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Abstract

Objective

To examine the test-retest reliability of four measurement instruments in polymyalgia
rheumatica (PMR): pain severity visual analogue scale (VAS) / numerical rating score
(NRS), stiffness severity VAS/NRS, the Health Assessment Questionnaire-Disability Index
(HAQ-DI) and the modified Health Assessment Questionnaire (MHAQ).

Method

Two prospectively collected datasets were used. All participants had a diagnosis of PMR and
only those with stable disease were included in analyses. Measurement instruments were
administered twice, with a testing interval of two to six weeks. The intra-class correlation
coefficient (ICC) was calculated using a two-way mixed effects model looking for absolute
agreement. ICC values of 0.8-0.9 were deemed representative of good test-retest reliability,
whilst values >0.9 were representative of excellent test-retest reliability.

Results

From the first dataset, 38 participants were analysed. The ICC between baseline and 2 weeks
for pain VAS, stiffness VAS, HAQ-DI and mHAQ were 0.84, 0.82, 0.92 and 0.92
respectively.

From the second dataset, 58 participants were included in the analysis for pain NRS, 59 for
stiffness NRS and 78 for mMHAQ. The ICC between baseline and follow-up for pain NRS,
stiffness NRS and mHAQ were 0.80, 0.83 and 0.87 respectively.

Conclusion
Pain severity VAS/NRS, stiffness severity VAS/NRS, HAQ-DI and mHAQ all demonstrate
good to excellent test-retest reliability in a PMR patient population.

Statement of Clinical Significance

Polymyalgia rheumatica (PMR) is a common inflammatory condition occurring in older
people, yet remains poorly understood with limited evidenced-based treatment options.
Advancement of PMR research is hampered by the absence of validated outcome measures.
To date, there has been only one other study to examine the test-retest reliability of any
outcome measure in PMR, specifically the pain Visual Analogue Scale (VAS) and the
modified Health Assessment Questionnaire (MHAQ). No studies have previously assessed
test-retest reliability of stiffness VAS/ Numerical Rating Scale (NRS) or Health Assessment
Questionnaire-Disability Index (HAQ-DI) in a PMR population.

Here, we present findings that support the test-retest reliability of pain severity VAS/NRS
and mHAQ, and for the first time demonstrate good to excellent test-retest reliability of
stiffness severity VAS/NRS and HAQ-DI. This study contributes to work undertaken by the
PMR Working Group to establish an OMERACT-endorsed core outcome measurement set.

1. Introduction



Polymyalgia rheumatica (PMR) is a rheumatic disease characterised by chronic
inflammation of musculotendinous structures throughout the shoulder and pelvic girdle.
Despite a lifetime incidence second only to rheumatoid arthritis [1], there remains a relative
paucity of quality PMR research, and further progress is impeded by the lack of validated
outcome measures. Selection and validation of outcome measures in PMR is therefore critical
for the advancement of research into the condition and ultimately for the improvement of
patient care.

Previous work by the Outcome Measures in Rheumatology (OMERACT) PMR working
group has led to the endorsement of a core domain set of four disease aspects that should be
measured in all PMR clinical trials: pain, stiffness, physical function, and laboratory markers
of systemic inflammation [2].

Subsequent work has identified candidate instruments that achieved adequate domain
match and feasibility requirements as outlined in OMERACT Filter 2.1 [3-6]. The selected
instruments include a visual analogue scale (VAS) or numerical rating score (NRS) for the
pain and stiffness domains, and the Health Assessment Questionnaire-Disability Index
(HAQ-DI) or modified Health Assessment Questionnaire (MHAQ) for the physical function
domain [7, 8]. All instruments are completed by the patient.

Measurement properties of these candidate instruments must be examined to ensure
validity in a PMR patient population. This includes test-retest reliability, a measure of the
consistency of scores when a test is repeated in a stable situation.

A systematic literature review found a lack of high-quality studies specifically measuring
the psychometric properties of instruments in a PMR population [9]. Working group
members therefore contributed raw datasets to conduct these analyses, and new studies were
designed where necessary.

Here, we present work pertaining to the test-retest reliability of four candidate
instruments in PMR.

2. Methods

2.1 Datasets
Two datasets contributed to this analysis.

2.1.1 Dataset 1: Melbourne, Australia

Patients diagnosed clinically with PMR by a rheumatologist at least six months prior were
recruited prospectively from a tertiary hospital outpatient clinic in Australia. Eligible
participants were identified consecutively as they attended for a routine clinic appointment.
All participants had stable disease and a treatment change was not planned for at least two
weeks after inclusion into the study. A sample size of 50 participants was targeted as
recommended by COSMIN [10, 11].

Paper questionnaires were completed in a waiting area after their clinic appointment and
repeated at home two weeks later, including a pain severity VAS (0-10cm), stiffness severity
VAS (0-10cm) and HAQ-DI. The VAS question stems were worded “How would you rate
the level of [pain / stiffness] you are currently experiencing from PMR?”, with the anchors
“No [pain / stiffness]” and “[Pain / Stiffness] as bad as it could be” at either end of the scale.
At the follow-up survey, participants were also asked an anchor question to confirm disease
stability. Only participants who reported that their condition was “the same as before”, “a bit
better than before” or “a bit worse than before” were included in this analysis, whilst those
who reported that their condition was “much [better / worse] than before” were excluded. The
study received ethical approval from the Austin Health Human Research Ethics Committee
(reference HREC/57623/Austin-2019) and all participants gave written informed consent for
publication prior to recruitment.



2.1.2 Dataset 2: Keele, United Kingdom

This was a nested study within a larger prospective cohort evaluating the psychometric
properties of a novel patient-reported outcome measure in PMR, the PMR-Impact Scale [12].
Patients diagnosed with PMR within the prior three years were identified through primary
care practices and one secondary care site in the United Kingdom. Participants completed an
initial postal questionnaire booklet including pain severity NRS (0-10), stiffness severity
NRS (0-10) and mHAQ, and a second questionnaire booklet two to six weeks later, which
also included a series of anchor questions to confirm disease stability. The NRS question
stems were worded “How bad has the [pain / stiffness] caused by your PMR been during the
last week?”, with the anchors “No [pain / stiffness]” and “Severe [pain / stiffness]” at either
end of the scale. Only participants who reported that their symptoms / function had “stayed
the same” on a domain-specific anchor question were included in the test-retest reliability
analysis. The study received UK NHS Health Research Authority and Research Ethics
Committee approval (REC reference 19/SC/0525) and all participants gave written informed
consent for publication prior to recruitment.

2.2 Statistical Analysis

Within each dataset and for each PRO, the intra-class correlation coefficient (ICC) was
calculated using a two-way mixed effects model looking for absolute agreement in scores.
ICC values of 0.8-0.9 and >0.9 were considered to represent good and excellent test-retest
reliability respectively.

Standard error of the measurement (SEM) was calculated using the formula SEM =
SDuitrerence / V2. The smallest detectable change (SDC), indicating the minimum change score
that would be needed to represent meaningful change, was calculated at both individual and
group level (SDCingividuat = 1.96 X V2 x SEM and SDCgroup = SDCindividual / Vn). Bland-Altman
plots were graphed.

3. Results

3.1 Dataset 1: Melbourne, Australia
In the first study, 48 participants were recruited. Of these, 38 participants with confirmed
stable disease were included in this analysis (Table 1).

The ICC between baseline and 2 weeks for pain VAS, stiffness VAS, HAQ-DI and mHAQ
were 0.84, 0.82, 0.92 and 0.92 respectively (Table 2). SDCgroup figures were low for all
instruments, meaning that small changes in score at the group level can be attributed to true
change rather than measurement error. Bland-Altman plots demonstrated an acceptable
degree of minor deviation of most datapoints from the line of no difference (Figure 1).

3.2 Dataset 2: Keele, UK

In the second study, 210 first booklets and 179 paired booklets were returned. Of these, 58
participants with confirmed stable disease were included in the analysis for pain NRS, 59 for
stiffness NRS and 78 for mHAQ (Table 1).

The ICC between baseline and 2 weeks for pain NRS, stiffness NRS and mHAQ were 0.80,
0.83 and 0.87 respectively (Table 2). SDCgyroup figures were low for all instruments. Bland-
Altman plots demonstrated an acceptable degree of minor deviation of most datapoints from
the line of no difference (Figure 2).



4. Discussion

Our analysis has found that pain VAS/NRS and stiffness VAS/NRS have good test-retest
reliability (ICC >0.80) in a PMR patient population. Test-retest reliability of HAQ-DI and
mHAQ were found to be excellent (ICC >0.90) in the first study and good for mMHAQ (HAQ-
DI not tested) in the second study.

Prior to this work, there has only been a single published study examining test-retest
reliability of any instruments in a PMR patient population. Our results are similar to those
reported by Matteson et al, who determined an ICC of 0.82 for pain VAS in 14 patients with
PMR tested over a one-week period [13]. On the other hand, mHAQ demonstrated stronger
test-retest reliability in our study compared to that estimated by Matteson et al, who reported
an ICC of 0.72 [13]. This may relate to their inclusion of only newly diagnosed,
corticosteroid-naive patients, who commenced treatment after their initial visit and
conceivably may have experienced an improvement in symptoms over the two timepoints. In
contrast, participants in our study were not newly diagnosed and our analysis only included
participants who rated their disease as stable. Furthermore, all participants in our first dataset
continued steady treatment doses throughout the assessment period.

As demonstrated in a recent systematic literature review, no previous study has examined
test-retest reliability of stiffness VAS / NRS or HAQ-DI in a PMR population [9]. Our results
are therefore novel, providing preliminary confidence to researchers using these instruments
of the validity of results in this patient population.

Our study has several strengths. Both datasets were designed a priori to support test-retest
analysis and therefore deliberately included stable patients tested under similar conditions
over an appropriate time interval. This study therefore fulfills requirements outlined in the
COSMIN-OMERACT Good Methods Checklist[6]. Our sample size also makes this the
largest test-retest reliability study to have been undertaken in PMR to date, although the
number of participants in our first dataset does not meet the minimum of 50 participants
recommended by COSMIN [10, 11].

We have examined both VAS and NRS, thus providing data on each, but also limiting the
amount of data available for each individual instrument. Whilst it has been demonstrated that
VAS and NRS are relatively interchangeable in certain situations [14], this has not been
tested in a PMR patient population, so data were not combined. Future studies should explore
the relative merits of VAS versus NRS in a PMR population.

The study also has some limitations. In the first dataset, the setting in which the instruments
were administered differed as the initial questionnaires were completed in clinic whilst the
follow-up questionnaires were completed at home. However, the questionnaires were
completed in the waiting room with no undue influence by a clinician, therefore we do not
expect this difference in setting to have a major impact on results. In addition, the time of day
that the questionnaires should be completed was not mandated and may have differed
between the two questionnaires. Given the typical diurnal variation of PMR symptoms, it is
unclear what effect this may have had on results, although any variability would have been
mitigated by the exclusive inclusion of participants who reported disease / symptom stability.

Finally, the VAS / NRS question stem and response anchors used in our study were slightly
different in each of our two datasets. There is currently no standardised approach and many
studies do not report the wording used. We propose that future work should collaborate with



patient research partners to determine the optimal phrasing for these patient-reported
outcomes in PMR, and this should remain consistent in future studies.

5. Conclusion

To conclude, pain VAS/NRS and stiffness VAS/NRS demonstrate good test-retest reliability
and HAQ-DI / mHAQ demonstrate excellent test-retest reliability in PMR patients. Crucially,
our findings give confidence in the validity of clinical trial results using these PROs in a
PMR population, ultimately contributing to the development of PMR therapy. Pending
evaluation of their other measurement properties, the results of this study support the
incorporation of these instruments in a future OMERACT-endorsed core outcome
measurement set.
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