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Abstract

Objective: The aim of the study was to establish whether the Rheumatoid Arthritis
Work Instability Scale (RA-WIS), in its current form, is applicable for use with
employed people with fibromyalgia (FM) to identify the risk of work disability and
need for work rehabilitation.

Methods: Content validity was first investigated using cognitive debriefing in-
terviews. Participants completed a postal questionnaire. Construct validity was
assessed using Rasch analysis. Concurrent validity included testing between the RA-
WIS and work (e.g., Workplace Activity Limitations Scale) and health (FM Impact
Questionnaire-Revised (FIQ-R) scales. Two weeks later, participants were mailed a
second questionnaire to measure test-retest reliability.

Results: Interviews were conducted with 13 participants with FM. All RA-WIS items
were considered very or extremely relevant by almost all participants, with only one
suggesting other items (anxiety and brain fog). Questionnaire responses were
analysed from 156 employed participants: 94% women; 45.71 (SD 10.05) years of
age; with time since FM diagnosis 2.99 (4.17) years (symptom duration 8.36 (SD
7.16) years). The RA-WIS mostly satisfied Rasch model requirements and a Rasch
transformation scale was created. Concurrent validity was generally good (rs =
0.55-0.66) with work scales and the FIQ-R. Internal consistency (Person Separation
Index values) was consistent with group use in FM, not individual level use. Test-
retest reliability was excellent, with intraclass coefficient (2, 1) = 0.90.
Discussion: The RA-WIS is valid and reliable for group use in employed people with

FM. However, further work is needed to develop a WIS for individual use in FM.
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1 | INTRODUCTION

Fibromyalgia (FM) is a common long-term condition affecting up
6.6% of the population worldwide and around 5% in the United
Kingdom (UK). It affects more women than men, with peak onset
during working age (25-55 years) (Fayaz et al, 2016; Marques
et al,, 2017). FM leads to chronic widespread pain, fatigue, muscle
stiffness, non-restorative sleep, emotional distress, and cognitive is-
sues, or brain fog, which affects memory, concentration, and thought
processes (Salaffi et al., 2022). In the first year following diagnosis,
work disability (i.e., stopping work prematurely due to ill-health)
occurs rapidly in women with FM (from 60% employed to 41%), with
many already having reduced or stopped work before diagnosis
(Palstam & Mannerkorpi, 2017). For those working with FM, absen-
teeism has been estimated as 7%, presenteeism (i.e., at-work pro-
ductivity loss) 44%, and overall work productivity loss (i.e.,
absenteeism and presenteeism) at 58% (Salaffi et al., 2022).

Given the impact of FM on employment, work rehabilitation and
work modifications could allow more people with FM to remain
employed, as well as alleviate symptoms experienced whilst working
(Rakovski et al., 2012). One outcome measure which could be used to
rapidly identify those benefiting from work interventions is the Work
Instability Scale, developed for use in rheumatoid arthritis (RA)
(Rheumatoid Arthritis Work Instability Scale (RA-WIS)) (Gilworth
et al., 2003). Work instability is defined as a mismatch between an
individual's functional abilities and the demands of their job, the
consequences of which could threaten continuing employment if not
addressed (Gilworth et al., 2003). The RA-WIS is a self-report mea-
sure with demonstrated reliability and validity in RA, including crite-
rion validity with a full vocational assessment. With 23 dichotomous
(true/false) items, it takes around five minutes to complete and be
scored. Scores identify three levels of work instability indicating
job loss risk: low (score 0-9), medium (10-17), and high (18-23) and
the level of work rehabilitation needed, from simple to complex (Gil-
worth et al., 2003). The RA-WIS has also been shown to be suitable for
use with working people with osteoarthritis, having good internal
consistency, construct validity and responsiveness (Tang et al., 2010).

Before using the RA-WIS in FM, it is important to identify
whether working people with FM consider RA-WIS items reflect their
experiences in relation to work (content validity) and establish its
psychometric properties in FM. Testing should include both classical
testing and item response theory (e.g., Rasch analysis) to establish
reliability and validity. The aim of the study was to establish whether
the RA-WIS, in its current form, is applicable for use with working

people with FM.

2 | METHODS

2.1 | Design, participants, and recruitment
procedures

The study consisted of two phases. In Phase 1, cognitive debriefing

interviews were conducted to investigate content validity and ease of

completion of the RA-WIS from employed people with FM's
perspective (De Vet et al., 2011). In Phase 2, cross-sectional surveys
were conducted to establish the psychometric properties of the RA-
WIS in FM. 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 from March 2018 to March 2020. Ethical approval was
obtained from the National Research Ethics Service Committee East
Midlands—Leicester South (17/EM/0409). All participants provided
written, informed consent.

Participants were recruited using convenience sampling: in Phase
1 from four secondary care National Health Service (NHS) Trusts'
rheumatology out-patient clinics; and in Phase 2, from 30 secondary
care and four community NHS Trusts' Rheumatology or Therapy out-
patient clinics, with some from a University Arthritis Volunteer Reg-
ister, in the UK. Participants were eligible if at least 18 years old; in paid
employment at least 1 day a week; currently working, or on less than
4 weeks of sick leave with entry delayed until returned to work; and a
primary diagnosis of FM (i.e., not secondary to other forms of arthritis,
such as RA). Diagnosis was confirmed by a rheumatologist, general
practitioner, or extended scope physiotherapist. Participants needed
to be able to read, write and understand English. Patients were ineli-
gible if on long-term sick leave because the RA-WIS asks about work
“at the moment.” Patients were identified by therapists or research
facilitators using these criteria and given a short study explanation and
information pack. The latter included a participant information sheet,
Freepost envelope and reply form (including diagnosis, and employ-
ment and sick leave status, to check eligibility criteria) to return to the
research team. This study was conducted alongside testing of several
work outcome measures (the WORK-PROM study). Full recruitment
procedures are detailed elsewhere (Hammond et al., 2023b).

2.2 | Data collection

In Phase 1, participants were mailed a paper questionnaire booklet,
including the RA-WIS, to complete at home, and asked to consider
the ease of completion, item relevance and if any important impacts
of FM on work ability were missing. Within 2 weeks, they were
interviewed, by telephone, about comprehensiveness (1 = not rele-
vant; 5 = extremely relevant; and any missing items) and compre-
hensibility (instructions, content, layout).

In Phase 2, 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 this included a consent form to
complete. Two weeks after T1 return, they were mailed a second
guestionnaire (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: age, sex, living ar-
rangements, education status, condition duration (of symptoms 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
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compulsory education/work-related training; 3 = post-compulsory
education (sub-degree) or longer work experience; 4 = degree edu-
cation or equivalent experience (Office for National Statistics, 2016).

2.2.1 | Work and health scales

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

As well as the RA-WIS, three scales evaluated both the physical
and psychological impact of health conditions on work. These were
the British-English version of the Workplace Activity Limitations
Scale (WALS), a measure of presenteeism, with 12 items of physical
work ability (eight items); managing work demands (physical and/or
mental) (three items); and concentration at work (one item), scored
0 = no difficulty to 3 = unable to do (range 0-36) (Hammond
et al., 2023a). The Work Limitations Questionnaire-25 indicates the
percentage of productivity loss in the past two weeks (Lerner
et al., 2001). The Work Productivity and Activity Impairment Work
Productivity Activity Impairment (General Health) scale, which in-
cludes six items from which a Percentage Overall Work Impairment
due to Health (in the past 7 days) score is calculated (Reilly
et al, 1993). Additionally, work self-efficacy, measured on a 0-10
numeric rating scale, was collected, with higher scores indicating
greater self-efficacy.

The Revised Fibromyalgia Impact Questionnaire was also
included: overall impact (two items: score range 0-20), symptoms
(10 items: 0-50); and physical function (nine items: 0-30). This pro-
vides a FIQ-R score with a range 0-100 (Bennett et al., 2009).
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 RA-WIS again 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 questionnaire?” (1 = much less; 2 = less
3 = about the same; 4 = more; 5 = much more).

2.3 | Sample size

In Phase 1, at least 10 participants should be included in cognitive
debriefing interviews (Terwee et al., 2012). In Phase 2, a sample
size between 100 and 500 is sufficient for testing scales with
dichotomous data (e.g., true/false) if well targeted, as Rasch anal-
ysis was used to assess construct (structural) validity (Hagell &
Westergren, 2016; Linacre, 1994; Rasch, 1980). 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, 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 using the dichotomous
model (explained in construct validity, below) (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 v29 (IBM
Corp, 2023). 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. Less than 3% of missing data is

acceptable and more than 15% unacceptable (De Vet et al., 2011).

24.2 | Validity

Construct (structural) validity and Rasch Measurement Theory. In 1960,
Georg Rasch first published his book “Probabilistic Models for some
Intelligence and Attainment Tests” (Rasch, 1960). Here, he intro-
duced a model for dichotomous responses in a test, subsequently
written as an “additive logistic model,” which is the form widely
reported today (Kreiner, 2013). The model states that the proba-
bility of obtaining a correct response to an item, given the ability
level of the person, is a logistic function of the difference between
the ability of the person and the difficulty of the test item (Ten-
nant & Kuclikdeveci, 2023). In the context of work instability, this
would mean that the probability of a person with FM affirming an
item on the RA-WIS would represent the difference between their
level of work instability and the level of instability represented by
the item.

A further attribute of the Rasch model is that it can uncover the
levels of instability of the items in a scale, providing a hierarchical
ordering of items from low (instability) impact to high impact. Within
this model, it is expected that only a person with high levels of work
instability would be likely to affirm an item with high impact on their
work. Rasch analysis sets out to test if this is the case. This aspect is
usually tested by some form of Chi-Square test, indicating no dif-
ference between the response to the item, and that expected by the
model. A 5% significance level is applied in this study, Bonferroni
adjusted (i.e., to reduce the likelihood of results incorrectly appearing
statistically significant when multiple tests are conducted). This forms
one part of a series of tests to see if the data from the scale accord
with the Rasch model's expectations.

Further testing incudes local item independence (Marais &
Andrich, 2008). This is where items should be uncorrelated after
conditioning on the total score. Recent work has shown that the
threshold for identifying items that are locally dependent is where

the residual correlations of items are >0.20 above the average residual
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correlation (Christensen et al., 2017). This is applied in this study. If
local item dependency is found, items are merged (super items) and
the fit to the model retested (Baghaei, 2010).

Testing also includes group invariance. That is, for those at the
same level of work instability, the response to an item should be the
same, irrespective of group membership, for example, their age or
level of education. This is referred to as Differential Item Functioning
(DIF) (Hagquist & Andrich, 2017; Tennant et al., 2004; Teresi
et al,, 2000). It was tested in this study through an analysis of vari-
ance of residuals. Group membership was tested across several
contextual factors, including age, time since symptom onset and since
diagnosis, job skill level and educational level. Once again, a 5% sig-
nificance level is applied, Bonferroni adjusted. If an item is found to
have a significant difference, consideration must be given to splitting
the item in some way (e.g., by education level) to see if the problem
can be resolved.

All summative scales, such as the RA-WIS, should be unidimen-
sional. In this study, this is tested by Smith's test approach, where
items are differentiated on the residuals into positive and negative
sets, and the two sets of estimates are compared to see if they are
different (Smith, 2002). Once again, a 5% significance level is applied.
A significant difference indicates some level of multidimensionality.

Concurrent validity: This is the degree to which scale scores
correlate with other relevant scales. This was assessed using Spear-
man's correlations. Correlations of 0.20-0.39 are considered weak,
0.4-0.59 moderate, and >0.6 strong (Evans, 1996). Moderate to
strong positive correlations were hypothesised between the RA-WIS,
work and health scales.

Discriminant validity: This refers to hypothesis testing that there
will be significant score differences in RA-WIS scores between those
reporting good, fair, and poor health. This was assessed using
Kruskal-Wallis tests, with p < 0.05 considered significant.

2.4.3 | Reliability

Internal consistency: This is the degree of interrelatedness between
items within a scale. This can be assessed using (a) Cronbach's alpha.
For which results >0.80 are deemed good to excellent, with >0.90
being consistent with individual use; and >0.70 with group-level use
(Evans, 1996); and (b) the Person Separation Index (PSI) for which
scores >0.70 also indicate group-level use; and >0.85 individual use
(Tennant & Kucukdeveci, 2023).

Test-retest reliability: This refers to the extent to which scores are
the same for repeated measurements over time in those reporting
that their health has not changed (i.e., for whom perceived health is
“the same” at T1 and T2). This was assessed using Spearman's cor-
relations and intraclass correlation 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). Reli-
ability of individual scale items was calculated using 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 formula (SEM x 1.96 x \/2). It
is a statistical estimate of the SDD across groups above measurement
error (Donoghue, PROP group & Stokes, 2009).

Floor and ceiling effects: These 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

Cognitive debriefing interviews were conducted with 13 participants
with FM. Demographic and work characteristics are in Table 1. All
items were considered very or extremely relevant by almost all
participants, with only one to three participants considering 12
items as not, a little or fairly relevant, with most such responses
from two participants (Supplementary Table 1). All 13 participants
considered that the main work issues relevant to them were
included in the RA-WIS. Only one participant suggested two addi-
tional items: “anxiety is a big issue in fibromyalgia, either due to the job,
the effects on physical health or something outside of work” and “brain
fog, as it often means having to do certain things at certain times, such
as having to leave a task to another day” (woman, 57years, FM
15years, civil servant). The first suggested item, anxiety, is partly
addressed by item 9 (worry about ability to keep working). How-
ever, there are no items directly addressing cognitive issues (brain
fog), although this could affect responses to items 3, 6, 16, 18, and
19. As only one participant suggested extra items, and the aim of
the study was to identify if the RA-WIS is applicable in FM, addi-
tional items were not added. All stated the RA-WIS was easy to
understand and complete.

3.2 | Phase 2

Overall, 264 people with FM were referred to the study of whom
161 completed questionnaires (i.e., a 61% response rate): secondary
care n = 135/209 (64.60% response rate), community care 23/51
(45.10%) and 3 of the 4 volunteers (75%). Five were excluded: four
reported in their questionnaire that RA or axial spondyloarthritis was
their primary diagnosis, and one because unemployed. Accordingly,
156 T1 questionnaires were analysed, and 115 participants also
returned T2 questionnaire booklets (73.72%). Participant charac-
teristics are shown in Table 1 and their work and health measures in
Table 2.
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TABLE 1 Demographic and work

characteristics of participants: Phase 1 FM
and 2. Phase 1 Phase 2
n= 13 156
Sex M:F, n (%) 2:11 10 (6): 146 (94)
Age (years), mean (SD) 39.69 (9.11) 45,71 (10.05)
Job skill level: n (%)
1 and 2 7 95 (61)
3 and 4 6 61 (39)
Disease duration (years), mean (SD) 5.38 (3.55) 2.99 (4.17)
Phase 2 only
Symptom duration (years), mean (SD) 8.36 (7.16)
Living with spouse/family/significant other, n (%) 139 (89)
Children <18years living at home, n (%) 56 (36)
Educational level (ISCED), n (%):
No formal qualifications 7 (4)
Secondary/non tertiary 76 (49)
Tertiary 73 (47)

Full- or part-time work, n (%)

Hours worked, mean (SD)

70 (45):86 (55)
31.50 (10.56)

Self-employed, n (%) 18 (11)
Physical demands of job, n (%):
None/a little 61 (39)
Noticeable 14 (9)
A lot/great deal 81 (52)
Medication regimen, n (%):
None 23 (15)
NSAIDS +/— analgesics 14 (9)
Steroids +/- NSAIDS 6 (4)
Neuropathic analgesics (e.g., gabapentin/pregabalin) 99 (64)
Opiate medication 12 (8)

Abbreviations: FM, fibromyalgia; ISCED, International Standard Classification of Education; NSAID,
non-steroidal anti-inflammatory drugs; ONS, Office for National Statistics; SD, standard deviation.

3.2.1 | Compliance

Missing data were very low, with only two items unanswered by one
participant, who wrote these were “not applicable” (<0.001%), and

items therefore re-scored as O.

3.22 | Validity

Construct (structural) validity: Data for the 23 dichotomous items were
fit to the Rasch model. Initial fit was poor, showing a significant Chi-
Square test of fit, although all other indicators were satisfactory,

including the absence of DIF on the contextual factors (Table 3 see
Baseline). The item most easily affirmed was item 6, “I get good days
and bad days at work”, while the item least likely to be affirmed was
item 17, “I have great difficult opening some of the doors at work.”

One item in particular, “I push myself to go to work because |
don't want to give in to my condition” (item 13) appeared to misfit
(Table 4). However, this also displayed local dependency with item 7,
“l can get my job done, I'm just a lot slower”, and so the two items
were merged to form a super-item. In all, three clusters of locally
dependent items were observed, involving eight of the 23 items. All
three of the clusters were grouped into super items, and the data
refitted to the model. This improved fit gave a satisfactory result,

3SUSD1 T SUOWILWOD dAIRR.D 3|l dde a3 Ag peutenob ale sajonte YO ‘esn Jo 3Nl 1o} Akeiq1TautuQ /8|1 UO (SUOIPUOD-pUe-SLIBILIOD" A3 | IM* Ale.d 1 pU1UO//:SdNY) SUORIPUOD pUe SWS | U39S *[£202/60/82] U0 Akeiqi aulluo A8|IM ‘1591 AQ 628T 9SW/200T OT/I0P/Wod Ao |1m*Afeiq 1 pul[uo//:sdny wol) pepeojumod ‘0 ‘T890.SST



¢ | WILEY

HAMMOND ET AL.

Work measures
RA-WIS (0-23), median IQR):
Low work instability (0-9), n (%)
Moderate work instability (10-17), n (%)
High work instability (18-23), n (%)
WALS (0-36), median (IQR)
WLQ-25 (0-100), median (IQR):
Time management demands
Physical demands
Mental interpersonal demands
Output demands
WLQ-25 % productivity loss
WLQ-25 summed score
WPAI, median (IQR):
% Overall work impairment due to health
Work self-efficacy (0-10), median (IQR),
Health measures
Perceived severity health last month (1-5; median IQR) n (%)
Poor/very poor
Fair
Good/very good
FIQ-R (normalised scores: median IQR):
Overall impact (0-20)
Symptoms (0-50)
Function (0-30)
FIQR total (0-100)
Completed T1 and T2 questionnaires:
Time between T1 and T2, days (median, IQR)
Self-reported effect of health condition at T2 versus T1, n (%):
Much/somewhat less troublesome
The same

Somewhat/much more troublesome

TABLE 2 Phase 2: Participants' work

Sl = e and health measures.

18.00 (15.00-20.00)
6 (3.84)

64 (41.03)

86 (55.16)

16.00 (12.00-19.00)

60.00 (40.00-80.00)
58.33 (43.75-73.96)
44.44 (27.78-61.11)
45.00 (25.00-65.00)
13.26 (9.20-16.53)

51.69 (37.30-64.62)

66.15 (50.00-80.00)
7.00 (5.00-8.00)

4.00 (3.00-4.00)
83 (53)

63 (41)

10 (6)

14.00 (10.00-17.00)
34.50 (28.13-39.00)
19.33 (14.67-22.67)
68.33 (54.20-77.50)
n=116

35 (27-47)

14 (12)
54 (47)
48 (41)

Note: For all measures: higher scores indicate more work/health problems (except for work

self-efficacy, for which higher scores indicate greater self-efficacy).

Abbreviations: FIQ-R, Fibromyalgia Impact Questionnaire—Revised; FM, fibromyalgia; IQR,
inter-quartile range; NRS, numeric rating scale; RA-WIS, Rheumatoid Arthritis-Work Instability
Scale; SD, standard deviation; WALS, Workplace Activity Limitations Scale; WLQ-25, Work

Limitations Questionnaire-25; WPAI, Work Productivity Activity Impairment.

including unidimensionality, the absence of any DIF, and retaining
95% of the variance after absorbing the effect of local item de-
pendency (Table 3—see Adjusted for local item dependency).
Irrespective of the fit, the targeting of the scale was less than
ideal (Figure 1). Participants with FM had much higher levels of work

instability (Logit 1.40) than the average of the scale itself (Logit Zero).
This may have influenced the reliability (internal consistency), as
Cronbach's a overestimates reliability in mistargeted data, and so the
PSl is a more relevant statistic. There was no DIF, that is, no signif-
icant differences in the levels of work instability by groups of age,
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TABLE 3 Summary of fit of the RA-WIS in fibromyalgia to the Rasch model.

Residuals Chi-Square Reliability Dimension DIF ECV
Analysis Item Person Value (df) p PSI a % t-tests (LCI)
Baseline 0.86 0.77 74.50 (46) 0.005 0.73 0.80 3.90 None -
Adjusted for local item dependency 0.82 0.74 46.00 (36) 0.09 0.69 0.76 3.20 None 0.95
Ideal values 1.0 1.0 >0.05 >0.70 >0.7 <5% None >0.9

Note: Ideal values are those one expects if data fit the Rasch model.

Abbreviations: DIF, Differential Item Functioning; ECV, Explained Common Variance; LCI, Lower Confidence Interval; PSI, Person Separation Index; SD,

Standard Deviation; a, Cronbach’s alpha.

TABLE 4 Individual item fit of the rheumatoid arthritis (RA) work instability scale in fibromyalgia.
Location Chi-
Item (Logits) Residual Square DF P
1 I'm getting up earlier because of my condition 0.85 1.63 7.37 2 0.03
2 | get very stiff at work -1.96 -0.72 0.67 2 0.72
3 I'm finding my job is about all | can manage -0.43 -0.12 0.42 2 0.81
4 The stress of my job makes my condition flare 0.19 -0.65 1.50 2 0.47
5 I'm finding any pressure on my hands is a problem 0.86 0.47 0.70 2 0.71
6 | get good days and bad days at work -2.26 0.46 7.79 2 0.09
7 | can get my job done, I'm just a lot slower 0.36 0.22 1.21 2 0.55
8 If 1 don't reduce my hours, | may have to give up work 2.15 -1.41 4.69 2 0.10
9 | am very worried about my ability to keep working -0.42 -2.03 9.76 2 0.01
10 | have pain or stiffness all the time at work -0.27 -0.31 0.59 2 0.74
11 | don't have the stamina to work, like | used to -0.66 0.69 8.03 2 0.02
12 | have used my holiday so that | don't have to go sick 1.87 0.35 1.15 2 0.56
13 | push myself to go to work because | don't want to give in to my condition —1.95 0.70 13.89 2 0.001
14 Sometimes | can't face being in work all day -0.99 0.19 0.38 2 0.83
15 | have to say no to certain things at work 0.49 0.30 3.27 2 0.20
16 I've got to watch how much | do certain things at work -0.16 -0.67 0.82 2 0.67
17 | have great difficulty opening some of the doors at work 2.38 0.21 0.29 2 0.87
18 | have to allow myself extra time to do some jobs -0.40 -0.39 1.04 2 0.60
19 It's frustrating because | can't always do things at work 0.10 -1.78 491 2 0.09
20 | feel | may have to give up work 1.34 -0.60 243 2 0.30
21 | get on with the work but afterwards | have a lot of pain -1.56 -1.22 2.23 2 0.33
22 When I'm feeling tired all the time work's a grind -1.12 -0.69 0.96 2 0.62
23 I'd like another job, but | am restricted to what | can do. 1.58 -0.53 3.42 2 0.18
Ideal values Within 0.05 Bonferroni
+25 Adjusted

Note: Bonferroni Adjustment p = 0.002. Ideal values are those one expects if data fit the Rasch model.

duration, education, sex, job skill level or whether self-employed. A
transformation table for converting RA-WIS raw scores to a metric
scale (i.e., to convert data to be suitable for use in parametric tests) is
given in Table 5.

Concurrent validity: As hypothesised, the RA-WIS exhibi-

ted moderate to strong correlations with work measures

(rs = 0.55-0.66) (except for the WLQ Physical Demands sub-scale,
which was weak (rs = 0.32), and with the FIQ-R (rs = 0.56)
(Table 6).

Discriminant validity: There were significant differences in RA-
WIS scores between those with differing levels of self-reported
health: poor/very poor 19.00 (17.00-20.00) (n = 83); fair 17.00
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TABLE 5 Transformation table for the RA-WIS in
fibromyalgia.

Raw score
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Metric
0.0
2.6
4.4
57
6.7
7.5
8.2
8.8
9.5
10.0
10.6
11.2
11.8
12.4
13.0
13.7
14.3
15.0
15.8
16.6
17.5
18.7
20.5
230

(13.00-19.00) (n = 63); and good/very good 13.50 (9.25-16.50)
(hn=10): H=27.17; df = 2; p < 0.001.

3.2.3 | Reliability

Internal consistency: Cronbach's’ alpha = 0.78 and PSI = 0.76
(—adjusted).

Test-retest reliability: At T2, 54 participants reported their health
was “the same” as at T1 and were included in the analysis. Median
scores were the same at T1 and T2, at 18.00 (15.00-20.00), with a
strong correlation between T1 and T2 of ry; = 0.67 (p < 0.001). The
ICC (2,1) = 0.90 (95% Cl: 0.83, 0.94), that is, excellent. Item reliability
was mostly moderate to good, with six items weak (items 2, 6, 11, 13,

14 and 21) (supplementary table 2).

3.24 | Precision
Precision. The SEM = 1.20, and SDD = 3.38.

Floor and ceiling effects. None scored 0, and 9/156 (5.77%) scored
23, that is, within acceptable limits (<15%).

4 | DISCUSSION

This is the first study to investigate whether the RA-WIS is applicable
for use in working people with FM. Content validity was demon-
strated from the perspective of working people with FM. The RA-
WIS was found to satisfy Rasch model expectations in FM after ac-
commodating some local item dependency. Nevertheless, the scale
had poor targeting and internal consistency was less than that
required for individual use (PSI >0.85). As such, the RA-WIS is only
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TABLE 6 Concurrent validity of the rheumatoid arthritis (RA)
Work Instability Scale with work and health measures in
fibromyalgia.

RA-WIS correlations with: FM (n = 156) r,
Work measures

WLQ-25 (0-100):

Time management demands 0.61**
Physical demands 0.32**
Mental interpersonal demands 0.61**
Output demands 0.58**
WLQ-25% productivity loss 0.66**
WLQ-25 summed score 0.66**
WALS 0.60**
WPAI (%)
Overall work impairment due to health 0.56**
Work self-efficacy 0.55**

Health measures

FIQR (normalised scores):

Overall impact (0-20) 0.47**
Symptoms (0-50) 0.54**
Function (0-30) 0.40**
FIQ-R total (0-100) 0.56**

Note: **, correlation significant at 0.01 level.

Abbreviations: FM, fibromyalgia; FIQ-R, Fibromyalgia Impact
Questionnaire—Revised; RA-WIS, Rheumatoid Arthritis Work
Instability Scale; rs, Spearman’s correlation; WALS, Workplace Activity
Limitations Scale; WLQ-25, Work Limitations Questionnaire-25; WPAI,
Work Productivity Activity Impairment.

suitable for group level use, for example, research in FM, whereas it
was designed for clinical and research use in RA (Gilworth
et al., 2003). Given the level of reliability, additional work on scale
development is needed to raise the level to be consistent with clinical
use (Bland & Altman, 1997). Confirmation is also needed that the
original RA-based cut points for work instability remain valid.
These findings suggest the need for further exploration of po-
tential items reflecting more severe levels of work instability in
working people with FM. The RA-WIS predominantly focuses on
items related to symptoms (e.g., pain and fatigue), physical and
mental job demands, self-efficacy and job abilities. Phase 1 partici-
pants endorsed these items as very relevant. A systematic review
confirms their relevance, as common problems reported by working
people with FM are pain and fatigue causing work difficulties,
reduced work self-efficacy and job competency (Mukhida
et al., 2020). However, research also identifies other factors not
captured in the RA-WIS impacting work instability in FM. These
include the negative impact of FM on occupational identity (Chen
et al., 2019; Depelteau et al., 2021; Mukhida et al., 2020); motivation

at work (Arnold et al., 2008); reduced social support from friends, and

strained relationships at work (Depelteau et al., 2021; Mukhida
et al,, 2020); as well as concerns about disclosing their condition at
work and social stigma associated with FM from colleagues and su-
pervisors (Mukhida et al., 2020). A recent study identified that FM-
related sick leave was not directly related to the condition itself,
but rather issues such as commute time, repetitive work movements,
work difficulties, job stress, noisy workplaces, limited career pro-
gression, and lack of recognition or understanding of FM by man-
agers and co-workers (Laroche et al., 2019). The comments from one
Phase 1 participant suggested that RA-WIS should also include
anxiety and brain fog. The above suggests that, for clinical use, an
FM-WIS is needed which captures the most important range of
symptoms, work difficulties, personal, and work environment (in the
widest sense) factors and better reflects people with FM's working
experiences.

Using the RA-derived clinical cut points, in this sample of
working people with FM recruited from hospital and community out-
patient clinics, only 3.90% had low work instability, 41.60% had
moderate and 54.50% high work instability, that is, almost all were at
risk of work disability and in need of work rehabilitation. The average
time between symptom onset and diagnosis was 5 years, which was
similar to that found elsewhere (Collado et al., 2014). Within 5 years
of FM symptom development, 24% stop working and 33% reduce
paid work hours (Guymer et al., 2016). Participants in this sample
therefore represent those who have managed to continue working.
Over half worked part-time (55%), compared to 38% of working
women in the general UK population (Buchanan et al., 2023), sug-
gesting that many had already reduced working hours. Between 70%
and 94% of participants in this sample reported difficulties per-
forming the 12 activities included in the WALS but only 9%-31% had
work adaptations for these, indicating many were not getting work
support (Brown et al., 2023).

To help people with FM keep working, it is essential that the time
between symptom onset and diagnosis is reduced, work-related
needs are identified quickly, and work support services provided
earlier. The UK's “Getting It Right First Time” programme recom-
mends that diagnosis and management of people with FM are based
in primary care (Wilson et al., 2022). Diagnosis of FM can be difficult,
because of the wide-ranging symptoms overlapping with other con-
ditions, and people with FM report limited support from health ser-
vices (Wilson et al., 2022). Diagnostic delay is likely influenced by low
levels of skill and confidence in diagnosing FM among health pro-
fessionals, especially general practitioners (GPs), leading to referrals
for diagnosis (e.g., to rheumatology or pain consultants), as well as
reluctance by GPs to label people with this diagnosis (Wilson
et al., 2022). Recent diagnostic guidelines for FM from the Royal
College of Physicians have been designed to address this diagnostic
delay and emphasise providing information and rehabilitation in
parallel to investigations (Berwick et al., 2022).

The National Institute for Health and Care Excellence (NICE)
guidelines for the management of chronic primary pain (such as FM)
emphasise identifying how chronic pain is affecting people's lives,

including work (NICE, 2021). Exercise and physical activity,
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psychological therapies, and pharmacological management of chronic
pain are recommended, but work rehabilitation is not mentioned.
Screening for work problems should be introduced while the condi-
tion is under investigation, people with FM should be provided with
information about managing work issues, and work rehabilitation, if
needed. An FM-WIS could assist in identifying physical and mental
work difficulties, as well as personal and work environment factors
affecting work. GPs can issue Fit Notes, for people on sick leave or
working but experiencing difficulties, recommending to employers
which work modifications can help people keep working. However, of
over 6 million Fit Notes issued by GPs in 2020 for adults on sick leave
(for any cause), 95% did not suggest work adjustments or advice
(Shemtob & Asanati, 2021). Musculoskeletal first contact practi-
tioners located in GP practices, and health professionals working in
community and secondary care (occupational therapists, physio-
therapists, nurses, pharmacists) can also complete Fit Notes. These
health professionals are well-placed to assess for and recommend
work adaptations, and cross-refer to other members of the multi-
disciplinary team for work rehabilitation, as appropriate (Depart-
ment for Work and Pensions, Department of Health and Social
Care, 2022; NHS England & NHS Improvement, 2019; Nouri
et al., 2021). This could help reduce the high costs to individuals and
to society from the absenteeism, presenteeism and work disability
associated with FM (D’Onghia et al., 2022).

4.1 | Limitations, and future research

Participants were recruited from a wide variety of NHS out-patient
clinics, meaning that the results are representative for people
accessing secondary or community care. Half were diagnosed with
FM for a year or less, but most had symptoms for some years, and
already had medium to high levels of work instability. The targeting
of the scale identified participants had higher levels of work
instability than the average of the scale. More participants with
recent onset symptoms would have increased representativeness.
Recruiting from primary care, which may have helped with this, was
not feasible as the Clinical Research Networks supporting the study
were unable to identify any to assist (National Institute of
Health Research, 2023). Additionally, very few men with FM were
recruited, although most diagnosed with FM (80%-96%) are women
(Ruschak et al., 2023). A further limitation was the sample size, due
to the poor targeting of the scale. It is possible that disturbances to
model fit remain undiscovered due to this, meaning the sample
needed to be larger. Also, the smaller sample size at T2 precluded
cross validation between T1 and T2 results, which may have
strengthened the results. This was also a smaller sample for test-
retest reliability than required, as relatively few reported stable
health at T2.

Future research could focus on developing a WIS for FM,
incorporating a wider range of personal and work environment fac-
tors influencing work participation in FM, based on literature review

and in-depth interviews. In Phase 1, whilst 13 participants were

deemed sufficient for cognitive debriefing interviewing, a larger
number could provide better insights when developing and testing
items for inclusion. The study identified the need for items reflecting
more severe levels of work instability. This sample should therefore
include participants with high levels of work instability, and those
already having stopped work due to FM to ensure such items are
generated. An FM-WIS would also need criterion testing against
workplace assessments.

4.2 | Conclusion

Overall, psychometric testing of the RA-WIS in FM demonstrated
acceptable validity and reliability in employed people with FM,
but for group-level use only. Accordingly, the RA-WIS can be used in
the UK in FM for research and other group-level studies. The study
met most recommendations of the COSMIN checklist for methodo-
logical quality and reporting (Gagnier et al, 2021; Mokkink
et al., 2010). Transformation to a metric scale is available for calcu-
lations of change and other parametric procedures, distributions

permitting.
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