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Objective: To evaluate the construct validity and
internal consistency of the Work Ability Index
(WAI) in patients with chronic pain in secondary
and tertiary care.

Methods: Cross-sectional study based on 200 patients
with chronic pain (> 3 months), with a final sample
of 118 participants, 18-64-years-old. Construct vali-
dity was assessed by exploratory factor analysis for
the structural validity of the WAI, and by correlating
the WAI with EuroQol EQ-5D, Brief Pain Inventory
pain severity and interference, Patient Health
Questionnaire and Generalized Anxiety Disorder sca-
les. The study also assessed the discriminant validity
of the WAI for occupational status, and the validity
of the single-item work ability score. Reliability was
assessed by internal consistency.

Results: A single-factor model of WAI was sup-
ported. Internal consistency was good. Moderate
correlations were found, except for Brief Pain
Inventory pain severity, where the correlation was
weak; hence, both convergent and divergent vali-
dity of the WAI were supported. The work ability
score correlated strongly with the total WAI, and
the discriminant validity for both was good.
Conclusion: In patients with chronic pain in specia-
lized care, the WAI and the work ability score dis-
played acceptable construct validity and internal
consistency, supporting their use in a clinical con-
text and research.
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hronic pain > 3 months may result in long-

term sick leave and disability pension (1, 2).
Approximately 1 out of 5 (19%) of the adult popula-
tion have chronic pain (1), and pain-related diagnoses
constitute the second most common cause of sick
leave in western countries (2). In patients with chronic
pain, work ability and risk of long-term sick leave are
potential targets for treatment.

(LAY ABSTRACT A
Chronic pain may result in sick leave and work limita-
tions. Assessment of work ability can be important for
screening of needs and follow-up over time. Therefore,
work ability among individuals with chronic pain should
be assessed using valid measures. This study evaluated
the measurement properties of the Work Ability Index
among patients with chronic pain referred to a pain
clinic. Analyses were performed to evaluate the degree
to which the Work Ability Index measures work ability in
a valid way, including aspects of construct validity and
the interrelatedness among the items. The results of this
study demonstrate acceptable measurement properties
of the Work Ability Index among patients with chronic
pain in specialized care; hence, the Work Ability Index
could be used in pain care and research. In addition,
the single-item work ability score included in the Work
Ability Index was highly correlated with the total score

\and could be used as an alternative. )

Work ability can be understood as the result of an
interaction between the individual and work factors
(3, 4). Individuals’ health, functional capacity, and the
characteristics of one’s work have consistently been
found to be the most significant contributors to work
ability (3-5).

The Work Ability Index (WAI) was developed as an
occupational measurement, taking into consideration
self-rated work ability in relation to the physical and
mental demands of work, and the health and resources
of the employee (6). The WAI has been used exten-
sively and evaluated in different working or general
populations in a range of countries (7, 9—13), including
Sweden (12, 13). The WAI has been shown to predict
sickness absence, long-term sick leave, or future disa-
bility pension reliably in samples of people working
(12, 14) and already on sick leave (13).

In populations of workers, the WAI has displayed
acceptable to good reliability in terms of test-retest
(8, 11) and internal consistency (7, 11, 15), as well
as construct validity (7, 9—11). The WAI can be seen
as a unidimensional construct, albeit having dif-
ferent components, all of which affect work ability
(3, 4). However, in previous studies, different factor
structures have been reported (7, 9-11, 15, 16). The
single-item work ability score (WAS), sometimes used
as a sole measure of work ability, has shown strong
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correlation to the total WAI (13), and similar predictive
validity (12—14).

Evaluations of psychometric properties of the WAI
in clinical pain populations are needed. Chronic pain
is associated with co-morbidity, mental ill-health and
work limitations (1, 17). To the best of our knowledge,
there are no evaluations of psychometric properties in
terms of construct validity or reliability of the WAI in
clinical settings, or among patients with chronic pain
specifically.

The aim of this study was to evaluate the construct
validity and internal consistency reliability of the
Swedish Work Ability Index (WAI) in a clinical sam-
ple of patients with chronic pain in secondary and ter-
tiary care, of working age (between 18 and 64 years).
Specific research questions regarding the psychome-
tric properties (18) of the WAI in the study sample
were:

1. What is the structural validity of the WAI?

2. What is the reliability of the WAI in terms of internal
consistency?

3. What are the results of the hypothesis testing for
construct validity of the WAI regarding:

a. Comparisons with other outcome measurements:
health-related quality of life, pain severity and
pain interference, and depression and anxiety
symptoms?

b. Discriminant validity regarding participants
working and participants on sick leave, disability
pension, or early retirement (comparisons between
subgroups)?

4. What is the construct validity of the single-item

WAS?

METHODS

Setting and sample

Data were collected from the first 200 participants
in a clinical cohort of patients > 18 years of age,
who were referred to the pain centre at Uppsala
University Hospital; the U-PAIN cohort (19). The
U-PAIN longitudinal cohort has the overall aim of
identifying predictors for risk and benefit of chronic
opioid therapy. At baseline, participants are asses-
sed by a range of digitized patient-reported outcome
measures (PROMs), diagnostic interviews, physical
performance tests, and biomarkers. Psychometric eva-
luation of the WAI in this sample has been approved
by the Swedish Ethical Review Authority regional
ethics board in Uppsala (EPN Uppsala D-No 2016-
376, 2020-05283). The COnsensus-based Standards
for the selection of health Measurement Instruments
(COSMIN) checklist was followed for planning and
conducting the study (20).

p. 20of 9

The sample was consecutively recruited among
patients with chronic pain who were referred to secon-
dary and tertiary care at the pain centre from June 2018
to January 2021. Inclusion criteria were: age 18 years
or older, first visit of their current referral to the pain
centre, and a pain duration of more than 3 months at
the time of referral. In addition, only individuals with
a complete WAI were included in this study. Exclu-
sion criteria were: acute care related to active cancer
treatment, palliative care, cognitive impairment, or
being illiterate in the Swedish language. Moreover, an
exclusion criterion of age 65 years or older combined
with self-reported retirement pension was used in this
study, based on the decision not to evaluate the WAI
among those retired. Regarding the other measures,
participants who had not answered a specific ques-
tionnaire were excluded from the particular analysis
where this questionnaire was needed.

Procedures

Eligible individuals received written information
about the study, together with the invitation letter for
the clinical consultation at the pain clinic. They were
phoned by the research staff, when questions could
be answered and participants could express an inte-
rest in participation. All participants provided written
and informed consent before the research visit. Prior
to the clinical consultation, patients completed the
questionnaires using the Swedish Healthcare Guide’s
digital platform. Paper versions were available on
demand, and Swedish versions of all questionnaires
were used. Screening, recruitment, and data collection
were performed by trained research staff.

Measures

Characteristics. Demographic information about age,
self-identified gender, education level, occupational
status, and pain duration were assessed by study spe-
cific questions. Pain classification according to the
IASP classification of chronic pain for the International
Classification of Diseases (ICD-11) (21) was based
on data from medical records. As a measure of co-
morbidity, the item in the WAI on current diseases
diagnosed by a physician was used, which covers 14
sub-items, including injury due to trauma, musculos-
keletal, cardiovascular and respiratory diseases, and
mental disorders.

Work Ability Index

The Work Ability Index (WAI) (6) is a measurement
of work ability that covers 7 items: item 1, current
work ability compared with lifetime best, 0—10 points;
item 2, work ability in relation to the demands of the
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job, 2—10 points; item 3, number of current diseases
diagnosed by a physician, 1-7 points; item 4, estimated
work impairment due to diseases, 1-6 points; item 5,
sick leave during the past year, 1-5 points; item 6,
own prognosis of work ability 2 years from now, 1, 4,
or 7 points; and item 7, mental resources, 1—4 points.
Items 2, 3, and 7 comprise 2, 14, and 3 sub-items,
respectively.

The items are scored and summarized into a total
index ranging from 7 to 49 points, where higher values
indicate higher work ability (6). The WAI results are
categorized as 7-27 = poor, 28-36 =moderate, 3743 =
good, and 44—49 = excellent work ability. In the single-
item WAS (item 1), participants score on a numerical
rating scale (NRS), anchored as 0 = completely unable
to work, 10 = my work ability is at its best. The WAS
has been categorized as 0—5 = poor, 6—7 = moderate,
8-9 = good, and 10 = excellent work ability (3).

In the U-PAIN cohort, an additional instruction to
estimate work ability based on current or previous
employment or studies was added to WAL, to facilitate
the use for participants who were unemployed or on
long-term sick leave or on disability pension: “Answer
the questions based on your current work/studies. If
you are not working, estimate your current work ability
based on a hypothetical salaried employment or stu-
dies. It could be work you previously had and/or tried.”

EQ-5D-5L

Health-related quality of life and overall rating of
health were measured using the EuroQol EQ-5D-5L.
The measurement has been evaluated extensively in
various populations, including patients with pain, and
shown to have excellent psychometric properties in
terms of validity and reliability (22). The EQ-5D-5L
is used as a general health measure and comprises 5
dimensions: mobility, self-care, usual activities, pain/
discomfort, and anxiety/depression, which has 5 levels:
none, slight, moderate, severe, and extreme problems.
In addition, it comprises the EQ-VAS, which records
the patient’s self-rated health on a vertical visual ana-
logue scale 0-100, where the endpoints are labelled
“The best health you can imagine”” and “The worst
health you can imagine.” The ratings on 5 dimensions
can be converted into a single measure of health utility,
using preference-based (general population) weights:
the EQ-5D index. In this study, the UK value set was
used for calculations of the EQ-5D index scores by the
EQ-5D-5L Index Value Calculator (EuroQol Group)
(23). Cronbach’s alpha in this study was 0.77.

Brief Pain Inventory Short form. Pain severity and
pain interference were measured using the short form
Brief Pain Inventory (BPI-SF). The BPI is a widely
used measure in pain populations, with good reliability
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and validity (24, 25). On pain severity there are 4 items
in the BPI, and in this study the item pain on the aver-
age (item 5) was used for pain severity. It is rated on
NRS, anchored as 0 =no pain and 10 = pain as bad as
you can imagine. In the pain interference subscale, the
impact of pain on function in daily life covers general
activity, mood, walking, work, relations with others,
sleep and enjoyment of life, and is rated on NRS, where
0 = does not interfere and 10 = completely interferes.
A mean interference value is calculated. Cronbach’s
alpha in this study was 0.86.

Patient Health Questionnaire 9-item depression
module. Symptoms of depression were measured using
the Patient Health Questionnaire 9-item depression
module (PHQ-9), where patients rate the frequency
of symptoms during the last 2 weeks. A total score
in the range 0-27 is calculated, and the measurement
has acceptable reliability and validity (26, 27). PHQ-9
has also been used for screening for depression, with
scores of 5-9 indicating mild, 10—14 moderate, 15-19
moderately severe, and >20 severe levels of depression.
Cut-offs between 10 and 15 points have been used to
identify individuals with depression (27). Cronbach’s
alpha in this study was 0.84.

Generalized Anxiety Disorder 7-item scale. Symp-
toms of anxiety were measured using the Generalized
Anxiety Disorder 7-item scale (GAD-7), which has
demonstrated good reliability and validity (28). Similar
to the PHQ-9, patients rate the frequency of symp-
toms during the last 2 weeks. A total score of 0-21 is
calculated, with scores of 59 indicating mild, 10-14
moderate, and 15-21 severe levels of anxiety. A cut-
off on 10 points has been used to identify individuals
with GAD. Cronbach’s alpha in this study was 0.92.

Data management and statistical analyses

Exploratory factor analysis was conducted to investi-
gate the factor structure and item loadings for WAI
in the study sample. The exploratory approach was
chosen because of the evaluation in a new sample and
the diverse previous findings on the factor structure
for the WAL The extraction method was maximum
likelihood, the rotation model was goemin oblique,
and a Spearman correlation matrix was used. When
interpreting different factor structures, the following
aspects were considered: scree plot and eigen values,
total variance explained, number of items per factor,
item loadings and factor correlations, and interpretabi-
lity of factors in relation to theory and previous models.
An item loading above 0.5 was considered acceptable,
and above 0.7 preferable (29). The following goodness
of fit indices were used: y? test (acceptable if not sig-
nificant p > 0.05), the Tucker-Lewis index (TLI) and
the comparative fit index (CFI) (for both > 0.95 good
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fit, >0.90 adequate fit), the root mean square error of
approximation (RMSEA) (<0.05 good fit, 0.05-0.08
adequate fit, 0.08—0.10 marginal fit, >0.10 poor fit),
and the standardized root mean square residual (SRMR)
(<0.05 good fit, 0.05-0.09 adequate fit) (30, 31).

The internal consistency was calculated using
Cronbach’s alpha for WAI, including the corrected
item-total correlation and Cronbach’s alpha if the item
was deleted. A Cronbach’s alpha of around 0.8 was
desirable (32). For the corrected item-total correlation,
a coefficient > 0.30 was considered preferable (33).
For each item, the Cronbach’s alpha, if the item was
deleted, should not exceed the overall alpha.

Since the results on the WAI were unevenly distri-
buted in the sample, non-parametric tests were chosen
for the analyses. Spearman’s rho correlation was used
for correlations between the WAI and other measures,
and Mann-Whitney U test for differences between
the subgroups regarding the WAI scores. Correla-
tion coefficients were interpreted as zero (0.0), weak
(0.1-0.3), moderate (0.4—0.6), strong (0.7-0.9), and
perfect (1.0) (34).

In testing for construct validity, the hypotheses
were: for convergent validity, moderate correlations
were expected between the WAI and EQ-5D, BPI pain
interference, PHQ-9, and GAD-7, based on previous
findings (7, 9—11). A lower correlation was expected
between the WAI and pain intensity, hypothesized
as divergent validity (35). Positive correlations were
expected in relation to the EQ-5D, and in a negative
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direction for the BPI, PHQ-9, and GAD-7. Participants
who were working were expected to have a higher
WAS compared with those non-working, in testing of
discriminant validity. Finally, the WAS was expected
to correlate strongly with the total WAI (13).

The packages lavaan, semPlot, and nFactors in R
version 4.1.1 (The R Foundation for Statistical Compu-
ting, Vienna, Austria) were used for the factor analysis.
The Statistical package for the Societal Sciences (SPSS
version 27.0) (IBPM Corp., Armonk, New York, USA)
was used for the other analyses. Throughout, statistical
tests were 2-tailed and treated as statistically significant
at the level of p < 0.05.

RESULTS

Included participants and missing data

The final sample consisted of 118 participants. Among
those excluded, 28 lacked complete WAI. The indivi-
duals with missing WAI did not differ in terms of age
t(144) =1t 1.73, p = 0.086 or gender y*> (2, N = 146) =
1.93, p = 0.381 compared with those with complete
WAL However, they were, to a larger degree, non-
working, 75% compared with 49% in the sample
with complete WAL y2 (1, N=146)=6.09, p=0.014.
Fourteen individuals had missing values only for item 4
in the WAL Fig. 1 displays a flowchart of the included
and excluded data.

WAI structural

validity

n=118

WAL internal
consistency

n=118

:

Non-response n=11

n=107

i

Completely n=6
Parts of n=22

Pain duration < 3 months n=1
Cognitive impairment n=1

Did not fill out PROMs n=10
Age 65 years or older, receiving
pension n=42

Fig. 1. Flowchart of included and excluded data. WAI: Work Ability
Index; EQ-VAS: EuroQolL- Visual Analogue Scale; EQ-index: EuroQolL -
index; BPI: Brief Pain Inventory; PHQ-9: Patient Health Questionnaire
9-item depression module; GAD-7: Generalized Anxiety Disorder 7-item
scale; PROMs: Patient Reported Outcome Measures.

Non-response and

incomplete answer n=31

n=87

i

Recruited Assessed for Included for

consecutively analyses analyses Convergent validity

n=200 n=146 n=118 WAI/EQ-VAS
Convergent validity
WAI/EQ-index

Excluded: Lacked WAL:

Convergent validity
WAI/BPl-inference

Non-response n=1

n=117

i

Divergent validity
WAI/BPI- severity

Non-response n=1

i

n=117

Non-response and

Convergent validity
WAI/PHQ-9

incomplete answer n=2

n=116

i

Convergent validity
WAI/GAD-7

Non-response n=1

n=117

ﬁ
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Sample characteristics

Among the participants, 50.8% (n = 60) were classified
as in the work force, i.e. working, studying, or available
for the labour market (e.g. job seeking). The other 49.2%
(n=58) were not working, i.e. on long-term sick leave,
disability pension, or early retirement. Pain duration for
more than 3 years was reported by a majority (80.4%).
For those classified with chronic secondary pain, the
most common conditions were chronic post-surgical or
post-traumatic, chronic neuropathic, and chronic secon-
dary musculoskeletal pain. Co-morbidity was prevalent,
with participants reporting, on average, 3 ongoing health
conditions. Work ability was poor. Demographic and
clinical variables are shown in Table 1.

Table I. Sample characteristics: demographics and clinical variables

Frequency, n = 118

Age, years, mean (SD) 44.6 (12.0)
Gender, n (%)

Women 78 (66.1)
Men 39 (33.1)
Unsure 1(0.8)
Education, n (%)

Middle school or lower 23 (19.4)
High school or vocational education 60 (50.9)
University or college education <3 years 16 (13.6)
University or college education >3 years 19 (16.1)
Occupation, n (%)

Work as an employee 44 (37.3)
Entrepreneur 4(3.4)
Student 2(1.7)
Job seeker or in a labour market policy 8 (6.8)
measure

Other 2(1.7)
On long-term sick-leave (> 3 months) 46 (39.0)
Pensioner (by disability or early retirement) 12 (10.2)
Pain duration (n = 117), n (%)

3 months - 1 year 4(3.4)
>1 year - 3 years 19 (16.2)
>3 years - 10 years 34 (29.1)
>10 years 60 (51.3)
Pain classification?, n (%)

Chronic primary pain, n 70
Chronic secondary pain, n 80

Number of ongoing health conditions®, mean (SD) 3.1 (2.1)

Work Ability Index (WAI)S, total, n=118, 18.0 (13.0-26.0), 7.0-49.0
median (IQR), range

Single-item question on work abilityd, n=118

Health-related quality of life

EQ-5D index®, n = 87

2.0 (0-5.0), 0-10.0

0.464 (0.273-0.646),
-0.091-0.937

40.0 (25.0-52.0), 0-90.0
6.0 (5.0-8.0), 2.0-10.0
7.4 (5.6-8.6), 1.9-10.0
12.0 (7.0-17.0), 0-25.0
6.0 (2.0-13.0), 0-21.0

EQ-VAS|, n = 107

Pain severity on average9, BPI-SF, n=117
Pain interference”, BPI-SF, n = 117
Depressive symptomsi, PHQ-9, n = 116
Anxiety symptoms!, GAD-7, n = 117

@According to the IASP classification. PNumber of current diseases diagnosed
by a physician, self-reported from WAIL. “WAI scores range 7-49: 7-27 =
poor, 28-36 = moderate, 37-43 = good, and 44-49 = excellent work ability.
CISingle—item rating of work ability in the WAI, 0 = completely unable to work,
10 = my work ability is at its best. ®Index scores for the EQ-5D-5L, worse than
dead (<0) to 1 (full health), anchoring dead at 0. fRating overall health, 0 =
worse imaginable health, 100 = best imaginable health. 9Pain severity, item 5
in the Brief Pain Inventory short form (BPI-SF), pain on the average, 0 = no
pain, 10 = pain as bad as you can imagine. "Pain interference subscale, BPI, 0
= does not interfere, 10 = completely interferes. 'Patient Health Questionnaire
9-item depression module: range 0-27, where higher scores indicate worse
symptoms. JGeneralized Anxiety Disorder 7-item scale: range 0-21, where
higher scores indicate worse symptoms.

SD: standard deviation; IQR: interquartile range.
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Table II. Factor structures and item loadings from the explorative
factor analysis of the Work Ability Index (WAI) (n = 118)

Two factors

One

WAI item factor 1 2

1. Current work ability compared with lifetime best 0.90 0.90 0.00
2. Work ability in relation to the demands of the job 0.83 0.72 0.15
3. Number of current diseases diagnosed by a 0.28 0.01 0.38

physician :

4., Estimated work impairment due to diseases 0.87 0.85 0.03
5. Sick leave during the past 12 months 0.63 0.89 -0.35
6. Own prognosis of work ability 2 years from now 0.55 0.02 0.77
7. Mental resources 0.45 0.30 0.22
Structural validity

From the exploratory factor analysis, a single-factor
model and a 2-factor model were proposed. Three
out of 4 outcomes favoured a single-factor model
in the scree plot. The eigenvalues, which favoured
a 2-factor model, were 3.62 and 1.05 for the first and
second factors and 0.82 for the third factor. Proportion
of variance explained was 46.2% in the single-factor
model. In the 2-factor model, factor 1 explained 41.9%
of the variance and factor 2 explained 13.3%. The
correlation between factors 1 and 2 in the 2-factor
model was moderate, r_ = 0.66. In Table II, loadings
for items in the single-factor and 2-factor models are
described. Overall, both models were interpreted as
having an adequate fit, according to the indices. For
the single-factor model, the index of fit values was
x* (14, N = 118) = 29.66, p < 0.01, TLI 0.955, CFI
0.933, RMSEA 0.097 (95% CI 0.047-0.146) and
SRMR 0.057. For the 2-factor model, the index of
fit values was y* (8, N = 118) = 14.88, p = 0.06, TLI
0.980, CF10.949, RMSEA 0.085 (95% CI 0.00-0.152)
and SRMR 0.057.

The single-factor was the favoured model in the
scree-plots, and there were no major differences
between the models on indexes of fit. Altogether, the
single-factor model was considered to best represent
the factor structure of the WAI in this sample, based on
the data and interpretation of factors. Items 3 (diseases)
and 7 (mental resources) had the lowest loadings, a
pattern observed in both models.

Table ITI. Work Ability Index (WAI) item-total statistics (n = 118)
WAI Corrected item-total

Cronbach’s alpha if the item was

item correlation? deleted®
1 0.781 0.743
2 0.746 0.750
3 0.272 0.832
4 0.805 0.763
5 0.507 0.798
6 0.545 0.793
7 0.427 0.814

@Should be larger than 0.3. bShould not be larger than the overall Chronbach’s
alpha = 0.813.
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Internal consistency

The Cronbach’s alpha for the overall WAI score
(n = 118) was 0.813. The corrected item-total cor-
relation ranged between 0.272 and 0.805, and the
Cronbach’s alpha if the item was deleted varied between
0.743 and 0.833, as shown in Table III. The lowest
values for internal consistency were found for items 3
(diseases) and 7 (mental resources).

Hypothesis testing for construct validity

Comparisons with other outcome measurements.
Convergent validity displayed moderate correla-
tions between the WAI and EQ-5D index r, = 0.53
(» <0.001), EQ-VAS r = 0.47 (p < 0.001), BPI pain
interference r, = —-0.52 (p < 0.001), PHQ-9 r = -0.49
(p<0.001) and GAD-7 1 =-0.49 (p <0.001). Divergent
validity was supported by a weak correlation between
the WAI and BPI pain severity r, = -0.21 (p = 0.023).
All correlations were in the hypothesized direction
and strength. For pain interference, depressive and
anxiety symptoms, lower levels were related to bet-
ter work ability; the same for pain intensity, however
with a weak association. For health-related quality of
life, higher levels were related to better work ability.

Discriminant validity (comparisons between the
subgroups). Among participants in the work force,
the median WALI score (25th to 75th percentile) was
25.0 (21.0-30.0). Among participants non-working,
the median score was 13.5 (10.0-16.0). For the WAS,
the corresponding values were 4.5 (3—6) and 0 (0-1)
for the groups. The distribution between the groups
differed significantly for the WAI (Mann—Whitney
U =283.5,n1 =60, n2 =58, p<0.001) and for the
WAS (Mann—Whitney U = 419.0, nl = 60, n2 = 58,
p < 0.001), meaning they effectively discriminated
between the subgroups.
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Construct validity for the WAS

An item-total correlation for the WAS for the total
WAI displayed a strong positive correlation, r, = 0.86*
(*p <0.001), illustrated with a scatterplot in Fig. 2.

DISCUSSION

These results support the psychometric properties of
the WALI in a sample of patients with chronic pain who
were referred to secondary and tertiary care. Construct
validity and internal consistency reliability were
acceptable, indicating that the WAL is a valid measure
of work ability for the population. In addition, the
single-item WAS displayed good construct validity.
A single-factor structure of the WAI was conside-
red most adequate in this sample, which supports the
interpretation of work ability as a unidimensional
construct (4). The single-factor structure of WAI has
also been observed previously (7, 15), including in a
random sample of a Swedish working population (36).
A 2-factor structure of the WAI has also been proposed,
1 factor called “subjectively estimated work ability”
withitems 1, 2, 6, and 7, and a second factor “diseases
and health-related restrictions,” most often composed
ofitems 3, 4, and 5 (7, 10, 15, 16). The 3-factor struc-
ture presented in the literature adds “mental resources”
as a separate factor (9, 11). In this study, there was no
support for the interpretation of factors accordingly,
since the pattern of item loadings was different.
Hence, the versions of the 2- or 3-factor structures
of the WAI presented in previous studies were not
replicated in this sample. This might be because the
components of work ability are distributed differently
in various populations, affecting the factor structure
and interpretation. Interestingly, Torgén also found the
single-factor structure to be robust among those with
low work ability (36). In this study, the single-factor

®
Excellent
[ ]
®
: Good
)
Moderate
oL Fig. 2. Scatterplot of the Work Ability
Index (WAI) and the single-item work
ability score (WAS) (n = 118). Horizontal
lines indicate the WAI categories “poor”,
“moderate”, “good”, and “excellent work
ability”. Correlation coefficientr, = 0.86%*.
Item-total correlations for the otheritems
. o 20 were: (2) r, = 0.81*. (3) r, = 0.44%, (4)

r, = 0.86*%, (5)r, = 0.62, (6) r, = 0.73,
(7) r, = 0.40%, *p<0.001.
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was the favoured model in the scree-plots; altogether,
the single-factor model was considered here to best
represent the factor structure of the WAL

The items with notable differences in the factor
loading and internal consistency between the current
study and previous studies were those on diseases and
sick leave. These are also areas where one could expect
differences in the prevalence between the clinical and
occupational samples, which is supported by our data
on co-morbidity and the proportion of those on sick
leave. Another reflection is that patients with chronic
pain share prerequisites, in the sense that work ability
and prevalence of sick leave might relate to the pain
condition specifically. An interpretation of the findings
of'this study could be that, among patients with chronic
pain in specialized care, the prevalence of sick leave
is high and related to overall work ability. In previous
evaluations of the WAI in working populations the
item on sick leave has been suggested to contribute
little and display low reliability (7, 10). However, the
Cronbach’s alpha for the WAI in this study was similar
or higher compared with previous reports (7, 11, 15),
supporting the overall internal consistency of the WAI
despite differences in the samples.

In hypothesis testing for construct validity, it should
be noted that correlations are just below 0.5 for several
measures in this study, which is a suggested cut-off for
convergent validity (35). It has been argued that con-
vergent validity should preferably be > 0.7 (35). Howe-
ver, these results are in line with previous findings on
correlations between the WAI and health measures
(7, 9—11), although not previously presented as con-
vergent or divergent. The somewhat low convergent
validity could be argued to reflect that health aspects
are related to work ability; however, not capturing the
same overall construct (3, 4). It could also be noted
that the reported correlations vary over studies, with
a range from weak to strong correlations (7, 9—11).
This could indicate that different characteristics in the
samples might affect the co-variance between WAI and
dimensions of health. The correlation between work
ability and pain severity was weak in this study, as has
also been reported previously (9, 10).

Work ability was poor among participants in this
study, both among working and non-working partici-
pants (e.g. those on disability pension). Discriminative
validity of WAI for these subgroups was still good.
A study by Bethge et al. (37) found similar levels of
work ability among patients with chronic low back
pain and suggested a cut-off of < 20 to be predictive
of future disability pension. In our sample, this cut-off
would discriminate against the subgroups, whereas
the standard categories of poor, moderate, etc. work
ability does not. Poor or moderate work ability, or
a WAL score < 37, has been suggested to indicate a
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need for rehabilitation among workers (38). Among
patients with chronic pain entering multimodal pain
rehabilitation, work ability according to the WAS and
occupational status have shown to be prognostic for
beneficial long-term outcomes (39, 40), indicating the
importance of addressing work ability. However, for
interpretation of WAS and its associations with dif-
ferent needs among patients with chronic pain, more
knowledge is needed.

Work ability has been found to be substantially lower
among patients with chronic pain, and lower than in
working or general populations (3, 10—12). The cha-
racteristics of the participants in this study, recruited
from secondary and tertiary care, should be taken into
consideration when interpreting the results, and when
considering transferability to other pain populations.
The prevalence of long-term sick leave, disability pen-
sion, and early retirement was high (49%). The results
also show low perceived health, prevalence of depres-
sive symptoms, and high pain interference among the
participants, reflecting the burden and co-morbidity
among these patients (17).

Further research on the predictive validity of the WAI
and the WAS among patients with pain is prioritized, as
well as evaluation of the test—retest reliability in pain
populations. The WAI could also be further explored
in pain care by evaluation of its psychometric proper-
ties in subgroups or among patients in primary care.
In addition, clinically relevant change in work ability
rating during rehabilitation is of interest, for use in
both randomized controlled trials and on an individual
level; for example, in clinical care or single-case design
research. Of course, work ability needs to be within a
broader range of outcomes for chronic pain in clinical
research, including, for example, health-related quality
of life and pain-related outcomes.

For this study, some limitations are worth mentio-
ning. Regarding structural validity, an alternative
would have been to use a confirmatory factor analysis.
The decision to use an explorative analysis was based
on the lack of consensus and that the current study
sample was hypothesized to differ in many aspects
from the samples in previous studies. However, the
limited sample size might have affected the findings
of factor structure.

The additional instruction in the WAI in this study,
to estimate work ability based on current or previous
employment or studies, should be taken into considera-
tion when interpreting the results, specifically for non-
working individuals. For these, the instruction aimed to
facilitate responding to the WAI; however, we cannot
determine how it might have affected the measurement
properties. Importantly, the item content of the WAI
was not modified. One could also note that the WAI
still might have been perceived as being difficult or
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unnecessary to fill in, based on higher rates of missing
WAL in the U-PAIN cohort among individuals who
were not working.

Another limitation is the demographic data on occu-
pational status. For discriminative validity, it would
have been beneficial to use register-based data on sick
leave, in addition to self-report. Still, this study eva-
luated several aspects of construct validity of the WAL,
including structural validity and hypothesis testing,
as well as internal consistency reliability, altogether
providing information of relevance for future research.

In conclusion, this study supports the use of the
WAL as a valid measurement of work ability among
patients with chronic pain in specialized care. The
single-item WAS displayed good construct validity in
relation to the full WAI, indicating that it could be used
as an alternative. The construct validity of the WAI
was supported, with a single-factor model proposed,
and convergent validity toward health-related quality
of life, pain interference, and depressive and anxiety
symptoms showing moderate correlations, whereas
correlation with pain severity was low. Internal consis-
tency was good; however, it indicated a lower reliabi-
lity for the items about diseases and mental resources.

In this study, the WAI was evaluated in a sample
of patients with poor work ability, indicating that
it could be used in groups with individuals on sick
leave or retired, using an additional instruction. Future
research should further address test—retest reliability,
predictive validity, categorizations, and sensitivity to
change among patients with chronic pain, for increased
knowledge on usability of the WAI and the WAS as
screening or outcome measurements in this population.
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