabases and Prisma flowchart built for this review are presented in the
Appendix. The WG evaluated the content of included instruments ac-
cording to the five core domains [5], and then classified them into three
categories: “sure match with domains of flare in OA”; “uncertain match
with domains of flare in OA”; and “sure not match with domains of flare
in OA”.

Instrument selection

The OMERACT Filter is made up of three pillars of evidence to ensure
an instrument is fit for the purpose of use in a Core Outcome Measure-
ment Set in clinical trials in a given disease group or field [6,9]. They
are: Truth, Feasibility and Discrimination, each must be considered for
the instrument analysis by answering the questions:

- Truth: Does it match with a target domain? Does numeric score make
sense?

- Feasibility: Is it practical to use?

- Discrimination: Can it discriminate between groups of interest?

In order to guide the instrument selection, we followed the Master
Checklist presented in OMERACT handbook [6]. The instruments
retained as “sure” or “uncertain” as a match with domains of flare in OA
were evaluated by the 26 experts of the WG, composed of patients (2),
physicians (6), and researchers (18), in two rounds of Delphi survey
using LimeSurvey. The goal was to identify among these instruments

Table 2
Percentage of agreement for each instrument according to experts’ evaluation
for feasibility — Delphi Survey Round 1.

Instrument N Feasibility/Easy Instrument N Feasibility/Easy
ICOAP 28 89 % IKDC 27 59 %

FreKAQ 29 79 % OAKHQOL 30 93 %

HOOS 29 76 % Flare-OA 29 100 %

KOOS 27 74 % Impact Index 29 79 %
SF-MPQ-2 27 67 % OXFORD 28 82 %

WOMAC 31 81 % PROMIS 25 52 %

AAQ 25 36 % SF36 28 68 %

EuroQoL 28 75 %

Note: N represents the number of evaluations received by each instrument.

which ones best matched with the target domain (truth) and which ones
were practical to use (feasibility). The final selection was decided by a
vote of the WG.

For Round 1, the definition of Flare in OA and its domains was
presented on the first survey screen and then the definition of the
construct in each instrument, as well as its items, on a separate screen.
The experts were asked to indicate on a five-point Likert scale to what
extent the content of the questions/items matched with each Flare in OA
domain (relevant items, items written at a level that will be understood
by the target population, response options clear and appropriate for each
item etc.). To assess feasibility, we disclosed the available information
about practical considerations (easy for respondents to understand,
method of administration feasible for your application, costs feasible,
copyright issues reasonable and manageable). The experts were asked to
indicate on a five-point Likert scale to what extent the instrument was
usable. For Round 2, a survey with questions about the content of the
evaluated instrument guided the WG both for truth/domains match and
feasibility. These results were carefully considered and presented to the
whole WG. The WG deliberated issues raised by the experts and then an
anonymous vote was undertaken.

In both Delphi rounds the survey was launched using the LimeSurvey
platform, with three reminders for each (the full description is shown in
the Supplementary Materials). In Round 1, the WG response set was
flagged with green (more than 70 % agreement), amber (between 50 and
70 %) and red (less 50 %). For Round 2, a unique threshold of 70 % to
make the decision of selection was set.

Results
Instrument identification

The literature search filtered 575 papers initially. After experts’
analysis, 59 studies were included, and 44 instruments associated with
flare in OA were identified. Most were studies about pain in knee or hip
OA (35 %), cultural adaptation of a measure (33 %) or studies investi-
gating psychometric properties of full (16 %) or short form (4 %)
instruments.

When examining each of the instruments, 16 were considered
outside the scope though they were used in research on flare in knee and
hip OA, they assessed other constructs such as self-efficacy, anxiety,
depression or were performance-based measures. The remaining 28 in-
struments were assessed considering the definition and domains of Flare
in OA [5,6] and 13 instruments were considered as “sure not” for do-
mains match.
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Table 3
Percentage of agreement for each instrument according to experts’ evaluation
for “domains match” and “feasibility” — Delphi Survey Round 2 (N = 28).

Questions Rate ICOAP HOOS  KOOS Mini- Flare-
OAKHQOL OA-
19

Domains Match

1. Are the items in F 91 % 96 % 96 % 78 % 100
this instrument %
relevant to you Y 87 % 83 % 96 % 69 % 91 %
and your 1¢) 4% 0% 0% 17 % 0%
experience? N 4% 13 % 0% 9% 9%

2. Were there F 82 % 87 % 83 % 61 % 96 %
overlapping, Y 13 % 9% 13 % 35% 4%
sensitive, or U 4% 4% 9 % 4% 0%
embarrassing N 78 % 83 % 74 % 57 % 96 %
items?*

3. Did you feel that F 92 % 87 % 91 % 87 % 95 %
all the items were Y 83% 78% 87% 78% 91 %
clear and U 9% 9% 4% 9% 4%
understandable? N 4% 9 % 4% 9 % 4%

4. Could you F 87 % 91 % 91 % 91 % 91 %
understand what Y 74 % 87 % 87 % 78 % 78 %
all the questions 19) 13 % 4% 4% 13 % 13 %
were trying to N 9 % 4% 4% 4% 9%
ask? If not, which
items did you feel
were unclear?

5. Were the F 9% 91% 91% 65% 92%
instructions for Y 78 % 78 % 87 % 52 % 70 %
answering the U 13 % 13 % 4% 13 % 22 %
items clear? N 4% 4% 4% 30 % 9%

6.Does the timingof ~ F 96 % 96 % 95 % 92 % 100
the recall period %
seem reasonable Y 96 % 96 % 91 % 83 % 100
to you (e.g. over %
the past week, last U 0% 0% 4% 9% 0%
24 hours) (if N 0% 0% 0% 4% 0%
applicable)?

Feasibility

1. Did you find that  F 96 % 91 % 95 % 91 % 95 %
all the items were Y 96 % 91 % 91 % 91 % 91 %
easy to read? If 1) 0% 0% 4% 0% 4%
not, which items N 0% 4% 0% 4% 0%
were not easy to
read?

F 91 % 91 % 95 % 83 % 95 %

2. Was it easy Y 87% 8% 91% 83% 91 %
enough to U 4% 4% 4% 0% 4%
complete? N 4% 4% 0% 4% 0%

3. Did it take a F 91 % 87 % 92 % 96 % 92 %
reasonable Y 91 % 65 % 57 % 87 % 57 %
amount of time to U 0% 22% 35 % 9 % 35%
complete? N 4% 9 % 4% 4% 4%

4. Do you think F 91 % 78 % 87 % 87 % 87 %
there was too Y 4% 17 % 9 % 9% 9 %
much training 18) 0% 4% 0% 4% 0%
needed beforeyou N 91 % 74 % 87 % 83 % 87 %

could be able to
respond to this
instrument?*

F = Favor; Y = Yes; U = Uncertain; N = No. Favor is the sum of Yes and Un-
certain, except for questions that are reversed (marked with *).

* Percentage in “Favor” for these questions is the sum for “uncertain” and “no”
because both questions are in reverse direction.

Instrument selection for truth and feasibility

In Delphi Survey Round 1, the 15 remaining instruments were rated
by experts. The results for “match domain” are presented in Table 1.

Six instruments presented agreement above 70 % in at least two
domains of Flare: ICOAP [10], HOOS [11], KOOS [12], WOMAC [13],
OAKHQOL [14] and Flare-OA [15]. Several instruments presented a
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high level of agreement (between 50 and 69 %) on Pain and Impact of
symptoms. The results of the evaluation of instrument feasibility are
presented in Table 2.

In general, the instruments were considered easy to use. The com-
ments provided by the experts regarding each instrument were also
considered. For example, the lack of agreement of the items with the
definition of flare was recurrent. The experts also commented that the
psychological dimension was the least addressed domain among the
instruments. The patients (the target public for the instruments) had
answers that were congruent with the other experts and did not express
any particular comments about feasibility. All the free-text comments
obtained are shown in the Supplementary Material (Table 1.1).

In light of these results, a second Delphi survey round was conducted
with five instruments: ICOAP [10], HOOS [11], KOOS [12],
Mini-OAKHQOL [16] and Flare-OA [15], substituting the full length
OAKHQOL (43 items) with the shorter form Mini-OAKHQOL (20 items)
for ease of use. Despite a percentage of agreement close to some of this
list, the WOMAC was clearly not focused on flare and was thus dis-
carded. For this round, six questions about domains match were pre-
sented and another four about feasibility. Table 3 presents the results.

All instruments obtained at least 75 % in questions about truth and
feasibility, which did not discriminate between instruments. However,
analyzing these responses together with the comments on the in-
struments provided meaningful information. One of the principal points
was that, for all but one of the five instruments, there was a lack of flare
measurement and instead measured pain. The exception was the Flare-
OA-19 questionnaire that received positive comments about measuring
flare in agreement with its definition and dimensions. Within this phase,
it was also observed that the patients’ answers were well in line with the
experts’ answers in general, i.e. there were no overall differences to be
highlighted. All the comments obtained for each instrument are shown
in Supplementary Material (Table 2.1).

There were also various opinions about the ideal period to ask about
flare (one versus four weeks) as well as the size of instruments (HOOS
and KOOS were noted as too long), time to fill the forms, etc. The Flare-
OA questionnaire obtained 100 % of the votes in favor and thus was
selected as our candidate instrument.

Discussion

From two rounds of Delphi Survey, we identified a number of
candidate self-report instruments providing the patient perspective on
OA pain, but most did not include all the central aspects (core domains)
of flare in OA endorsed by OMERACT patients and other stakeholders.
Only one instrument, the Flare-OA questionnaire, met the truth and
feasibility requirements for measuring flare in OA and was selected
unanimously. The literature review [5] revealed that measures directed
to patients with knee and hip OA frequently consider different aspects of
the pain dimension and discomfort in performing daily activities, but not
other dimensions. The change of state, a typical characteristic of flare,
was only covered by the Flare-OA questionnaire [13]. Moreover, this
latter was developed specifically by some authors of the present paper to
match the OMERACT endorsed domains.

The rounds of Delphi Survey and the subsequent discussion on the
issues raised by the experts have provided a detailed examination of all
potentially useful instruments to measure flares according to the
consensus definition. It was clear that the different profiles of experts
were covered by the results of the evaluations. We were able to incor-
porate the patients’ view, which is crucial to obtain a decision on
feasibility. Establishing new ways to efficiently study flares will be
important for patient care, especially as flares commonly occur outside
the clinical setting. It means that identifying self-report measures that
focus on the patient’s perception could improve the accuracy of data on
OA flares.
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Conclusion

The OMERACT Handbook Filter 2.2 has proven to be a helpful tool
for selecting a candidate instrument to measure flare in OA from a
number of potential instruments. The work carried out so far addressed
the OMERACT pillars of truth/domain match and feasibility. On this
basis, the Flare-OA questionnaire was selected as the best matching and
practical instrument to assess flare in knee and hip osteoarthritis. The
next step will be to assess additional measurement properties, including
responsiveness, of the Flare-OA questionnaire using the OMERACT Fil-
ter 2.2.
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