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Test-retest Reliability for HAQ-DI and SF-36 PF for the
Measurement of Physical Function in Psoriatic Arthritis

, William Tillett*®, Pil Hojgaard*®, Ana-Maria Orbai*®, Richard Holland*®,
Ashish J. Mathew®®, Niti Goel” @, Jeffrey Chau®®, Christine A. Lindsay’, Alexis Ogdie'*,

Laura C. Coates' @, Robin Christensen'?®, Philip J. Mease'?, Vibeke Strand™®,

and Dafna D. Gladman®

Ying Ying Leung'

ABSTRACT. Objective. Due to no existing data, we aimed to derive evidence to support test-retest reliability for the
Health Assessment Questionnaire~Disability Index (HAQ-DI) and 36-item Short Form Health Survey
physical functioning domain (SF-36 PF) in psoriatic arthritis (PsA).

Methods. We identified datasets that collected relevant data for test-retest reliability for HAQ-DI and
SFE-36 PF, and evaluated them using Outcome Measures in Rheumatology (OMERACT) Filter 2.1
methodology. We calculated intraclass correlation coefficients (ICC) as a measure of test-retest reli-
ability. We then conducted a quality assessment and evaluated the adequacy of test-retest reliability
performance.

Results. Two datasets were identified for HAQ-DI and 1 for SF-36 PF in PsA. The quality of the datasets
was good. The ICCs for HAQ-DI were good and excellent in study 1 (0.90, 95% CI0.79-0.95) and study 2
(0.94,95% CI10.89-0.97). The ICC for SF-36 PF was excellent (0.96, 95% CI0.92-0.98). The performance
of test-retest reliability for both instruments was judged to be adequate.

Conclusion. The new data derived support good and reasonable test-retest reliability for HAQ-DI and
SE-36 PF in PsA.
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Reliability is a basic and essential measurement property for an
instrument to be an accurate representation of the participant’s
performance rather than due to contextual factors of the testing
session, such as environmental, psychological, or methodolog-
ical processes. Test-retest reliability is one of the 7 measurement
properties to be evaluated under the Outcome Measures in
Rheumatology (OMERACT) Filter 2.1.!

Physical function (PF) is one of the core domains to be
measured in every randomized controlled trial and longitu-
dinal study in psoriatic arthritis (PsA).*> A Group for Research
and Assessment in Psoriasis and Psoriatic Arthritis (GRAPPA)
working group was convened to create a standardized core
outcome measurement set for PsA to address key outcomes,
including PE’ The Health Assessment Questionnaire-
Disability Index (HAQ-DI) and the 36-item Short Form
Health Survey physical function domain (SF-36 PF) have been
evaluated by OMERACT Filter 2.1 and received provisional
endorsement from the OMERACT and GRAPPA communi-
ties. Throughout this process, we conducted a systematic liter-
ature search to identify all articles that evaluated measurement
properties of all patient-reported outcome measures (PROMs)
for PsA.* No information was available for test-retest reli-
ability for PROMs of PF, including HAQ-DI and SE-36 PE. To
address this gap, the working group members were contacted
to identify dataset(s) that had collected data for test-retest reli-
ability for these PROMs. In this article, we report the process
to derive evidence to support test-retest reliability for HAQ-DI
and SF-36 PF in PsA.

METHODS

Two datasets were identified that had collected the possible information
for test-retest reliability at the level required to fulfill OMERACT Filter
2.1 requirements. One dataset evaluated test-retest reliability for both
HAQ-DI and SF-36 PF, whereas the other had data only for HAQ-DIL

The first dataset was derived from a multicenter study in the United
Kingdom that aimed to test modifications of various composite measures
in 140 patients with PsA classified by the Classification Criteria for
Psoriatic Arthritis (CASPAR). Thirty-one patients with stable disease and
not requiring medication change were reassessed in clinic 1 week after the
initial assessment at baseline, and test-retest reliability data were collected
for HAQ-DI and SF-36 PF. All questionnaires were administered in paper
and pencil format. Stability of the discase between this short 1-week time-
points was assumed, given PsA is a chronic disease. Prior to participation,
all patients signed informed consent forms. Ethical approval for this study
was given by the North East York Rescarch Ethics Committee (Ref: 17/
NE/0084). All patients signed written consent in accordance with the
Declaration of Helsinki.

The second dataset was from a study conducted at a single center in
Singapore aimed to evaluate the validity of the Singapore version of the PsA
Quality of Life Index.” The HAQ-DI was used as a comparator instrument.
Out of the 98 recruited patients with PsA who fulfilled the CASPAR, 38
patients who did not require medication change had test-retest reliability
data for HAQ-DI. Data were collected 2 weeks apart in the same environ-
ment with specific instructions given to patients (e.g., if the first adminis-
tration was at home, the second was administered at home). Both sets of
questionnaires were administered in paper and pencil format and mailed
back to the study team in stamped return envelopes provided. Stability of
the condition between this short 2-week timepoints was assumed, given
that PsA is a chronic disease and there was no change of medication in
these patients. The study protocol was read and approved by the SingHealth

Institutional Review Board E (Ref: 2012/696/E). Prior to participation, all
patients signed informed consent.

The quality of each dataset was evaluated by at least 2 independent
working group members using the OMERACT Good Method Checklist,!
and disputes were reconciled. The OMERACT Good Method Checklist
assessed 5 questions for test-retest reliability: (1) Were the patients stable in
the interim time period; (2) Was the time interval appropriate; (3) Were the
test conditions similar for the measurements; (4) Was the correct statistic
used; and (5) Otherwise good methods? All questions were answerable with
“Yes, good methods” or “No, not achieved.” A rating for quality was given
as GREEN (yes, likely low risk of bias), AMBER (some cautions, but can be
used as evidence), or RED (no, do not use this evidence). The dataset would
not be evaluated further if rated as RED.

Within each dataset, the intraclass correlation coefficient (ICC) and
Spearman rank correlations (p) between scores in test and retest timepoints
were calculated for the HAQ-DI and SF36 PE. Bland-Altman plots were
generated. Additionally, the minimal detectable change (MDC) was calcu-
lated as follows®: standard error of measurement x 1.96 x v2. The MDC
indicates the minimal amount of change that can be interpreted as a real
change.

The adequacy of each instrument for test-retest reliability was presented
in data extraction tables, and the adequacy of measuring test-retest reli-
ability for each instrument in each dataset was evaluated as (+) adequate
performance, (+/-) equivocal, and (=) poor or less-than-adequate perfor-
mance. Intraclass correlation coefficients (ICCs) > 0.90 and > 0.75 were
considered excellent and good, respectively. Summarizing the number of
datasets with acceptable quality, the adequacy of measuring test-retest reli-
ability, and the consistency of the data, an overall rating for test-retest reli-
ability was synthesized as reccommended by OMERACT.” An overall rating
of GREEN, AMBER, or RED was given indicating good to go, caution, or
stop, respectively.

RESULTS

From the first study, 31 patients (77% men) had available data
for test-retest reliability. The mean (SD) age and duration of
illness of these 31 patients were 54 (11.0) years and 5.7 (4.7)
years, respectively. The quality of this dataset was determined by
2 working group members (YYL and WT) independently and
rated as GREEN for both HAQ-DI and SF-36 PF (Table 1).

The mean (SD) HAQ-DI at baseline and 1 week were 0.54
(0.62) and 0.52 (0.69), respectively, with mean difference of
-0.02 (SD 0.30, P = 0.77, 95% CI -0.13 to 0.09), which is
lower than the MDC (0.54). The ICC of HAQ-DI between
baseline and 1 week was good (0.90, 95% CI 0.79-0.95), and
Spearman p was 0.94 (P < 0.01). Bland-Altman plots showed
reasonably minimal dispersion around the line of no difference
between baseline and 1-week scores (Supplementary Figure 1A,
available with the online version of this article). The working
group judged the adequacy of measurement as (+), adequate
(Table 2).

The mean (SD) SF-36 PF at baseline and 1 week was 63.6
(29.6) and 66.7 (29.2), respectively, with a mean difference of
3.10 (SD 8.06, P = 0.05, 95% CI —0.04 to 6.17), which is lower
than the MDC (8.37). The ICC of SF-36 PF was excellent
(0.96,95% CI1 0.92-0.98), and Spearman p was 0.95 (P < 0.01).
Bland-Altman plots showed minimal dispersion around the
line of no difference between baseline and 1-week scores
(Supplementary Figure 2, available with the online version
of this article). The quality of this dataset was evaluated by 2
working group members (YYL and WT) and rated as GREEN
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Table 1. Quality assessment of databases for test-retest reliability using the OMERACT good method checklist.

Study 1, Tillete 2021
Rating (Remarks)

Study 2, Leung 2016

HAQ-DI
Were the patients stable in the interim
time period?

Was the time interval appropriate?

Were the test conditions similar for the
measurements?

(e.g., type of administration, environment,
instructions)

Was the correct statistic used?

o Continuous data: ICC

o Dichotomous/ordinal/nominal scores: « used
Otherwise good methods? (Free of any other
important flaws)

Yes, good methods

(No change in condition is expected within
1-week interval for patients with stable PsA
without medication change)

Yes, good methods

(The 1-week interval is appropriate for patients
with stable PsA, no change in condition

is expected)

Yes, good methods

(Paper and pencil format, same environment,
same instructions at both timepoints)

Yes, good methods

(ICC, Spearman rank correlation,
and Bland-Altman plot)

Yes, good methods

(No severe flaws identified)

Yes, good methods

(No change in condition is expected within
2-week interval for patients with PsA

who did not require medication change)
Yes, good methods

(The 2-week interval is appropriate for patients
with stable PsA, no change in condition

is expected)

Yes, good methods

(Paper and pencil format, patients given
specific instructions to administer in

the same setting and environment at both
timepoints)

Yes, good methods

(ICC, Spearman rank correlation,

and Bland-Altman plo)

Yes, good methods

(No severe flaws identified)

Overall quality GREEN (Yes, likely low risk of bias) GREEN (Yes, likely low risk of bias)
SE-36 PF

Were the patients stable in the interim Yes, good methods NA

time period? (No change in condition is expected within 1-week
interval for patients with stable PsA without
medication change)

Was the time interval appropriate? Yes, good methods NA
(The 1-week interval is appropriate for patients with
stable PsA, no change in condition is expected)

Were the test conditions similar for Yes, good methods NA

the measurements? (Paper and pencil format, same environment,

(e.g. type of administration, environment, same instructions at both timepoints)

instructions)

Was the correct statistic used? Yes, good methods NA

¢ Continuous data: ICC (ICC, Spearman rank correlation,

e Dichotomous/ordinal/nominal scores: k used  and Bland-Altman plot)

Otherwise good methods? (Free of any Yes, good methods NA

other important flaws) (no flaws identified)

Overall quality GREEN (Yes, likely low risk of bias) NA

HAQ-DI: Health Assessment Questionnaire-Disability Index; ICC: intraclass correlation coeflicient; NA: no data available; OMERACT: Outcome Measures
in Rheumatology; PsA: psoriatic arthritis; SF-36 PF: 36-item Short Form Health Survey physical functioning domain.

(Table 1). The working group judged the adequacy of measure-
ment as (+), adequate (Table 2).

From the second study, 38 patients (44.7% men, mean
[SD] age 53.9 [11.5] yrs) had data for test-retest reliability for
HAQ-DL The quality of this dataset was assessed by 2 working
group members (YYL and PH) and rated as GREEN (Table 1).

The mean (SD) HAQ-DI was 0.38 (0.55) and 0.35 (0.56)
at baseline and the 2-week timepoint, respectively, with a mean
(SD) difference of 0 (0.19) between timepoints (P > 0.99),
which is lower than the MDC (0.36). The ICC for HAQ-DI
was excellent (0.94, 95% CI 0.89-0.97), and Spearman p was
0.83 (P < 0.001). Bland-Altman plot data showed minimal
dispersion around the line of no difference between baseline

and 2-week scores (Supplementary Figure 1B, available with
the online version of this article). The adequacy of HAQ-DI in
measuring test-retest reliability in this dataset was rated as (+),
adequate (Table 2).

Evidence synthesis. With 2 datasets of good quality and adequate
performance, test-retest reliability for HAQ-DI received an
overall rating of GREEN. For SF-36 PF with only 1 dataset of
good quality and adequate performance, test-retest reliability
was rated as AMBER (Table 3).

DISCUSSION
Our article reports the evidence synthesized to support
test-retest reliability for HAQ-DI and SF-36 PF in PsA. Using
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Table 3. Summary of test-retest reliability as a measurement property of
instrument discrimination.

HAQ-DI SE-36 PF

Study, year
Tillett, 2021 Green (+) Green (+)
Leung, 2016° Green (+) NA
Total available studies for each property 2 1
Total studies available for synthesis 2 1
Overall rating GREEN AMBER

(+) adequate performance; (+/-) equivocal performance; (-): inadequate
performance. HAQ-DI: Health Assessment Questionnaire-Disability
Index; NA: not applicable; SF-36 PF: 36-item Short Form Health Survey
physical functioning domain.

the OMERACT methodology, test-retest reliability was rated
as GREEN (good to go) for HAQ-DI and as AMBER (some
caution) for SF-36 PE. To achieve GREEN, at least 1 additional
good quality dataset showing adequacy of performance for the
SE-36 PF is required.

Valid and reliable outcome measurement is essential to
understand the effect of diseases in daily clinical practice and
interpretation of trials.® Test-retest reliability is an important
measurement property of instrument discrimination. It requires
the scores of an instrument to remain the same when the target
concept has not changed duringa period of time. Both HAQ-DI
and SF-36 are generic instruments, and test-retest reliability has
been evaluated extensively for the general population and rheu-
matologic diseases.*”'* However, data for PsA were lacking.
Data derived for other diseases may not be directly extrapolated
to PsA unless the measurement property of the instrument has
been carefully tested based on a prespecified hypothesis for
test-retest reliability. The current report therefore bridges the
gap in providing test-retest reliability data for these instruments.

In conclusion, we have demonstrated test-retest reliability for
HAQ-DI and SF-36 PF in PsA, which was judged to be good

and reasonable, respectively.

ONLINE SUPPLEMENT

Supplementary material accompanies the online version of this article.
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