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Abstract

Objective: The aims were to validate linguistically British-English versions of the
Long-Term Conditions Job Strain Scale (LTCJSS), Long-Term Conditions Work
Spillover Scale (LTCWSS) and Work-Health-Personal Life Perceptions Scale
(WHPLPS) in rheumatoid arthritis, axial spondyloarthritis, osteoarthritis and fibro-
myalgia (FM).

Methods: The three scales were forward translated and reviewed by an expert
panel prior to cognitive debriefing interviews. Participants completed a postal
questionnaire. Construct validity was assessed using Rasch analysis. Concurrent
validity included testing between the three scales and work (e.g., Workplace Ac-
tivity Limitations Scale [WALS]) and condition-specific health 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, 53.5 (SD 8.9) years of age, with condition duration 7.7 (SD 8.0) years. The
LTCJSS, LTCWSS and WHPLPS Parts 1 and 2 satisfied Rasch model requirements,
but Part 3 did not. A Rasch transformation scale and Reference Metric equating
scales with the WALS were created. Concurrent validity was generally good (r; =
0.41-0.85) for the three scales, except the WHPLPS Part 3. Internal consistency
(Person Separation Index values) was consistent with group use in all conditions,
and individual use except for the LTCWSS and WHPLSP Parts 1 and 2 in FM. Test-
retest reliability was excellent, with intraclass coefficients (2,1) of 0.80-0.96 for the
three scales in the four conditions.

Discussion: Reliable, valid versions of the British-English LTCJSS, LTCWSS and
WHPLPS Parts 1 and 2 are now available for use in the UK.
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1 | INTRODUCTION

Difficulties with work activities can be common amongst working
people with rheumatic and musculoskeletal diseases (RMDs) (Boonen
et al., 2023). Work participation (i.e., in paid employment) can be
influenced by a person's health condition, a wide range of functioning
and disability, personal and work-related personal and environmental
contextual factors (Heerkens et al., 2017). Assessing work-related
contextual factors is important to gain a greater understanding of
people with RMD’s ability to work (Heerkens et al., 2017; Tang
et al., 2011). Amongst work-related personal factors, those associ-
ated with presenteeism (i.e., reduced productivity at work) in RMD
include job strain, and work-life-health balance (Brown et al., 2023;
Gignac et al., 2012). The patient reported outcome measures (PROM)
to assess such factors, tested across a range of RMDs, can assist in
understanding the biopsychosocial impact of RMDs on work partic-
ipation as well as help plan and evaluate work interventions.

Job strain occurs when job psychological demands are high,
whilst decision latitude (i.e., ability to use one's skills and make de-
cisions) is low (Karasek et al., 1998). For those with RMD, job de-
mands must be met within the context of their condition, which can
increase stress, in turn increasing inflammation and symptom
severity (Evers et al, 2014; Liu et al., 2017). If not addressed, job
strain contributes to poorer health and reduced work ability (Gignac
et al., 2007). The Chronic illness Job Strain Scale (CIJSS) was devel-
oped through literature review and interviews with working people
with rheumatoid arthritis (RA) or osteoarthritis (OA) to identify
factors contributing to perceived job stress (e.g., working with
arthritis symptoms, disease uncertainty). It has good concurrent
validity with the Workplace Activity Limitations Scale (WALS), a
measure of presenteeism, and excellent internal consistency in
working people with inflammatory arthritis (1A) (i.e., RA or psoriatic
arthritis [PsA]) or OA (Gignac & Cao, 2009; Gignac et al., 2007). The
Arthritis Work Spillover Scale (AWSS) assesses reciprocal demands
of work on managing arthritis and arthritis interfering with work and
is modelled on work-family spillover scales. It has a single factor
structure and excellent internal consistency in IA (i.e., RA and PsA)
and OA (Gignac et al., 2006, 2008). Working people with RMD are
balancing work demands and personal lives (e.g., homemaking; caring;
community, social and leisure lives) within the context of their RMD's
impact and self-managing it. The Work-Health-Personal Life Per-
ceptions Scale (WHPLPS) measures these interactions. It has good
content validity, as developed through literature review and focus
groups with working people with 1A and OA. Factor analysis identi-
fied three distinct subscales with excellent internal consistency in IA
(i.e., RA, PsA and ankylosing spondylitis [AS]) and OA (Gignac
et al, 2014).

The CIJSS, AWSS and WHPLPS were developed and psycho-
metrically tested in Canada in IA and OA, and used in studies in IA,
OA, and lupus (Al Dhanhani et al., 2014, 2015; Gignac et al., 2006,
2007, 2008, 2014; Gignac & Cao, 2009). As these 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 different form of the same language)
and then tested psychometrically (Acquadro et al., 2004). The term
‘chronic illness’ is generally replaced by ‘long-term conditions’ in the
UK. Accordingly, the CIJSS was renamed the Long-Term Conditions
Job Strain Scale (LTCJSS) for the UK. The AWSS is being tested
across a range of RMD, resulting in its name being changed to the
Long-Term Conditions Work Spillover Scale (LTCWSS). The aims of
this study were therefore to validate linguistically, investigate con-
tent validity, and evaluate the psychometrics of the British-English
LTCJSS, LTCWSS and WHPLPS 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 LTCJSS, LTCWSS and WHPLPS (Phase 2).
The Consensus-based Standards for the selection of health Mea-
surement Instruments (COSMIN) checklist was followed (Gagnier
et al., 2021; Mokkink et al., 2010). Phase 1 occurred in 2017 and
Phase 2 from March 2018 to March 2020.

Participants were recruited from 41 secondary care and six
community National Health Service Trusts' Rheumatology, Ortho-
paedic or Therapy out-patient clinics, with some from a University
Arthritis Volunteer Register. Participants were eligible if at least
18 years old; in paid employment at least 1 day a week; currently
working; and a primary diagnosis of RA; axSpA; OA (knee and/or hip);
or FM. Diagnoses were confirmed by a rheumatologist for RA and
axSpA; or a rheumatologist, orthopaedic surgeon, general practi-
tioner, or extended scope physiotherapist for OA and FM. Partici-
pants needed to be able to read, write and understand British-
English. Patients were ineligible if on long-term sick leave because
unable to complete some of the work outcome measures requiring
responses about recent ability to work. Patients were identified by
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research facilitators or therapists using these criteria and given a
short study explanation and information pack. The latter included a
reply form, including diagnosis, employment, and sick leave status, to
check eligibility criteria.

2.2 | Data collection

In Phase 1, linguistic validation, and cross-cultural adaptation were
conducted to ensure that the wording in these three scales was
considered comprehensible by participants (Beaton et al, 2007).
Content validity (i.e., the degree to which scale content is an
adequate reflection of what is being measured) was also tested
during cognitive-debriefing interviews (De Vet et al., 2011). Full de-
tails of the Phase 1 method are in Supporting Information S1: File S1.

In Phase 2, for psychometric testing, participants were mailed a
paper questionnaire booklet to complete at home (Test 1: T1). Two
weeks after return, they were mailed a second questionnaire (Test 2:
T2) to assess test-retest reliability. Following each mailing, if
required, at 2 weeks, participants were sent a reminder letter, and at
4 weeks, a further reminder and 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 LTCJSS, LTCWSS and WHPLPS. The LTCJSS
includes 15 items, each scored O = not at all stressful to
4 = extremely stressful: (range 0-60), with higher scores indicating
greater perceptions of job stress (Gignac et al., 2007; Supporting
Information S1: File S2). The LTCWSS includes six items: three
related to the impact of work on the person's health condition, and
three related to the condition's impact on their work. Items are
scored O = strongly disagree to 4 = strongly agree (range 0-24), with
higher scores reflecting greater interaction between work and health.
A ‘not applicable’ option was included in the tested version (Gignac
et al., 2006; Supporting Information S1: File S3). The WHPLPS con-
sists of 20 items scored O = strongly disagree to 4 = strongly agree.
The three sub-scales are Part 1 Condition negatively Affects Work
and personal life (CAW, eight items, range 0-32); Part 2 Work and
personal life affect Condition and its management (WAC, seven
items, range 0-28); and Part 3 Benefits of Work (BW, five items,
range 0-20). Higher scores in Parts 1 and 2 indicate greater work-
health-personal life imbalance, and in Part 3 greater benefits from
work (Gignac et al., 2014; Supporting Information S1: File S4). No
time period is specified in the three scales. Scoring instructions and
handling of missing data for the three scales are explained in Sup-

porting Information S1: Files S2-S4.

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.

Work scales: These evaluated both physical and emotional impact
of conditions on work and included the British-English WALS, a
measure of presenteeism, with 12 items of physical work ability
(eight items); managing work demands (physically and/or mentally)
(three items); and concentration at work (one item), scored O = no
difficulty to 3 = unable to do (range 0-36) (Hammond et al., 2023).
Three sub-scales of the Work Limitations Questionnaire-25 (WLQ-
25) were assessed, indicating the percentage of time in the past two
weeks participants had difficulty with Time Management Demands,
Mental-Interpersonal Demands, and Output Demands (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 spondylitis (AS)-WIS for axSpA (Gilworth
et al.,, 2009). Both measure mismatch between work abilities and job
demands.

Health Scales: The following were included in the T1 booklet. As
some were condition-specific, four separate T1 questionnaire book-
lets 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 numeric rating scales (NRS: e.g., pain, fatigue) scored
by summing weighted scores (Gossec et al., 2011); and the Health
Assessment Questionnaire (HAQ), consisting of 20 physical func-
tion 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 wusing aids (Tennant
et al, 1996; Wolfe, 2001). For axSpA, the Bath Ankylosing
Spondyloarthritis Disease Activity Index (BASDAI), including items

and devices

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 Universities Osteoarthritis Index (WOMAC) were
included: pain (five items); and physical function (17 items), both
scored O = 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 Fibromyalgia 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, fatigue, 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, and perceived
a change in health status included for reliability testing: ‘Overall, how
much is your arthritis/condition troubling you now compared to
when you last completed this questionnaire? (1 = much less; 2 = less

3 = about the same; 4 = more; 5 = much more).
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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 samples 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 0.7 differs
from a background correlation (constant) of 0.45, with 90% power at
the 1% significance level. A test-retest reliability correlation of 0.7 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.

24.1 | Compliance

Compliance (i.e., amount of missing data) was assessed by identifying
the number (%) of missing data items and also LTCJSS, LTCWSS and
WHPLPS which were not scorable. Less than 3% of missing data are
acceptable and more than 15% unacceptable (De Vet et al., 2011).

2.4.2 | 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 LTCJSS, LTCWSS and
WHPLPS 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 expectations, and thus allowing
the transformation of the scale to interval level measurement. Full
details about the Rasch analysis are in Supporting Information S1:
File S5 and elsewhere (Tennant & Conaghan, 2007).

Concurrent validity (i.e., the degree to which scale scores correlate

with other relevant scales) was assessed using Spearman's

correlations. We hypothesised moderate-to-strong correlations be-
tween the three scales' scores, and for each scale with the work
scales, and moderate correlations for each scale with relevant
condition-specific health scales. Correlations of 0.20-0.39 are
considered weak, 0.4-0.59 moderate, and >0.6 strong (Evans, 1996).

Discriminant validity, that is, hypothesis testing that there would
be significant LTCJSS, LTCWSS and WHPLPS score differences be-
tween those reporting they had very poor/poor; fair; good/very good
perceived health status, was assessed using Kruskal-Wallis tests, with
p < 0.05 considered significant.

2.4.3 | Reliability

Internal consistency, that is, the degree of interrelatedness between
items within a scale, was assessed using Cronbach's alpha. Results
>0.8 were deemed good to excellent: >0.9 is consistent with indi-
vidual use; and >0.7 with group-level use (Evans, 1996). The Person
Separation Index (PSI) was also calculated, for which scores >0.7 with
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 that health
has not changed (i.e., perceived health is ‘the same’ at T2). This was
assessed using Spearman's correlations and intraclass correlation
coefficients (ICC (2,1): two-way random consistency, average mea-
sure models). An ICC >0.75 is considered excellent and 0.5-0.74
moderate (Cichetti, 1994). The reliability of individual 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, 2009; Stratford, 2004).
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 Supporting Information S1: Tables
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S1-S6. In cognitive debriefing interviews (n = 48; participant charac-
teristics are in Table 1), most items in all three scales were considered
very or extremely relevant by participants, with no differences be-
tween conditions. Participants in job skill-level groups 1 and 2 were
significantly more likely to report items as extremely relevant
compared to very relevant items in groups 3 and 4. All three scales
were considered comprehensive and comprehensible. Changes made
by the expert panel were minor wording changes, reducing the num-
ber of words, and specifically, to the layout of the LTCJSS to include a
root question, avoiding repetition of wording at the start of each item.
Examples are, for the LTCJSS, ‘scheduling of your job’ to ‘shifts or work
hours’ (item 3); and for the WHPLPS ‘trade-offs in other areas of my
life’ to ‘sacrifices...’ (item 8). Changes reduced Flesch-Kincaid Reading
Grade Level scores (i.e., reading age) in the Canadian- to the British-
English versions of the: LTCJSS from 14-15 years to 11-12 years;
LTCWSS from 14-15 years to 11-12 years; and the WHPLPS

marginally into the 10-11 years age range.

3.2 | Phase 2

Overall, 1359 people were referred to the study. Of which, 831
returned T1 and 622 T1 and T2 booklets (Supporting Information S1:
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 LTCJSS, this ranged from
0% (FM) to 0.7% (axSpA), with only 4/831 (0.48%) responses not
scorable. In the LTCWSS, there were very few not scorable (only 4/
831, 0.48%). However, the ‘not applicable’ option was selected across
items in 2.19%-2.75% in RA, axSpA and OA, although only 0.03% in
FM. As a result, up to 3% of LTCWSS in each of the RA, axSpA and
OA groups were not scorable, although compliance was still accept-
able. In the WHPLPS, missing data ranged from 0% (FM, all parts) to
0.61% (RA part 3) with only two or three from each part not scorable
(Supporting Information S1: Tables S7-59).

3.2.2 | Validity

Construct (structural) validity. The fit of the data for each scale to the
Rasch model is shown in Table 3. Full details of the Rasch analysis
results are in Supporting Information S1: File S5, Tables S10 and S11.
The LTCJSS, LTCWSS and WHPLPS Part 1 (CAW) are all unidimen-
sional with a good fit to the Rasch model in the four conditions, and
the combined dataset (i.e., all four conditions combined, n = 831). The
WHPLPS Part 2 (WAC) also had a good fit, except for the combined

WILEY_|_°®

dataset, indicating it is best used in studies within conditions. How-
ever, for Part 3 (BW), whilst adequate fit in axSpA, there was only
adequate fit in FM if item 16 ‘Work keeps me moving and active
which helps my condition’ was removed. There was no fit with any
analysis strategy for RA, OA, or the combined dataset.

Some occasional condition-specific invariance (DIF) was
observed, usually associated with sex or education. However, tests
identified that differences between adjusted and unadjusted esti-
mates were not substantive. In the combined dataset, there was
slightly more DIF, particularly for the WHPLPS Part 1 (CAW). In
summary, there was no invariance in the LTCJSS, LTCWSS, and
WHPLPS Parts 1 (CAW) and 2 (WAC) for age, sex, condition, disease
duration, educational status, employed/self-employed, or full-/part-
time, supporting cross-diagnostic validity of the scales. A trans-
formation table was created to convert raw LTCJSS, LTCWSS and
WHPLPS Part 1 (CAW) scores to interval level scores, if required
(Supporting Information S1: Table S12).

A Reference Metric was created allowing test equating of raw
LTCJSS, LTCWSS, WHPLPS Part 1 (CAW) scores with each other and
with raw WALS, RA-WIS and AS-WIS scores (Supporting Informa-
tion S1: Table S13). These six scales can be considered as part of a
‘Work Disturbance’ domain, that is, work disruptions due to the
health condition and its management. This is shown diagrammatically
in Figure 1, with the WALS having the widest coverage of the Work
Disturbance domain. As the RA-WIS and AS-WIS have clinically
derived cut-points indicating levels of work instability, it is possible to
indicate what these cut-points might also be when using the other
scales. For example, a raw score of 10 on the RA-WIS (indicating
moderate work instability) equates to a score of 15 on the LTCJSS,
11 on the LTCWSS and 17 on the WHPLPS Part 1 (CAW) (Supporting
Information S1: Table S14).

Concurrent validity. Results are shown in Table 4 and Supporting
Information S1: Table S15 for WHPLPS Part 3. The LTCJSS, LTCWSS
and WHPLPS Part 1 (CAW) and Part 2 (WAC) correlated strongly
with each other in the four conditions (r; = 0.63-0.79), apart from the
LTCWSS in OA (rs = 0.59) and WHPLPS Part 2 (WAC) in FM
(rs = 0.53-0.58), having moderate correlations with other scales. The
WHPLPS Part 3 (BW) correlated weakly with very weakly (r; = O to
—0.26) with other scales (Correlations are negative as high scores in
Part 3 indicate better status).

As hypothesised, correlations with work scales were moderate to
strong in the four conditions: LTCJSS r; = 0.61-0.82; LTCWSS
rs = 0.55-0.77; WHPLPS Part 1 (CAW) r, = 0.57-0.85; and WHPLPS
Part 2 (WAC) r, = 0.41-0.65. However, the WHPLPS Part 3 had very
weak to weak correlations (rs = —0.01 to —0.32). As hypothesised,
correlations with health scales were generally moderate for the
LTCJSS (rs = 0.41-0.63), and the WHPLPS Part 1 (CAW) (rs = 0.43-
0.61) in all four conditions (except the latter being weak for pain,
fatigue, and mood in FM, r; = 0.31-0.33). For the LTCWSS, these
were moderate in RA and axSpA (rs = 0.45-0.57) but weak in OA and
FM (r, = 0.22-0.38), except for mood in OA (rs = 0.55). For the
WHPLPS Part 2 (WAC), correlations were moderate in RA and axSpA
(rs = 0.45-0.50, except for pain in RA, r; = 0.30), but weak in OA
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TABLE 2 Participants' work and health scales.

Median (IQR)

Work scales
LTCJSS (0-60)
LTCWSS (0-24)
WHPLPS
- 1. CAW: 0-32
- 2.WAC: 0-28
- 3.BW:0-20
WALS (0-36)
WLQ-25 (0-100)

- Time management demands

- Mental interpersonal demands

- Output demands

Work instability scale (RA-WIS: 0-23 RA,

OA, FM; AS-WIS 0-20)

Health scales

Perceived severity health last month (1-5)

Pain NRS (0-10)
Fatigue NRS (0-10)
Mood NRS (0-10)
RA
- RAID (0-10)
- HAQ20 (0-60)
axSpA
- BASDAI (0-10)
- BASFI (0-10)
OA

WOMAC

- Physical function (0-68)

- Pain (0-20)

FM
FIQR (normalised scores)
- Symptoms (0-50)

- Function (0-30)

RA (n = 297)

22.00 (12.00-36.00)
13.00 (8.00-16.75)

20.00 (14.00-25.00)
14.00 (9.00-19.00)
15.00 (13.00-17.00)
9.00 (5.00-14.00)

30.00 (10.00-55.00)
16.67 (5.55-36.11)
20.00 (5.00-41.00)
13.00 (7.50-18.00)

3.00 (2.00-3.00)
5.00 (3.00-7.00)
6.00 (4.00-8.00)
4.00 (2.00-7.00)

4.85 (3.15-6.47)
9.00 (3.00-18.00)

axSpA (n = 202)

15.00 (8.00-29.00)
11.00 (6.00-15.00)

16.00 (10.00-21.25)
13.00 (7.75-17.00)
14.00 (11.00-17.00)
6.00 (3.00-11.00)

25.00 (5.00-50.00)
13.88 (2.78-29.95)
10.00 (0-30.00)

10.50 (4.00-15.00)

2.00 (2.00-3.00)
4.80 (1.60-6.90)
6.00 (2.40-7.50)
4.00 (2.00-6.00)

3.91 (1.95-5.85)
2.96 (1.31-5.33)

OA (n = 176)

24.00 (12.00-36.00)
13.00 (9.00-16.00)

20.00 (14.00-24.00)
16.00 (10.00-19.00)
15.00 (12.00-17.00)
10.00 (6.00-14.00)

25.00 (10.00-50.00)
16.66 (5.56-34.03)
20.00 (5.0-43.75)
13.00 (8.00-17.00)

3.00 (3.00-3.00)

6.00 (4.00-8.00)
5.00 (3.00-7.00)

30.50 (21.00-41.00)
10.00 (7.00-13.00)

FM (n = 156)

43.00 (31.00-51.00)
16.00 (13.00-19.00)

26.00 (21.00-29.00)
21.00 (17.00-24.75)
14.00 (11.00-17.00)
16.00 (12.00-19.00)

60.00 (40.00-80.00)
44.44 (27.78-61.11)
45.00 (25.00-65.00)
18.00 (15.00-20.00)

4.00 (3.00-4.00)
7.00 (6.00-8.00)
8.00 (7.00-9.00)
6.50 (5.00-8.00)

34.50 (28.13-39.00)
19.33 (14.67-22.67)

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; RA, rheumatoid arthritis; RAID, RA
Impact Disease; WALS, Workplace Activity Limitations Scale; WHPLPS, Work-Health-Personal Life Perceptions Scale (1. CAW, Condition negatively
Affects Work and personal life; 2. WAC, Work and personal life affect Condition and its management; 3. BW, Benefits of Work); WLQ-25, Work

Limitations Questionnaire-25; WOMAC, Western Ontario McMaster Universities Osteoarthritis Index.

(rs = 0.23-0.28), except for mood (r; = 0.46); and weak to moderate in
FM (rs = 0.38-0.49). The WHPLPS Part 3 (BW) correlated very
weakly (r; = 0.04 to —0.32). Correlations were significant at p < 0.01

(except for WHPLPS Part 3).

Discriminant validity. There were significant differences between

the three levels of perceived disease severity across all four condi-
tions for the LTCJSS, LTCWSS, and WHPLPS Parts 1 (CAW) and 2
(WAC) but not Part 3 (BW) (Supporting Information S1: Table S16).
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TABLE 3 Fit of the LTCJSS, LTCWSS and WHPLPS (parts 1-3) to the Rasch model: construct (structural) validity.

Residuals (SD) Chi-square Reliability Siiierseliy (J—
Scale/diagnosis Item Person Value (df) p PSI a % t-tests (LCI) DIF ECV correlation®
LTCJSS
- RA 0.40 0.93 55.20 (49.00) 0.25 092 094 3.60 Sex, education 0.97 094
- axSpA 0.38 0.86 41.80 (43.00) 0.52 092 0.96 348 None 0.98 0.97
- OA 0.37 0.86 48.50(48.00) 0.45 092 0.93 5.30 (2.00) None 0.97 095
- M 0.32 0.83 55.10 (41.00) 0.07 090 0.93 256 None 0.96 0.93
Across all 4 conditions 0.78 0.93 72.50 (52.00) 0.03 0.93 0.95 4.20 Sex, education 0.97 0.96
LTCWSS
- RA 0.15 0.97 27.10 (16.00) 0.04 0.88 0.89 3.10 None 0.99 0.99
- axSpA 0.02 0.90 14.10 (14.00) 045 085 086 1.02 None 098 094
- OA 0.05 080 15.70 (14.00) 0.33 086 0.85 3.50 None 0.99 097
- M 0.27 0.79 7.50 (12.00) 0.82 0.82 0.80 259 None 0.96 0.90
Across all 4 conditions  0.17 0.86 20.10 (16.00) 0.21 0.88 0.88 210 None 0.99 0.99
WHPLPS: Part 1 (CAW)
- RA 1.48 1.27  79.90 (72.00) 0.24 0.87 0.89 6.40 (3.90) None - -
- axSpA 1.30 1.16 17.40(18.00) 0.50 0.88 0.90 5.00 None 097 -
- OA 0.97 1.30 36.30(32.00) 0.28 087 0.88 7.40 (4.20) None - -
- M 0.92 109 12.10(12.00) 044 073 080 1.90 None 097 -
Across all 4 conditions 1.21 0.88  35.30 (24.00) 0.06 0.83 087 2.30 None 0.95 0.89
WHPLPS part 2 (WAC)
- RA 1.13 102 3550 (20.00) 0.02 085 0.87 340 None 0.95 093
- axSpA 1.38 1.32 3640 (21.00) 0.02 087 0.88 6.40 (3.40) None - -
- OA 1.93 128 2200 (15.000 0.11 0.90 0.89 7.40 (4.20) None 0.96 -
- M 2.11 0.96  10.40 (8.00) 0.24 0.72 0.77 1.30 None 0.88 -
Across all 4 conditions 6.84 0.93 29.80 (20.00) 0.07 0.83 0.64 220 Condition, sex, hours 0.71 0.77
WHPLPS Part 3 (BW)
- RA 3.49 1.09  21.60 (9.00) 0.01 072 066 O None 077 076
- axSpA 2.18 152 6140 (45.00) 0.05 0.82  0.87 5.50(2.40) Sex - -
- OA 1.74 0.89 3200(11.00) 0001 075 075 290 Sex, education 0.87 0.80
- M 0.92* 126 21.60(28.00) 0.80 082 089 390° None - -
Across all 4 conditions 2.99 0.76  81.70 (12.00) 0.00 0.74 0.76 3.30 None 0.93 0.88
Ideal values <14 <14 >0.01 >07 >07 <5% >09 >0.9

Abbreviations: a, Cronbach's alpha; axSpA, axial spondyloarthritis; DIF, Differential Item Functioning; ECV, Explained Common Variance; FM,
fibromyalgia; LCI, Lower Confidence Interval; LTCJSS, Long-Term Conditions Job Strain Scale; LTCWSS, Long-Term Conditions Work Spillover Scale;
OA, osteoarthritis; PSI, Person Separation Index; RA, rheumatoid arthritis; SD, Standard Deviation; WHPLPS, Work-Health-Personal Life Perceptions
Scale (1. CAW, Condition negatively Affects Work and personal life; 2. WAC, Work and personal life affect Condition and its management; 3. BW,
Benefits of Work).

?Involves item deletion.

PLow Power.

3.2.3 | Reliability WHPLPS Part 2 (WAC) in the combined dataset, and Part 3 (BW) in
RA (Table 3). The PSI values were also good (0.72-0.92).

Internal consistency. Cronbach's alpha values were mostly good to Test-retest reliability. At T2, 356/622 (57%) reported their con-

excellent (0.76-0.96), consistent with group-level use, except for the dition was ‘the same’ as at T1 and included in analyses. For all four
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FIGURE 1 Calibration of the ‘work disturbance’ scales: equated tests on the reference metric. AS-WIS, Ankylosing Spondylitis Work
Instability Scale; LTCJSS, Long-Term Condition Job Strain Scale; LTCWSS, Long-Term Conditions Work Spillover Scale; RA-WIS, Rheumatoid
Arthritis Work Instability Scale; WALS, Workplace Activity Limitations Scale; WHPLPS: CAW, Work-Health-Personal Life Perceptions Scale

(Part 1 Condition negatively affects Work and personal life).

conditions, correlations between T1 and T2 scores were strong to
very strong for the LTCJSS, LTCWSS, and WHPLPS (Parts 1,2 and 3)
(rs =0.63-0.92). ICC (2,1) were excellent at 0.80-0.96 (Table 5). Item
reliability was moderate to good (Supporting Information S1: Tables
S$17-519).

3.24 | Precision
Precision. The SEM and SDD scores for the scales are shown in
Table 5.

Floor and ceiling effects. Between 0% and 9.90% of participants
scored either the lowest or highest scores on the three scales, that is,
within acceptable limits (<15%) (Supporting Information S1:
Table S20).

4 | DISCUSSION

Linguistically validated British-English versions of the LTCIJSS,
LTCWSS and WHPLPS are now freely available for use in the UK
(Supporting Information S1). This study provides new evidence that
the LTCJSS, LTCWSS and WHPLPS Parts 1 (CAW) and 2 (WAC) have
good psychometric properties in RA, axSpA, OA and FM in the UK.

The scales demonstrated good content validity from the patient
perspective, as items were considered very or extremely relevant by
participants across conditions. Participants in job skill-level groups 1
and 2 rated more items as ‘extremely relevant’, compared to ‘very
relevant’ in groups 3 and 4, indicating that job strain, spillover and
work-health-life balance are issues impacting even more on less
affluent working people's jobs and lives. This indicates the impor-
tance of exploring these issues with working people with RMDs.
Linguistic and cross-cultural validity were aided by ensuring input

from patient research partners as well as the scales' developer
approving changes. Wording changes helped reduce the reading age
of scales by two to 3 years to 10-12 years. Most adults in England
have a reading age of 11-14 years, meaning these scales should be
understandable for most people (Health Education England). How-
ever, 15% of adults in the UK have literacy levels at or below
11 years of age, meaning alternate scales would be needed for those
with poor literacy skills (National Literacy Trust, 2017). Participants'
comments indicated the scales were thought-provoking, helping in
re-appraising the impact of their RMD on their work and lives, and
some indicated they were prompted to consider actions to reduce
work stress and achieve better work-life balance (WLB). ‘It would be
good to have to do every year. If you have a long-term condition, you just
get on with it! It helps to re-appraise or revisit your situation and think, is
there anything more | need to do, as things change.... You can be so busy
getting on with life you aren't thinking about the impact of your condition’
(Supporting Information S1). This suggests that completing the scales
may help with addressing work and health problems and contribute
to patient activation.

This is the first study to examine the construct (structural) val-
idity of these British-English scales in RA, axSpA, OA and FM,
demonstrating the fit to the Rasch model, except for the WHPLPS
Part 3 (BW), which only demonstrated fit in axSpA. These scales
(except for the WHPLPS Part 3) were unidimensional, meaning that
raw scores can be summed or (Rasch) standardised scores used. A
Rasch transformation table is available to covert raw to interval
scores, as is a Reference Metric allowing test equating between the
LTCJSS, LTCWSS and WHPLPS Part 1 and the WALS, RA- and AS-
WIS, that is, six scales all having an underlying trait of ‘Work
Disturbance’. The LTCJSS, LTCWSS and WHPLPS Parts 1 and 2
generally demonstrated good concurrent validity with work and
health scales, although weaker with health scales in the LTCWSS and
WHPLPS Part 2 (WAC) in OA and FM. Potentially, work may have
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TABLE 4 Concurrent validity of the LTCJSS, LTCWSS, WHPLPS with work and health measures (RA = 297; axSpA = 202; OA = 176; FM

n = 156).
WHPLPS: Part 1 (CAW) WHPLPS: Part 2 (WAC)
LTCISS (r,) LTCWSS (r,) (r,) (rs)
RA AxSpA OA FM RA AxSpA OA FM RA AxSpA OA FM RA AxSpA OA FM

LTCWSS 074 077 072 0.68 - - - - - - - - - - - -
WHPLPS part 1 (CAW) 0.79 078 082 0.78 074 079 0.66 0.64 - = - = = = - =
WHPLPS part 2 (WAC) 0.66 0.68 063 0.58 0.68 0.69 0.59 0.53 0.67 0.68 0.69 0.57 - - - -
Work scales

WALS 0.71 076 072 0.64 066 077 058 055 0.71 079 0.71 0.65 0.45 0.62 047 0.42

WLQ-25

- Time management demands 0.63 0.75 0.64 0.74 063 069 059 060 0.63 0.73 057 0.59 047 063 045 0.53

- Mental-interpersonal demands 0.70 0.69  0.72 0.68 0.64 0.66 062 064 0.68 0.76 0.68 0.66 0.56 0.55 0.54 0.54

- Output demands 0.69 070 061 0.65 070 0.69 057 064 0.72 0.75 0.59 0.65 0.57 059 047 041

WIS 0.77 082 0.78 0.69 074 0.77 068 0.63 0.78 0.85 0.76 0.66 0.60 0.65 0.54 049
Health scales

Pain NRS 0.47 0.47 - 041 046 045 - 022 045 - - 0.33 0.30 - - 0.24

Fatigue NRS 062 058 061 046 0.57 0.51 0.38 0.33 058 059 057 031 0.50 049 0.39 042

Mood NRS 0.56 0.55 0.62 044 049 049 055 026 052 059 049 031 050 0.38 046 0.45

RA

- RAID 0.63 - - - 056 - - - 0.60 - - - 046 - - -

- HAQ20 054 - - - 046 - - - 0.59 - - - 045 - - -

axSpA

- BASDAI - 0.58 - - - 0.52 - - - 0.58 - - - 0.49 - -

- BASFI - 0.54 - - - 0.54 - - - 0.61 - - - 0.48 - -

OA

- WOMAC pain - - 049 - - - 023 - - - 044 - - - 028 -

- WOMAC physical function - - 0.46 - - 024 - - - 043 - - - 0.23 -

FM

- FIQR symptoms - - - 0.62 - - - 0.37 - - - 049 - - - 0.49

- FIQR function - - - 053 - - - 0.33 - - - 045 - - - 0.38

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; RA, rheumatoid arthritis; RAID,
Rheumatoid Arthritis Impact of Disease; r;, Spearman’s correlations—all correlations are significant at the p < 0.01; WALS, Workplace Activity
Limitations Scale; WHPLPS, Work-Health-Personal Life Perceptions Scale (CAW, Disease affects Work; WAC, Work and personal life affect disease);
WIS, Work Instability Scale; WLQ-25, Work Limitations Questionnaire-25; WOMAC, Western Ontario McMaster Universities Osteoarthritis Index.

less impact on OA and FM (as opposed to OA and FM affecting work,
which was high), compared to RA and axSpA, than hypothesised, and
warrants further investigation. It was also notable in OA that, across
the three scales, fatigue and mood correlated more than pain and
function. Internal consistency for the three scales was also good and
comparable to findings in RA and OA in Canada (Gignac et al., 2006,
2007, 2014). As the PSI values for the three scales were above 0.7, all
can be used for group measurement in RA, axSpA, OA and FM. The
PSI values also indicated that the scales are suitable for individual

use, as values were above 0.85, except for the LTCWSS and WHPLSP
Parts 1 and 2 in FM. In FM, within-person changes for these two
scales should be interpreted with caution as PSI values were suffi-
cient for group use only. The study also provided the first evidence
for test-retest reliability for the LTCJSS, LTCWSS and WHPLPS in
each of the four RMDs. In the LTCWSS, whilst compliance was
acceptable, removing the ‘not applicable’ option would force a
response (The most likely being ‘strongly disagree’ as, if an item is not

applicable, it is not problematic). The ‘not applicable’ column was
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TABLE 5 Test-retest reliability and precision of the LTCJSS, LTCWSS and WHPLPS.

Correlation

n for test-retest® T1 score median (IQR) T2 score median (IQR) T1T2 (r) ICC (2,1) (95% CI) SEM SDD
LTCJSS (0-60)
- RA 136 18.00 (10.25-31.00) 16.00 (10.25-27.00) 0.87** 0.93 (0.90, 0.95) 2.97 8.38
- axSpA 99 13.00 (7.25-24.00) 12.00 (5.00-23.00) 0.92** 0.96 (0.94, 0.97) 1.83 5.18
- OA 79 24.00 (10.00-35.00) 17.00 (9.00-33.00) 0.86™* 0.92 (0.88, 0.95) 3.35 9.46
- M 54 41.00 (26.75-51.25) 40.50 (26.75-51.00) 0.86** 0.93 (0.88, 0.96) 2.83 7.98
LTCWSS (0-24)
- RA 130 13.00 (8.00-16.00) 12.00 (8.00-15.00) 0.82** 0.91 (0.87, 0.93) 1.77 4.99
- axSpA 97 10.00 (6.00-13.25) 9.00 (6.00-14.00) 0.80** 0.88 (0.82, 0.92) 1.76 4.97
- OA 76 13.00 (8.75-16.00) 12.00 (7.25-16.00) 0.81** 0.91 (0.86, 0.94) 1.70 4.80
- FM 54 16.00 (13.00-18.00) 17.00 (13.00-19.00) 0.63** 0.78 (0.62, 0.87) 191 5.38
WHPLPS Part 1 (CAW: 0-32)
- RA 136 19.00 (13.25-23.00) 18.00 (13.00-23.00) 0.81** 0.91 (0.87, 0.94) 2.03 5.72
- axSpA 100 14.00 (8.25-21.00) 14.00 (8.00-20.75) 0.89** 0.90 (0.85, 0.93) 211 5.95
- OA 79 18.00 (13.00-24.00) 19.00 (11.00-23.00) 0.84** 0.93 (0.88, 0.95) 1.69 4.76
- M 54 26.00 (21.00-29.00) 25.50 (19.00-29.00) 0.81** 0.92 (0.86, 0.95) 1.21 3.40
WHPLPS Part 2 (WAC: 0-28)
- RA 136 14.00 (9.00-19.00) 14.00 (9.00-18.00) 0.82** 0.91 (0.87, 0.93) 1.72 4.86
- axSpA 99 12.00 (7.00-17.00) 13.00 (6.00-18.00) 0.77** 0.80 (0.71, 0.87) 2.68 7.56
- OA 79 15.00 (7.00-20.00) 14.00 (8.00-19.00) 0.86** 0.93 (0.90, 0.96) 1.23 3.46
- FM 54 21.00 (16.00-15.00) 22.00 (16.75-26.00) 0.73** 0.88 (0.79, 0.93) 1.69 4.77
WHPLPS Part 3 (BW: 0-20)
- RA 136 15.00 (13.00-16.00) 15.00 (13.00-18.00) 0.64** 0.80 (0.56, 0.91) 1.81 5.12
- axSpA 99 14.00 (11.00-18.00) 14.00 (12.00-19.00) 0.71* 0.83 (0.75, 0.89) 141 3.97
- OA 79 14.00 (12.00-15.75) 14.50 (12.00-17.00) 0.72** 0.84 (0.75, 0.90) 1.45 4.10
- kM 54 14.00 (11.75-17.00) 14.00 (11.75-17.25) 0.82** 0.87 (0.78, 0.92) 1.25 3.54

Abbreviations: axSpA, axial spondyloarthritis; FM, fibromyalgia; ICC, intra-class correlation coefficient; IQR, inter-quartile range; LTCJSS, Long-Term

Conditions Job Strain Scale; LTCWSS, Long-Term Conditions Work Spillover Scale; OA, osteoarthritis; RA, rheumatoid arthritis; SDD, Smallest

Detectable Difference; SEM, Standard Error of Measurement; WHPLPS, Work-Health-Personal Life Perceptions Scale (1. CAW, Condition negatively

Affects Work and personal life; 2. WAC, Work and personal life affect Condition and its management; 3. BW, Benefits of Work).
?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.

therefore removed. As a ‘not applicable’ option was unavailable in the
LTCJSS and WHPLPS, which both had good compliance, its removal
in the LTCWSS is unlikely to be problematic.

However, the WHPLPS Part 3 (BW) did not fit the Rasch model
(except in axSpA) and had poor concurrent and discriminant validity
in these four RMDs. As a result, it is recommended that this sub-scale
is omitted for research studies, as it does not assess a consistent or
single construct. Phase 1 participants reported particularly liking the
WHPLPS Part 3 (BW) with its positive focus on benefits of working,
in contrast to the negative focus in Parts 1 and 2 and the other scales.
Part 3 could still be beneficial in clinical use to prompt reflection and

discussion about individual items but not scored.

The LTCWSS and WHPLPS Parts 1 and 2 partly overlap
conceptually, as both measure the impact of the condition on work,
and vice versa. Of the two, the WHPLPS is preferable for clinical and
research use as it includes personal life. However, if a shorter scale is
required, the LTCWSS is available.

There are other job strain and WLB scales available. In industry,
the most widely used job strain scale is the Job Content Question-
naire (JCQ), which measures social and psychological characteristics
of jobs (decision latitude, psychological job demands, social support
[from employer and co-workers], physical demands, job insecurity,
emotional demands, and organisational level) (Job Content Ques-
tionnaire Centre, 2021; Karasek et al., 1998). Although there is some
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overlap in item content, the LTCJSS focuses on job strain from the
individual's perspective in the context of their health condition rather
than assessing the job, making the LTCJSS more applicable to clinical
studies. One frequently used WLB scale in research was developed
by Hayman (2005), based on an earlier scale (Fisher-McAulley
et al., 2003). This has three-parts: work interferes with personal life,
personal life interferes with work, and work/personal life enhance-
ment. This, like the WHPLPS, takes a broader approach than many
WLB scales (which focus only on work and family life) as it includes
non-work activities, making it relevant for a wider range of workers.
However, it does not consider the impact of health on work and
personal life, that is, the focus of the WHPLPS.

4.1 | Strengths, limitations and future research
Relatively large samples of working people with RA, axSpA, OA and
FM were recruited across the UK, meaning that results are repre-
sentative of those accessing secondary and community care. This was
not a community-based study, so those with OA and FM, especially,
may have worse health status than if a community sample was
recruited. In FM, very few men were recruited, and the test-retest
sample was smaller than required. In general, participants had
either longer symptoms or disease durations, and may represent
those managing to stay in employment. For the purposes of psy-
chometric testing, an appropriate range of participants was recruited.
Responsiveness (i.e., longitudinal validity) still needs to assess
and minimal clinically important differences (MCID) established.
Further testing in other RMDs is required. The scales may be suitable
for other long-term conditions following testing as items are not
condition-specific, apart from item 1 in the LTCJSS, with symptom
examples of pain and fatigue. These are common in other health
conditions, but examples could be changed as applicable.

4.2 | Conclusion

Overall, there is good validity and reliability of the British-English
LTCJSS, LTCWSS and WHPLPS Parts 1 and 2 in working people
with RA, axSpA, OA, or FM in the UK, but not for the WHPLPS Part 3
as a measure assessing a single construct. The latter is therefore not
suitable for use in research. The three scales meet most recom-
mendations of the COSMIN checklist for methodological quality and
reporting (Gagnier et al., 2021; Mokkink et al., 2010). Accordingly,
the scales (excluding WHPLPS Part 3) can be used in the UK in these
four RMDs in clinical practice and research. Transformations to
metric scales are available for calculations of change and other

parametric procedures, distribution permitting.
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