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Abstract

Objective: The aims were to validate linguistically British-English versions of the
Perceived Workplace Support Scale (PWSS), Work Accommodations, Benefits,
Policies and Practices Scale (WABPPS), and Work Transitions Index (WTI) in
rheumatoid arthritis (RA), axial spondyloarthritis (axSpA), osteoarthritis (OA) and
fibromyalgia (FM).

Methods: The three scales were adapted into British-English and reviewed by an
expert panel prior to cognitive debriefing interviews. Participants completed postal
questionnaires. Construct validity for the PWSS was assessed using Rasch analysis.
Concurrent validity included testing between the three scales and work, job strain
and work-life balance scales. Two weeks later, participants were mailed a second
questionnaire to measure test-retest reliability.

Results: The questionnaire was completed by 831 employed participants: 68%
women, 53.50 (SD 8.9) years of age, with condition duration 7.70 (SD 8.00) years.
The PWSS satisfied Rasch model requirements. Concurrent validity was mostly as
hypothesised, that is, weak to moderate negative correlations for the PWSS
(rs = 0.07 to —0.61), and weak to moderate positive correlations for the WABPPS
and WTI (rs = 0.20-0.52). Some correlations were stronger, mostly in axSpA. In-
ternal consistency (Cronbach's alpha) for all three scales was consistent with group
use in all conditions. Test-retest reliability was generally excellent, with intraclass
coefficients (2,1) of 0.80-0.93 for the three scales in the four conditions.
Discussion: Reliable, valid versions of the British-English PWSS, WABPPS, and WTI
are now available for use in research, organisational level studies and vocational

rehabilitation.
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1 | INTRODUCTION

Work ability of people with rheumatic and musculoskeletal diseases
(RMDs) can be affected by a wide range of functioning and
disability, personal, and work-related personal and environmental
contextual factors (Boonen et al., 2023; Heerkens et al, 2017).
Work-related environmental factors associated with presenteeism
(i.e., reduced productivity at work) include workplace support, work
accommodations (i.e., modifications to a job or work environment
to enable an employee with a disability to perform their job duties)
and organisational policies and practices (Boonen et al., 2021;
Brown et al,, 2023; Tang et al., 2011). Assessing such factors, the
nature of people's work (full or part-time, self-employed, job de-
mands), and job disruptions experienced, is important to gain a
better understanding of people with RMD's ability to work
(Heerkens et al., 2017; Tang et al., 2011). Patient reported outcome
measures (PROM) assessing such factors, tested across a range of
RMD, can help to identify how people with RMD's working envi-
ronment affects work participation, plan work interventions either
for individuals or organisation-wide to support ability-inclusive
employment practices, and evaluate changes in outcomes
following interventions.

Workplace support from managers, co-workers and employers
can assist people with RMD to continue working by providing not
only practical help and access to work accommodations but also
accessibility-focused workplace culture, psychological support and
understanding of disability-related work issues. The Perceived
Workplace Support Scale (PWSS), styled on a work-family support
scale, consists of three sub-scales for manager, co-worker, and
organisational support. Each has excellent internal consistency in
working people with inflammatory arthritis (1A), rheumatoid arthritis
(RA) and osteoarthritis (OA) (Gignac & Cao, 2009; Gignac et al., 2007;
Li et al., 2006). Greater manager and co-worker support were weakly,
but significantly, associated with lower health-related workplace
stress (Gignac & Cao, 2009; Gignac et al., 2007), and greater co-
worker support with fewer job disruptions (Gignac & Cao, 2009).

The Workplace Accommodations, Benefits, Policies and Practices
Scale (WABPPS) was developed through a literature review and in-
cludes work accommodations formally provided by an employer as
well as informally accessed by workers (Al Dhanhani et al., 2015;
Gignac et al.,, 2015; Jetha et al., 2021). Those with greater workplace
activity limitations, and job stress are more likely to need and use
work accommodations (Al Dhanhani et al., 2015; Jetha et al., 2021).
The Work Transitions Index (WTI) (Part 2) asks about seven common
job disruptions identified from employment literature review (Gignac
et al.,, 2004). Those with greater job disruptions are more likely to
have greater disease activity (Jetha, et al., 2015). Both the WABPPS

and WTI have face validity, but no information on validity and
reliability.

The three scales (PWSS, WABPPS, WTI) were developed in
Canada in IA and OA and used in RMD studies in IA (primarily RA)
and OA, lupus, systemic sclerosis, and juvenile arthritis (PWSS:
Gignac et al., 2007, Gignac & Cao, 2009; Li et al., 2006) (WABPPS: Al
Dhanhani et al.,, 2015; Gignac et al., 2015; Gignac, Ibrahim, Smith,
et al., 2018; Gignac, Kristman, Smith, et al.,, 2018; Jetha, et al., 2021,
2022) (WTI: Gignac, 2005; Gignac & Cao, 2009; Gignac et al., 2008,
2011, 2014, 2015; Gignac, lbrahim, Smith, et al., 2018; Gignac,
Kristman, Smith, et al., 2018; Jetha et al., 2015; Li et al., 2006). The
WABPPS included between nine and 14 items and the WTI included
seven or 10 disruptions. Definitive versions were therefore reques-
ted from the developer.

As these scales were developed in Canadian English, before use
in the United Kingdom (UK), they should be validated linguistically
(i.e., translated and culturally adapted) into British-English (a dif-
ferent form of the same language) and then tested psychometrically
(Acquadro et al., 2004). The aims of this study were therefore to
validate linguistically, investigate content validity and evaluate the
psychometrics of the British-English PWSS, WABPPS and WTI
amongst working people with RA, axial spondyloarthritis (axSpA),
lower limb OA and fibromyalgia (FM) in the UK. Testing should
include both classical testing and item response theory (e.g., Rasch
analysis) to establish psychometric properties (e.g., reliability and
validity) (Mokkink et al., 2010).

2 | METHOD

2.1 | Design, participants, and recruitment
procedures

The WORK-PROM study design used cross-cultural adaptation
(Phase 1), followed by cross-sectional surveys to establish psycho-
metric properties of the PWSS, WABPPS and WTI (Phase 2). The
Consensus-based Standards for the selection of health Measurement
Instruments (COSMIN) checklist was followed (Gagnier et al., 2021;
Mokkink et al., 2010). Phase 1 occurred in 2017 and Phase 2
occurred from March 2018 to March 2020. Approval was granted by
the National Research Ethics Service Committee East Midlands—
Leicester South (17/EM/0409) and the University of Salford's
School of Health & Society Ethics Panel (HSR1617-89). All partici-
pants provided informed, written consent.

Participants were recruited from 41 secondary care and six
community National Health Service (NHS) Trusts' Rheumatology,
Orthopaedic or Therapy out-patient clinics, with some from the
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University of Salford's Arthritis Volunteer Register, in the UK. Par-
ticipants were eligible if at least 18 years old, in paid employment at
least 1 day a week, currently working, and had a primary diagnosis of
RA; axSpA,; lower limb OA (knee and/or hip), or FM. Diagnoses were
confirmed by a rheumatologist for RA and axSpA; or a rheumatolo-
gist, orthopaedic surgeon, general practitioner, or extended scope
physiotherapist for OA and FM. Participants needed to be able to
read, write and understand British-English. Patients were ineligible if
on long-term sick leave as some of the work outcome measures
required responses about recent ability to work.

Patients were identified using these criteria in clinics (acting as
Patient ldentification Centres (PICs) (Health Research Author-
ity, 2023) by a member of their healthcare team, usually a physio-
therapist or occupational therapist. A member of the healthcare team
could also refer the patient to an NHS research facilitator. Patients
were given a short study explanation by the therapist/research
facilitator, shown the study questionnaire, and asked if they would
like further details. If yes, they were provided with an information
pack. This included a participant information sheet, reply form
(including diagnosis, employment status, and sick leave status, to
further check eligibility criteria) and a Freepost envelope addressed
to the research team. Patients could take this pack home to read and
return the reply form to the research team, if interested. If the pa-
tient could spend time with the therapist/research facilitator, the
participant information sheet was discussed, the reply form
completed in the clinic, and signed by the patient to give permission
for the therapist/research facilitator to send the form, including their
contact details, directly to the research team. Alternately, therapists
could also identify eligible patients from therapy records and mail out
information packs. Patients could contact the research team if they
had any questions about the study. PICs maintained a log of patients.
Each month, the research team updated PICs about which of their
patients had returned the reply forms. This allowed therapists/
research facilitators at PICs to post one reminder letter and an in-
formation pack to those not replying after 4 weeks. The research
team paid PICs £7.50 per participant, from their location who
returned a completed study questionnaire to assist with costs of
patient identification. PICs also received research infrastructure
support costs from their regional National Institute of Health
Research (NIHR) Clinical Research Network (CRN) for these partic-
ipants. This study was adopted into the NIHR's portfolio of approved
studies eligible for such support costs (NIHR, 2023).

2.2 | Data collection

In Phase 1, linguistic validation, and cross-cultural adaptation were
conducted to ensure that the scales' wording was comprehensible to
participants (Beaton et al., 2007). Content validity (i.e., the degree to
which scale content adequately reflects what is being measured) was
tested during cognitive-debriefing interviews (De Vet et al., 2011).
Previously, the WABPPS was conducted as an interview and thus re-

structured into a questionnaire. A review of UK employment-law

related literature was also undertaken to check whether relevant
work accommodations for working people with RMD were included.
Full details of the Phase 1 method are in Supplementary File S1.

In Phase 2, for psychometric testing, following receipt of the
reply form, the research team mailed a paper questionnaire booklet
to the patient to complete at home (Test 1: T1). The front page of the
questionnaire included a consent form to complete. Two weeks after
T1 return, they were mailed a second questionnaire (Test 2: T2) to
assess test-retest reliability. Following each mailing, if required,
participants were sent a reminder at 2 weeks (letter) and 4 weeks
(letter plus questionnaire booklet).

The T1 booklet included demographic data, such as age, sex,
living arrangements, education status, condition duration (of symp-
toms and from diagnosis), medication regimen, employment status
and job title. The latter was coded into job skill-level categories
(1 = elementary occupations, e.g., cleaner, refuse collector, shelf
filler; 2 = requiring compulsory education/work-related training;
3 = post-compulsory education (sub-degree) or longer work experi-
ence; 4 = degree education or equivalent experience (Office for
National Statistics, 2016).

The T1 booklet also included the three scales, that is, the British-
English versions of the PWSS, WABPPS and WTI: The PWSS includes
19 items each scored O = strongly disagree to 4 = strongly agree:
Part 1 Manager Support (four items, range 0-16); Part 2 Co-worker
Support (eight items, range 0-32); and Part 3 Organisational Sup-
port (seven items, range 0-28), with higher scores indicating better
perceptions of workplace support. No time frame is specified as
questions relate to current employment (Li et al., 2006; Supplemen-
tary File S2).

The WABPPS has two parts. Part 1 consists of 16 work accom-
modations, policies, or benefits, with four related questions about
need for, use, availability and, if used, helpfulness. Items can be
considered individually, or the total number of items needed, avail-
able and used are summed (score range for each question is 0-16).
Items can be used to explore whether work needs are met, unmet
or exceeded, with those scoring 0-1 having low, 2-4 medium, and
5 or more high need/use. Total scores could also be calculated
separately for those items related to work accommodations/pol-
icies, and benefits. Part 2 asks whether employers refused to provide
work accommodations, and if yes, why (Gignac, Ibrahim, Smith
et al,, 2018; Supplementary File S3). Part 1 Q1 was psychometrically
tested.

The WTI has four parts: Part 1 identifies employment status;
Part 2 lists seven common work disruptions related to occasional loss
of work time (items 1, 2 and 7) and changes in the nature of work
(items 3, 4, 5, and 6), with items answered as yes, no, or not appli-
cable, and summed to identify the number of disruptions experi-
enced; Part 3 requests absenteeism (numbers of days of sick leave)
within a fixed time period (modifiable according to the study, in this
case 6 months) due to the health condition, and for other reasons;
and Part 4 about any changes in job, or to working hours, within a
fixed time period (also modifiable according to study) (Gignac

et al., 2008, Supplementary File S4). Part 2 was psychometrically
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tested. Scoring instructions and handling of missing data for the three
scales are explained in Supplementary Files S2-54.

To test concurrent validity, a lot of work and health scales were
included in the T1 questionnaire booklet. For all, a higher score in-
dicates worse status, unless otherwise stated.

2.2.1 | Work scales

Three scales evaluated both the physical and emotional impact of
health conditions on work and included the British-English Work-
place Activity Limitations Scale (WALS), a measure of presenteeism,
with 12 items of: physical work ability (eight items); managing work
demands (physically and/or mentally) (three items); and concentra-
tion at work (one item), scored O = no difficulty to 3 = unable to do
(range 0-36) (Hammond et al., 2023b). The Work Limitations
Questionnaire-25 (WLQ-25) indicates the percentage of productivity
losses in the past 2 weeks (Lerner et al., 2001). Two forms of the
Work Instability Scale (WIS) were used: the RA-WIS for RA, OA, or
FM (Gilworth et al., 2003; Tang et al., 2010) and ankylosing spon-
dylitis (AS)-WIS for axSpA (Gilworth et al., 2009). Both measure the
mismatch between work abilities and job demands.

Additionally, four other personal work-related measures were
included: the Long-Term Conditions Job Strain Scale (LTCJSS: range
0-60), measuring health condition-related factors contributing to job
strain; the Long Term Conditions Work Spillover Scale (LTCWSS:
range 0-24) assessing reciprocal demands of work on managing the
health condition and the condition interfering with work; and the
Work-Health-Personal Life Perceptions Scale (WHPLPS) evaluating
work-life balance for those with chronic conditions. This consists of
two parts: Part 1 Condition negatively Affects Work (CAW: range
0-32), and Part 2 Work and personal life affect Condition and its
management (WAC: range 0-28) (Hammond et al, 2023a). The
fourth scale was work self-efficacy, measured on a 0-10 numeric
rating scale (NRS), with higher scores indicating greater self-efficacy.

2.2.2 | Health scales

The following are included in the T1 booklet. As some were
condition-specific, four separate T1 questionnaire booklets were
used, with participants completing the booklet relevant to their
condition.

For RA, the RA Impact of Disease (RAID) scale, consisting of
seven 0-10 NRS (e.g., pain, fatigue) scored by summing weighted
scores (Gossec et al., 2011); and the Health Assessment Question-
naire (HAQ), consisting of 20 physical function items rated O = not at
all difficult to 3 = unable to do (Kirwan & Reeback, 1986). The HAQ
was scored by summing all items (0-20 = mild; 21-40 = moderate;
41-60 = severe disability) without adjustment for using aids and
devices (Tennant et al., 1996). For axSpA, the Bath Ankylosing
Spondyloarthritis Disease Activity Index (BASDAI), including items of
symptom severity (e.g., pain, fatigue) (Garrett et al., 1994), and the

Bath Ankylosing Spondyloarthritis Functional Index (BASFI: score
range 0-10) including 10 physical function items (Calin et al., 1994).
For OA, two sub-scales of the Western Ontario McMaster Univer-
sities Osteoarthritis Index (WOMAC) were included: pain (five items);
and physical function (17 items), both scored 0 = none to
4 = extreme, with total scores for each sub-scale calculated (Bellamy
et al., 1988). Finally, for FM, two sub-scales of the Revised Fibro-
myalgia Impact Questionnaire (FIQR) were included, symptoms (10
items: score range 0-50); and physical function (nine items: score
range 0-30) (Bennett et al., 2009). For all four conditions, pain, fa-
tigue, and mood 0-10 NRS were included (or extracted from health
scales). Additionally, a question about perceived health status was
included (Likert scale 1 = very good to 5 = very poor) for discriminant
validity testing.

At Test 2, participants completed the three scales again, that is,
the PWSS, WABPPS, and WTI plus perceived change in health status
for reliability testing: ‘Overall, how much is your arthritis/condition
troubling you now compared to when you last completed this ques-
tionnaire?’ (1 = much less; 2 = less 3 = about the same; 4 = more;

5 = much more).

2.3 | Sample size

A minimum of 150 cases was needed within each condition group as
Rasch analysis was used to assess construct (structural) validity
(Rasch, 1980). Up to 250 were collected to ensure a broad spread of
responses. At least 79 sets of repeated responses were needed to
demonstrate that a test-retest correlation of 0.70 differs from a
background correlation (constant) of 0.45, with 90% power at the 1%
significance level. A test-retest reliability correlation of 0.70 is
considered a minimum acceptable level (Nunnally, 1978).

2.4 | Statistical analyses

Demographic and Phase 1 item relevance scores and Phase 2 work
and health scales were summarised descriptively as appropriate.
RUMM 2030+ software was used for Rasch analysis (Andrich
et al., 2015). As all Phase 1 items and Phase 2 scales were either
ordinal or not normally distributed, non-parametric statistical tests
were conducted using the Statistical Package for the Social Sciences
(SPSS) v26 (IBM Corp, 2019). The following psychometric properties
were assessed:

241 | Compliance

Compliance (i.e., amount of missing data) was assessed by identifying
the number (%) of missing data items in each of, and total number of
PWSS, WABPPS and WTI (Part 2) which were not scoreable. Less
than 3% of missing data are acceptable and more than 15% unac-
ceptable (De Vet et al., 2011).
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24.2 | Validity

Construct (structural) validity measures the degree to which scale
scores adequately reflect the dimensionality of the construct
measured, that is, do all items measure the same construct (unidi-
mensional), and are items independent of one another. The first
analytical strategy was testing the fit of the PWSS for each condition
to the Rasch Model. This model specifies what should be achieved if
the scale can be transformed from an ordinal-to an interval-level
scale. Providing a fully integrated analytical solution, it entails tests
of unidimensionality; invariance by key contextual factors (i.e., can
the three scales be used to assess group differences as scale items
are interpreted similarly across groups. e.g., across conditions, age
groups, sex) (Teresi et al., 2000); whether or not the scale items form
an appropriate probabilistic ordering consistent with the model ex-
pectations, and thus allowing the transformation of the scale to in-
terval level measurement. Full details about the Rasch analysis are in
Supplementary File S5 and elsewhere (Tennant & Conaghan, 2007).
The WABPPS and WTI Part 2 were not tested as both scales sum the
frequency of items recorded rather than measuring a trait.

Concurrent validity (i.e., the degree to which scale scores correlate
with other relevant scales) was assessed using Spearman's correla-
tions. Correlations of 0.20-0.39 are considered weak; 0.4-0.59
moderate, and >0.6 strong (Evans, 1996). Moderate positive corre-
lations were hypothesised between the three PWSS sub-scales’
scores, and between the WABPPS Q1 (number needed) and WTI Part
2 (number of job disruptions). For the PWSS, the following were
hypothesised: weak to moderate negative correlations with the
WALS, WLQ-25, WIS, LTCJSS, LTCWSS, WHPLPS and health scales,
that is lower workplace support is correlated with worse work dif-
ficulties, greater job strain, work spillover and worse work-life bal-
ance, but less so with health; and weak to moderate positive
correlations with work self-efficacy.

For the WABPPS and WTI scores, the following were hypoth-
esised: weak to moderate positive correlations with the WALS, WLQ-
25, WIS, LTCJSS, LTCWSS, WHPLPS and health scales; and weak to
moderate negative correlations with work self-efficacy. Correlations
were anticipated as weak or moderate because work socio-cultural,
economic, and political factors can also potentially influence PWSS,
WABPPS and WTI scores.

Discriminant validity, that is, hypothesis testing that there would
be significant score differences in PWSS, WABPPS, and WTI scores
between those reporting good, fair, and poor health; and low, mod-
erate, or high work instability on the RA-WIS (RA, OA, FM) or AS-
WIS (axSpA). These were assessed using Kruskal-Wallis tests, with
p < 0.05 considered significant. Further tests between groups were

conducted using Mann-Whitney tests, as needed.

2.4.3 | Reliability

Internal consistency, that is, the degree of interrelatedness between

items within a scale, was assessed using Cronbach's alpha. Results

>0.80 were deemed good to excellent: >0.90 is consistent with in-
dividual use; and >0.70 with group-level use (Evans, 1996). The
Person Separation Index (PSI) was also calculated for the PWSS, for
which scores >0.70 indicate group-level use; and >0.85 individual use
(Tennant & Conaghan, 2007).

Test-retest reliability is the extent to which scores are the same
for repeated measurements over time in those reporting health
has not changed (i.e, perceived health is ‘the same’ at T2). This
was assessed using Spearman's correlations and intraclass corre-
lation coefficients (ICC (2,1): two-way random consistency,
average measure models). An ICC >0.75 is considered excellent
and 0.50-0.74 moderate (Cichetti. 1994). The reliability of indi-
vidual scale items was calculated using weighted kappa, with
levels of agreement as 0.41-0.60 = moderate; >0.61 = good
(Evans, 1996).

244 | Precision

Precision was assessed by calculating (a) the Standard Error of Mea-
surement (SEM), a function of the reliability of the instrument and
the standard deviation; and (b) the Smallest Detectable Difference
(SDD), derived from the SEM with the formulae (SEM x 1.96 x \/2).
It is a statistical estimate of the smallest detectable difference across
groups above measurement error (Donoghue, PROP group &
Stokes, 2009).

Floor and ceiling effects were considered present if >15% of
participants achieved either the lowest or highest scores (Terwee
et al,, 2007). If present, these can negatively affect the quality of a
scale as responsiveness (i.e., ability to detect change over time) will
be limited.

3 | RESULTS

3.1 | Phase 1
Full details of the linguistic validation, cross-cultural adaptation
and content validity results are in Supplementary File S1; Ta-
bles S1-S6). In cognitive debriefing interviews (n = 48; participant
characteristics are in Table 1), most items in all three scales were
considered very or extremely relevant by participants, with no
differences between conditions. Participants in job skill-level
groups 1 and 2 (i.e., elementary; and semi-skilled jobs) were
significantly more likely to report items in the PWSS and WTI Part
2 as extremely relevant compared to very relevant items in groups
3 and 4 (skilled; semi-professional, professional and managerial
jobs). The WABPSS responses were similar across job skill groups
except for six items (three about working hours, and three physical
wok accommodations) being more relevant for those in groups 1
and 2.

All three scales were considered comprehensive and compre-

hensible. Changes made by the expert panel were generally minor
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wording changes and consistency of terminology within scales.
Changes made marginal reductions to Flesch-Kincaid Reading Grade-
Level scores (i.e., reading age) in the Canadian-to the British-English
versions of the: PWSS from 14 to 13 years, and the WTI was similar
at 12 years. The British-English WABPPS reading age was 12 years.
Reading age was not calculated for the Canadian WABPPS as it was
an interview schedule. The British-English versions of the three
scales are in Supplementary Files S2-54.

3.2 | Phase 2

Overall, 1359 people were referred from PICs or volunteered for the
study. Of these, 831 (61%) returned T1 and 622 both T1 and T2
booklets (Figure S1). The response rates were secondary care 62%
(696/1117), community care 53% (119/224), and volunteers 89%
(16/18). Participant characteristics are shown in Table 1 and work
and health scales in Table 2. Median time between tests was 36 (IQR
28-47) days.

3.2.1 | Compliance

Missing data in the scales were low. In the PWSS, this ranged from
0% (RA, axSpA, FM) to 1.13% (OA), with only two responses for OA in
the Organisational Support sub-scale not scoreable. However, sub-
scales were not applicable to those self-employed (Parts 1 and 3)
and/or with no co-workers (Part 2), meaning that for the Manager
Support subscale 10.89%-18.85%, Co-worker Support sub-scale
8.33%-11.93%, and Organisational Support sub-scale 8.33%-
17.17% were not completed. For the WABPPS Q1, between 1.28%
(FM) and 2.01% (RA) were not scoreable. For the WTI Part 2, be-
tween 0.33% (RA) and 1.10% (OA) were not scoreable (Tables S7-
S9).

3.2.2 | Validity

Construct (structural) validity

The fit of the data for the PWSS to the Rasch model is shown in
Table 3. Full details of the Rasch analysis results are in Supplemen-
tary File S5, Tables S10 and S11.

Part 1 Manager Support was unidimensional with a good fit to
the Rasch model in the four conditions. Part 2 Co-worker Support
and Part 3 Organisational Support needed adjustment within con-
ditions due to the substantial local dependency, but then achieved
fit and were unidimensional. DIF was only identified occasionally
for sex and education. For the combined dataset (i.e., all four
conditions combined, n = 831), the Co-worker Support scale
showed adequate fit but not Manager or Organisational Support.
Creating total scores for the three parts did not fit the Rasch
model. Overall, the three parts are best scored separately and

within conditions only.

Concurrent validity

Results are shown in Tables 4 and 5. The three PWSS sub-scales
correlated moderately to strongly with each other in the four con-
ditions (rs = 0.43-0.79), except for the RA Co-worker sub-scale which
correlated weakly with the Manager sub-scale (rs = 0.38). WABPPS
Q1 and WTI Part 2 also correlated moderately with each other
(rs = 0.44-0.55).

As hypothesised, for the PWSS correlations with work scales
(WALS, WLQ-25, WIS) were generally weakly negative (although still
significant at p < 0.01 for most) in the four conditions (rs = —0.07 to
—0.46 across the three sub-scales), with generally the lowest in OA
(with no correlations in the Co-worker sub-scale) and highest in
AxSpA. Correlations with work personal factors (LTCJSS, LTCWSS
and WHPLPS) were generally weakly to moderately negatively
correlated (rs = —0.11 to —0.61), again with correlations highest in
axSpA. Organisational Support generally had higher correlations,
followed by Manager Support and Co-worker Support. Correlations
with work self-efficacy varied from no to moderate positive corre-
lations (rs = 0.17-0.42). There were generally weak negative or no
correlations with health scales (ry = 0-0.35).

Correlations for the WABPPS and WTI were also as hypoth-
esised (significant at p < 0.01 for most). For the WABPPS Q1,
there were weak to moderate positive correlations with work
scales (rs = 0.20-0.52) and work personal factors (rs = 0.27-0.52).
There were either no or weak negative correlations with work
self-efficacy (r; = —0.16 to-0.23), and no or weak positive corre-
lations with health scales (r = 0-0.44). For the WTI Part 2, there
were generally moderate-to-strong positive correlations with work
scales (rs = 0.40-0.72) and work personal factors (r; = 0.35-0.69).
There were weak to moderate negative correlations with work
self-efficacy (r = —0.28-0.48), and weak to moderate correlations
with health scales (r; = 0.18-0.53). For the WABPPS and WTI
Part 2, correlations were highest for axSpA and generally lowest
in FM.

Discriminant validity

There were significant differences between levels of perceived dis-
ease severity across all four conditions for the WABPPS and WTI
Part 2, except for the WABPPS in FM. However, there were only
significant differences in axSpA for the PWSS sub-scales (Table S12).
For low, moderate, and high work instability groups, there were
significant differences between groups across all four conditions for
the PWSS, WABPPS Q1 and WTI Part 2, except for the PWSS Co-
worker scale in OA (Table S13).

3.2.3 | Reliability

Internal consistency

Cronbach's alpha values for the three scales were mostly good to
excellent (0.75-0.94), consistent with group-level use, except for the
WTI Part 2 for FM (a = 0.60) (Table 6). The PSI values for the PWSS
were also good (0.80-0.90) (Table 3).
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(Continued)

TABLE 2

FM (n = 156)

OA (n = 176)

axSpA (n = 202)

RA (n = 297)

Median (IQR) unless otherwise stated

FM:

FIQR (normalised scores):

34.50 (28.13-39.00)

- Symptoms (0-50)

HAMMOND ET AL.

19.33 (14.67-22.67)

- Function (0-30)

Abbreviations: AS, ankylosing spondylitis; axSpA, axial spondyloarthritis; BASDAI, Bath Ankylosing Spondylitis Disability Index; BASFI, Bath Ankylosing Spondylitis Function Index; Benefits, Policies and

Practices Scale; FIQR, Fibromyalgia Impact Questionnaire - Revised; FM, fibromyalgia; HAQ, Health Assessment Questionnaire; LTCJSS, Long-Term Conditions Job Strain Scale; LTCWSS, Long-Term
Conditions Work Spillover Scale; NRS, numeric rating scale; OA, osteoarthritis; PWSS, Perceived Workplace Support Scale; RA, rheumatoid arthritis; RAID, RA Impact Disease; WABPPS, Workplace

Accommodations, Benefits, Policies and Practices Scale; WALS, Workplace Activity Limitations Scale; WHPLPS, Work-Health-Personal Life Perceptions Scale (Part 1 CAW

Condition negatively Affects Work

Work and personal life Affect Condition and its management); WIS, Work Instability Scale; WLQ-25, Work Limitations Questionnaire-25; WOMAC, Western Ontario

McMaster Universities Osteoarthritis Index; WTI, Work Transitions Index Part 2.

and personal life; Part, 2 WAC

Test-retest reliability

At T2, 356/622 (57%) reported their condition was ‘the same’ as at
T1 and were included in analyses. For all four conditions, correlations
between T1 and T2 scores were strong to very strong for the three
scales (rs = 0.63-0.86), apart from being moderate in FM (rs = 0.48).
ICCs (2,1) were excellent at 0.80-0.93, except for the WTI Part 2 in
FM (0.68) (Table 6). Item reliability was generally moderate to good,
although more items were weak in the WTI Part 2 for OA and FM
(Tables S14-S16).

3.2.4 | Precision

Precision

The SEM and SDD scores for the scales are shown in Table 6.

Floor and ceiling effects

Between 0% and 14.70% of participants scored either the lowest
or highest scores on the PWSS sub-scales, that is, within
acceptable limits (<15%), apart from a ceiling effect (19.80%) in
axSpA for the Manager Support sub-scale (Table S17). Effects
were not calculated for the WABPPS or WTI Part 2 scales as
these scales report frequencies and many employed participants
with RMD may not need work accommodations or experience job

disruptions.

4 | DISCUSSION

Linguistically validated British-English versions of the PWSS,
WABPPS and WTI are now freely available for use in the UK (Sup-
plementary Files $2-54). This study provides new evidence that the
PWSS, WABPPS and WTI (Part 2) have good psychometric properties
in RA, axSpA, OA and FM.

As was clear from participant feedback, the three scales had
good content validity as all items were considered very or
extremely relevant. Comments on the PWSS included: ‘This is very
relevant as | had a manager in the past who was a real pain, it makes all
the difference to how stressful a job is.” For the WABPPS, ‘Yes, |
needed all those things listed and really was not aware if we had any of
them until | investigated [at work]. | really should have known having
worked there for 9 years, right?” The WABPPS can therefore play a
role in patient activation, prompting identifying the availability of
work accommodations, benefits, and policies. The WTI Part 2 was
also viewed positively: ‘This gets to understanding that you have to
adapt, adjust working life.... They all impact on how you do your work.’
Input from patient research partners and the developer helped
ensure linguistic and cross-cultural validity. The reading age of the
scales was 12-13 years, meaning these should be understandable
for most people in the UK, as the average reading age is 11-
14 vyears (Health Education England, undated). However, the
WABPPS does require respondents to pay careful attention to the
instructions.
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TABLE 3 Fit of the perceived workplace support scale to the Rasch model: construct (structural) validity.

WILEY____*

Residuals (SD) Chi-Square Reliability Biiierereiy

Scale/diagnosis Item Person Value (df) p PSI a % t-tests (LCI) DIF ECV Latent Correlation
PWSS: Part 1 manager support:

-RA 0.38 143 48.50 (36) 0.08 0.82 087  6.20 (3.50) None - -

- axSpA 0.19 1.37 40.10 (32) 0.13 084 087  5.90 (2.60) None - -

- OA 0.60 1.25 25.80 (36) 0.90 0.80 083 260 None - -

-FM 0.83 141 2570 (32) 078 084 089  7.30 (3.60) Education - -
Combined conditions 0.67 1.42 83.00 (36) 0.00 0.82 0.87 4.40 None - -
PWSS: Part 2 Co-worker support:

-RA 0.72 1.19 33.7 (32) 0.38 081 084 431 None 093 -

- axSpA 1.86 1.68 75.50(72)  0.37 088 091  7.20 (4.00) Education - -

- OA 0.04 0.83 20.00 (18) 0.33 086 089 390 None 0.99 0.99

-FM 0.10 1.03 14.30 (27)  0.98 083 087 210 None 094 -
Combined conditions ~ 2.31 1.40 49.10 (45) 0.31 0.82 084 5.10 (3.60) Sex 0.95 -
PWSS: Part 3: Organisational support

-RA 1.33 1.04 32.10 (18) 0.02 0.90 089  8.10 (5.40) None 0.92 0.95

- axSpA 1.30 1.07 36.30 (19) 0.01 0.85 0.84 4.00 None 0.94 0.91

- OA 2.26 1.45 16.40 (27) 095 083 083 320 None 0.73 0.90

-FM 0.89 0.86 31.90 (20) 0.05 0.90 0.90 4.20 None 0.97 0.99
Combined conditions ~ 3.88 1.54 82.20 (36) 0.00 089 082 6.70 (5.10) None 0.88 0.87
PWSS: TOTAL score

-RA 0.97 0.79 53.90 (44) 0.15 083 081 3.00 None 0.88 0.91

- axSpA 141 0.83 47.30 (44) 0.34 0.72 0.74 2.40 None 0.77 0.65

- OA 0.82 1.06 2740 (27) 0.44 0.76 078  5.80 (2.40) None 081 -

-FM 1.06 0.88 58.50 (45) 0.09 0.65 0.69 2.30 None 0.70 0.55
Combined conditions ~ 1.57 111 65.00 (60) 0.31 069 066 230 Sex 074 -
Ideal values <14 <14 >001 >07 >07 <5% >0.9 >0.9

Abbreviations: a, Cronbach's alpha; axSpA, axial spondyloarthritis; DIF, differential item functioning; ECV, explained common variance; FM,
fibromyalgia; LCI, lower confidence interval; OA, osteoarthritis; PSI, person separation index; RA, rheumatoid arthritis; SD, standard deviation.

This is the first study examining construct (structural) validity of
the PWSS in RA, axSpA, OA and FM, demonstrating fit to the Rasch
model. These scales were unidimensional, meaning that raw scores
can be summed. Generally, the three parts of the PWSS had
moderate-to-strong correlations with each other, indicating that
workplace culture can have a similar influence across co-workers,
managers, and organisation, either for better or worse. Correlations
with work scales and work personal factors were generally weak to
moderate, indicating that increasing work difficulties, job strain, work
spillover, and work-health-life balance are associated with worse
workplace support (and vice versa). Correlations are not indicative of
causation. However, this suggests that workplaces perceived by
workers with health conditions as being less psychologically and

practically supportive could contribute to their work difficulties and

increase job stress. A UNISON (a UK trade union) survey of members
with disabilities (n = 2873) identified that 55% experienced a positive
response on disclosing their condition to their employer, but 34% did
not find them supportive or became unsupportive as time went on
(UNISON, 2020).

At the same time, additional research needs to be conducted
related to decisions to disclose or share information with co-
workers. Some research points to very different reasons for
disclosure to colleagues, differentiating between disclosure related
to approach goals and the desire to achieve a positive outcome like
improved relationships and sustaining good job performance versus
avoidance goals where individuals feel forced to disclose to prevent
reputational damage and being seen as a poor worker (Gignac
et al., 2021).
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TABLE 4 Concurrent validity of the perceived work support scale with work and health measures.

PWSS (manager) (rs) PWSS (co-worker) (rs) PWSS (organisation) (rs)

RA ax SpA OA FM RA AxSpA OA FM RA axSpA OA FM
PWSS: Manager - - - - - - - - - - - -
PWSS: Co-worker 0.38** 0.57** 049%™ 0.53* - = = = - = = -
PWSS: Organisation 0.64** 0.79** 0.8 067 043" 060" 053* 048" - - - -
Work scales:
WALS -0.20** -046* -0.17* -0.30** -0.17** -0.30* -0.07 -0.24* -0.22** -0.39** -0.26"™ -0.34**

WLQ-25 productivity loss (%) -0.20** -0.44** -0.13 -0.29**

WIS -0.28** -0.44* -0.23** -0.30**
LTCJSS -0.33** -0.50** -0.33** -0.40**
LTCWSS -0.44* -0.61** -0.38** -0.39**
WHPLPS part 1 -0.26" -0.49* -0.29* -0.21*
WHPLPS part 2 -0.34** -045** -0.32** -0.24**
Work self-efficacy 0.27** 0.37** 0.38** 0.42*

Health scales:
Pain NRS -0.21** -0.18* - —-0.06
Fatigue NRS -0.23** -0.28** -0.11 -0.13
Mood NRS -0.26** -0.23** -0.28"* -0.15
RA:

- RAID -0.23** - - -

- HAQ20 -0.08 - - -
axSpA:

- BASDAI - -0.27* - =

- BASFI = -0.29* - =
OA:

- WOMAC pain - - -0.10 -

- WOMAC physical function - - 0.00
FM:

- FIQR symptoms - - = -0.15

- FIQR function - - - -0.17*

-0.23* -031** -0.15 -0.21* -0.26* -040" -0.23** -0.33**
-0.25** -0.30* -0.15 -0.21* -0.33** -0.38" -0.40" -0.38™*
-0.29** -0.34** -0.24" -0.34" -0.39** -0.51" -0.45" -0.45%*
-0.37** -0.44* -0.34" -0.32"* -0.44" -0.59" -045" -0.44"
-0.27** -0.36* -0.16 -0.15 -0.35** -0.48" -0.38"* -0.27**
-0.26** -0.32** -0.22* -0.11 -0.39** -043" -042** -0.29**

0.32**  0.33* 0.17 0.26** 038" 034 037 037*

-0.12  -0.19* - 0.00 -0.20"* -0.17* - -0.06
-0.13* -0.16* 0.00 0.02 -0.22** -0.23* -0.18* -0.11
-0.22** -0.20"™ -0.32* -0.11 -0.20"™ -0.30** -0.35** -0.01

-0.17** - - - -0.20" - - -
-0.13* - - - -0.16* - - -

= -0.22* - = = -0.23* - =
= -0.19* - = = -0.23* - =

- - 004 - - - -013 -
. - 015 - . - -005 -

= = = -003 - = = -0.16
= = = -0.09 - = = -0.19*

Abbreviations: axSpA, axial spondyloarthritis; BASDAI, Bath Ankylosing Spondylitis Disability Index; BASFI, Bath Ankylosing Spondylitis Function Index;
FIQR, Fibromyalgia Impact Questionnaire - Revised; FM, fibromyalgia; HAQ, Health Assessment Questionnaire; LTCJSS, Long-Term Conditions Job
Strain Scale; LTCWSS, Long-Term Conditions Work Spillover Scale; NRS, numeric rating scale; OA, osteoarthritis; PWSS, Perceived Workplace Support
Scale; RA, rheumatoid arthritis; RAID, Rheumatoid Arthritis Impact of Disease; rs, Spearman’s correlations; WABPPS, Workplace Accommodations,
Benefits, Policies and Practices Scale (Q1 need); WALS, Workplace Activity Limitations Scale; WHPLPS, Work-Health-Personal Life Perceptions Scale
(Part 1 CAW = Condition negatively Affects Work and personal life; Part, 2 WAC = Work and personal life Affect Condition and its management); WIS,
Work Instability Scale; WLQ-25, Work Limitations Questionnaire-25; WOMAC, Western Ontario McMaster Universities Osteoarthritis Index; WTI,

Work Transitions Index Part 2.
Correlation significant at **p < 0.01; *p < 0.05.

The WABPPS Q1 (i.e.,, need for work accommodations, benefits,
and policies) was weakly to moderately correlated with work scales
and work personal factors. Potentially, a stronger correlation might
have been anticipated, that is, as work difficulties increase, so does
the need for work accommodations. However, people with long-term

health conditions may take some time to adjust psychologically to
accepting the need for work accommodations, not (yet) perceive the
need for these despite work difficulties and find it challenging to
identify needs (British Society of Rehabilitation Medicine, 2021;
Gignac et al., 2023). Additionally, they simply may not know their
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TABLE 5 Concurrent validity of the work accommodations scale (Q1 need for) and work transitions index (part 2: number of job

disruptions).

WABPPS (Q1 need) (rs)

WTI part 2 (r)

RA AxSpA OA FM
WTI part 2 0.49** 0.55** 0.52** 0.44**
Work scales:
WALS 0.47** 0.52** 0.44** 0.29**

WLQ-25 productivity loss (%) 0.43** 0.47** 0.33** 0.20*

WIS 0.36** 0.48** 0.39** 0.24**
LTCJSS 0.46™* 0.52** 0.42** 0.31**
LTCWSS 0.34** 0.44** 0.27** 0.35**
WHPLPS part 1 0.40** 0.45** 0.38** 0.27**
WHPLPS part 2 0.29** 0.38** 0.29** 0.29**
Work self-efficacy -0.22*  -0.16* -0.23* -022**

Health scales:
Pain NRS 0.20** 0.32** = 0.00
Fatigue NRS 0.31** 0.41* 0.27** 0.09
Mood NRS 0.21** 0.33** 0.30** 0.04
RA:

- RAID 0.28** - - -

- HAQ20 0.36™* - - -
axSpA:

- BASDAI = 0.44** = =

- BASFI = 0.40** = =
OA:

- WOMAC pain - - 0.17* -

- WOMAC physical function - - 0.23** -
FM:

- FIQR symptoms - - - 0.12

- FIQR function - - - 0.15

RA (n =297) AxSpA (n=202) OA (n=176) FM (n= 156)

0.61* 0.72* 0.54* 0.49*
0.55** 0.71* 0.49** 0.47**
0.58" 0.66** 0.58" 0.40""
0.56** 0.68** 0.56* 0.47*
0.54* 0.69** 0.43" 0.47*
0.57** 0.62** 0.53** 0.46*
0.39* 0.54* 0.37* 0.35*
-041* -0.48"** -0.43" -0.28"**
0.38** 0.42** - 0.23*"
0.42* 0.50** 0.36* 0.18*
0.31** 0.47** 0.38** 0.26*"
0.44* - - -
0.46* - - -

- 0.53* - -

- 0.48** - -

- - 0.26* -

- - 0.26" -

- - - 0.36*"
- - - 0.40**

Abbreviations: axSpA, axial spondyloarthritis; BASDAI, Bath Ankylosing Spondylitis Disability Index; BASFI, Bath Ankylosing Spondylitis Function Index;
FIQR, Fibromyalgia Impact Questionnaire - Revised; FM, fibromyalgia; HAQ, Health Assessment Questionnaire; LTCJSS, Long-Term Conditions Job
Strain Scale; LTCWSS, Long-Term Conditions Work Spillover Scale; NRS, numeric rating scale; OA, osteoarthritis; PWSS, Perceived Workplace Support
Scale; RA, rheumatoid arthritis; RAID, Rheumatoid Arthritis Impact of Disease; rs, Spearman’s correlations; WABPPS, Workplace Accommodations,
Benefits, Policies and Practices Scale (Q1 need); WALS, Workplace Activity Limitations Scale; WHPLPS Work-Health-Personal Life Perceptions Scale
(Part 1 CAW, Condition negatively Affects Work and personal life; Part, 2 WAC, Work and personal life Affect Condition and its management); WIS,
Work Instability Scale; WLQ-25, Work Limitations Questionnaire-25; WOMAC, Western Ontario McMaster Universities Osteoarthritis Index; WTI,

Work Transitions Index Part 2.
Correlation significant at **p < 0.01; *p < 0.05.

legal rights, or perceive these are unavailable, and not consider their
needs.

The WTI part 2 was moderately to strongly correlated with
work difficulties and work personal factors, as expected. Correla-
tions for all three scales were better for axSpA, the group with

significantly more men, full-time workers, and having level 3-4 jobs,

which often provide greater job autonomy. It was notable that
correlations were lowest in OA, despite the scales having been
developed in OA and IA in Canada. For all three scales, internal
constancy was sufficient for group-level use, meaning they are
suitable for research, and organisational-level use, which is their

main purpose.
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TABLE 6 Test-retest reliability and precision of the PWSS, WABPPS Q1, and WTI Part 2 (‘the same’ at Test 2).

Cronbach's a

n for
test-retest®

PWSS: Manager support (0-16)

T1 score median (IQR)

RA 0.87 (n=241) 101 12.00 (8.00-14.00)
axSpA  0.87 (n = 170) 81 11.00 (8.00-13.50)
OA 0.83 (n = 156) 69 11.00 (8.00-13.50)
FM 0.89 (n = 138) 49 10.00 (6.00-12.50)

PWSS: Co-worker support (0-32)

RA 0.90 (h = 263) 114 24.00 (20.00-28.00)
axSpA 091 (n = 181) 89 23.00 (18.00-25.50)
OA 0.89 (n = 155) 69 23.00 (17.00-27.50)
FM 0.92 (n = 143) 51 22.00 (16.00-28.00)

PWSS: Organisational support (0-28)

RA 0.94 (n = 246) 101 17.00 (13.00-21.00)
axSpA  0.92 (n = 174) 85 17.00 (14.00-21.00)
OA 0.93 (n = 156) 68 16.00 (10.75-21.00)
FM 0.94 (n = 143) 50 14.50 (10.00-21.00)
WABPPS: Q1 need (0-16)
RA 0.87 117 4.00 (2.00-7.00)
axSpA  0.87 99 3.00 (1.00-6.00)
OA 0.83 79 3.00 (1.00-5.00)
FM 0.82 54 9.00 (6.00-12.00)
WTI: Part 2 (0-7)
RA 0.78 133 1.00 (0.00-3.00)
axSpA  0.75 99 0.00 (0.00-2.00)
OA 0.75 79 1.00 (0.00-2.00)
FM 0.60 53 3.00 (2.00-5.00)

Correlation
T2 score median (IQR)  T1 T2 (r,) ICC (2,1) (95% Cl) SEM  SDD
11.00 (8.00-14.00) 0.72** 0.86 (0.80, 0.91) 152 429
11.00 (8.00-14.00) 0.70** 0.85 (0.76, 0.90) 146 411
10.50 (7.00-14.00) 0.79** 0.88 (0.80, 0.92) 143 404
9.00 (5.50-12.00) 0.63** 0.80 (0.65, 0.89) 200 5.5
23.00 (19.00-26.25) 0.74** 0.87 (0.81, 0.91) 228 644
23.00 (20.00-26.00) 0.63** 0.82 (0.73, 0.89) 247 697
22.00 (16.00-26.00) 0.83** 0.90 (0.83, 0.94) 207 585
23.00 (17.00-28.00) 0.76** 0.88 (0.80, 0.93) 295 835
15.00 (12.00-21.00) 0.81** 0.90 (0.85, 0.93) 178 501
16.00 (13.00-21.00) 0.76** 0.89 (0.83, 0.93) 1.94 546
15.00 (9.25-21.00) 0.86** 0.93 (0.88, 0.96) 177 5.07
14.00 (10.50-19.25) 0.72** 0.85 (0.74, 0.92) 263 741
3.00 (1.00-7.00) 0.77** 0.88 (0.83, 0.92) 131 371
3.00 (1.00-5.00) 0.68** 0.88 (0.82, 0.92) 1.18 334
3.00 (1.00-5.00) 0.75** 0.83 (0.73, 0.89) 142 401
9.50 (6.00-12.00) 0.74** 0.85 (0.75, 0.92) 149 422
1.00 (0.00-2.00) 0.68** 0.81 (0.73, 0.87) 077 217
0.00 (0.00-1.00) 0.77** 0.91 (0.86, 0.94) 046 129
1.00 (0.00-2.00) 0.75** 0.85 (0.77, 0.91) 0.68 1.92
3.00 (2.00-4.00) 0.48** 0.68 (0.45, 0.82) 1.04 293

Abbreviations: axSpA, axial spondyloarthritis; FM, fibromyalgia; ICC, intra-class correlation coefficient; IQR, inter-quartile range; OA, osteoarthritis;
PWSS, Perceived Workplace Support Scale; RA, rheumatoid arthritis; SDD, Smallest Detectable Difference; SEM, Standard Error of Measurement;
WABBPS, Work Accommodations, Benefits, Policies and Practices Scale; WTI, Work Transitions Index Part 2.

@Participants indicating perceived health ‘about the same’ at T1 and T2, who had scores available at both time points.

**Correlation significant at p < 0.01.

4.1 | Strengths, limitations and future research

Relatively large samples of working people with RA, axSpA, OA and
FM were recruited from across the UK, meaning that results are
more likely to be representative. In general, participants had longer
symptoms or disease durations, meaning they may represent those
managing to stay in employment. However, it also means that they
were more likely to have a realistic view of workplace support, have
had time to consider work accommodation needs, and how their
work has been disrupted. In FM, very few men were recruited, and
the test-retest sample was smaller than required. Further research is

needed to develop measures appropriate for the workplace needs of

the self-employed. Phase 1 participants highlighted the relevance of
the company size they work for in interpreting their responses,
emphasising the need to consider this in future research.

4.2 | Conclusion

Overall, there is good validity and reliability of the British-English
PWSS, WABPPS Q1 and WTI part 2. The three scales meet most
recommendations of the COSMIN checklist for methodological
quality and reporting (Gagnier et al., 2021; Mokkink et al., 2010).
Accordingly, the scales can be used in the UK in these four RMDs in
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research, organisational-level studies and potentially in specialist
vocational rehabilitation practice. To our knowledge, there are no
other scales measuring workplace support, work accommodations
and job disruptions for use in RMD.
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