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ABSTRACT. Objective. Indicators of work role functioning (being at work, and being productive while at work)
are important outcomes for persons with arthritis. As the worker productivity working group at
OMERACT (Outcome Measures in Rheumatology), we sought to provide an evidence base for
consensus on standardized instruments to measure worker productivity [both absenteeism and at-work
productivity (presenteeism) as well as critical contextual factors].
Methods. Literature reviews and primary studies were done and reported to the OMERACT 12 (2014)
meeting to build the OMERACT Filter 2.0 evidence for worker productivity outcome measurement
instruments. Contextual factor domains that could have an effect on scores on worker productivity
instruments were identified by nominal group techniques, and strength of influence was further
assessed by literature review.
Results.At OMERACT 9 (2008), we identified 6 candidate measures of absenteeism, which received
94% endorsement at the plenary vote. At OMERACT 11 (2012) we received over the required
minimum vote of 70% for endorsement of 2 at-work productivity loss measures. During OMERACT
12 (2014), out of 4 measures of at-work productivity loss, 3 (1 global; 2 multiitem) received support
as having passed the OMERACT Filter with over 70% of the plenary vote. In addition, 3 contextual
factor domains received a 95% vote to explore their validity as core contextual factors: nature of
work, work accommodation, and workplace support.
Conclusion. Our current recommendations for at-work productivity loss measures are: WALS
(Workplace Activity Limitations Scale), WLQ PDmod (Work Limitations Questionnaire with modified
physical demands scale), WAI (Work Ability Index), WPS (Arthritis-specific Work Productivity
Survey), and WPAI (Work Productivity and Activity Impairment Questionnaire). Our future research
focus will shift to confirming core contextual factors to consider in the measurement of worker produc-
tivity. (First Release September 1 2015; J Rheumatol 2016;43:214–22; doi:10.3899/jrheum.141077)
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Work has meaning to individuals in terms of their societal
role, income, access to benefits, and social networking. For
people with arthritis, the ability to maintain or regain a work
role with a new treatment is an important issue in their 
lives. However, work-role functioning is rarely included in
clinical trials. The Outcome Measures in Rheumatology
(OMERACT) worker productivity group has identified
available instruments and is building an OMERACT Filter
2.0 evidence base to support the measurement of this
important outcome in arthritis research. Over the past 6
years1,2,3,4 we have moved closer to our goal of standardizing
the measurement of worker productivity in rheumatology.
The purpose of this article is to review the accumulated
material that was presented at the worker productivity special
interest group (SIG) meeting at OMERACT 12 on our slate
of 6 at-work productivity loss measurement instruments in
terms of truth, discrimination, and feasibility concepts of the
OMERACT Filter 2.05; to share our emerging evidence on
contextual factors of importance to the accurate measurement
of worker productivity; and to share the results of plenary
votes taken supporting our work at the plenary session of
OMERACT 12. 

Background
Difficulties in worker productivity include absence from
work or a reduction in productivity or in the ease of
producing while at work (at-work productivity loss, some -
times called “presenteeism”). People can transition back and
forth across this threshold between not working, working but
with difficulty, and working with no difficulty. The transitions
might be driven by the health and abilities of a worker
compared to their job’s demands, or equally by shifting the
job’s demands to accommodate the worker’s abilities. The
context of the job situation always accompanies the
description and rating that someone will give to their produc-
tivity. Contextual factors must be part of the accurate
measurement and interpretation of worker productivity. 

Indicators of absence from work were endorsed (94% in
support) at a previous OMERACT meeting to include: (1)
work days missed due to arthritis (sick days), (2) vacation
days taken because of arthritis, (3) part days/hours missed
because of arthritis, (4) change in number of hours worked
per week, (5) temporary work cessation (work disability/sick
leave), and (6) permanent work cessation due to arthritis1,6. 

Our attention subsequently shifted to at-work productivity
loss, a concept that can be experienced in 2 important ways.
First, a level of difficulty doing the tasks of work, and second
the level of productivity loss (the amount of work that is not
getting done because of the health limitation)5. To date, there
is still no agreed-upon scale out of > 21 instruments now
available to facilitate assessment of this part of worker
productivity7,8,9,10. In 2008, our group led OMERACT
attendees through a process of assessing the feasibility and
truth (content) of the many available measures of at-work
productivity loss. We were guided to narrow our work down
to what are now 6 candidate instruments: WAI (Work Ability
Index)11; QQ (Quantity and Quality Method)12; WPAI (Work
Productivity and Activity Impairment Questionnaire)13; WPS
[Arthritis-specific Work Productivity Survey (formerly
WPS-RA, Rheumatoid arthritis-specific work productivity
survey)]14, which now has evidence of use in 3 rheumato-
logic conditions, and is arthritis-specific15,16; WALS
(Workplace Activity Limitations Scale)6,17, and the WLQ-25
PDmod  (Work Limitations Questionnaire)18, with modified
physical demands scale, where instruction for the physical
demands subscale was reoriented to be consistent with other
subscales, with the agreement of the manufacturer (personal
communications with developer D. Lerner). Two of these, the
WPAI and the WPS, received > 70% endorsement that they
had met the OMERACT Filter at OMERACT 114. The work
included in the present article summarizes our ongoing work
with the other instruments to complete OMERACT Filter
evidence examination2,19,20,21, and supplementing what we
know about the WPS and WPAI. 

Our attention has also been focused on contextual factors.
Early in our work in worker productivity, it became apparent
from discussions with patients that context is critically
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important to the correct measurement and interpretation of
worker productivity4. Contextual factors are factors that
relate to the worker and to the environments in the workplace
(physical, social, psychological). Based on the World Health
Organization’s International Classification of Functioning,
Disability, and Health framework22, contextual factors refer
to personal factors and environmental factors. Both worker
coping strategies and self-efficacy, as well as alterations in
job-related demands can have an important influence on the
score obtained on a worker productivity instrument.
Therefore these factors need to be considered when inter-
preting the results of worker productivity outcome measures
both in describing a state at one point in time or when evalu-
ating change over time, where the job situation rather than
personal capacity could be equally responsible for improving
a level of at-work productivity4. During a SIG meeting at
OMERACT 10, an exhaustive list of possible contextual
factors was generated by experts and patient research
partners, and after a “dot voting” exercise, 24 contextual
factors received at least 1 vote. Of interest was that 1/24
factors received only 1 vote and that the 2 factors that
received the most votes received only 13% of all votes,
showing the wide diversity in the character of relevant
contextual factors. Following the SIG meeting, contextual
factors considered were clustered into 15 domains that
described either personal or environmental contextual
factors4. While it is undeniable that each of the factors could
be relevant for the understanding of productivity for an
individual person, we were also interested in the degree to
which these factors could cause confounding bias in obser-
vational studies or clinical trials. At OMERACT 11, a list of
criteria was presented to guide the selection of contextual
factors that could confound the measurement of at-work
productivity loss. Criteria included the quality of the study
(low risk of bias), the strength of the association after
adjustment (requiring a sufficient sample size), evidence of
a temporal relation in the case of absenteeism, and sufficient
strength of association to identify a possible confounding
influence. In addition, guidance would be needed for
deciding on level of evidence needed for each contextual
factor (number of studies, consistency of findings, magnitude
of results)3. 

The purpose of this article is to describe the progress of
the OMERACT 12 SIG on worker productivity in both
instrument selection and determination of relevant contextual
factor domains. 

MATERIALS AND METHODS
Taxonomy for At-work Productivity Loss Measures
In the past we published an organizing framework for instruments measuring
worker productivity. First, they can be multiitem scales or single items
offering 1 global rating of the concept. Second, some are focused on a time
or output performance as the key concept (Are you as productive as before
your arthritis, how much time do you have difficulty) while others are
focused on the ability/amount of difficulty the respondent has doing the task.

We therefore encountered 4 different types of measures in our work. The
organization of these into a taxonomy is shown in Figure 1, which also shows
that all of these sit on a background of the contextual factors that are
describing the situation and circumstances in which the difficulty/produc-
tivity is being measured. Thus we acknowledge that the difficulty/produc-
tivity described is only in that context. Another context could lead to another
level or type of difficulty/productivity being expressed. We sought
measurement instruments for each cell in this framework and for the
contextual factors of importance. 

Gathering Filter Evidence
Our work has summarized and followed new measurement-related evidence
for these scales in the literature, as well as conducted studies to create
evidence to fill gaps in the OMERACT Filter 2.03,23,24. We present both the
methods used to update the literature, and the studies conducted to complete
the OMERACT Filter 2.0 evidence. 

Review of the Literature and Update of Evidence Tables
Every 2 years we conducted an update of our systematic literature review of
psychometric evidence of worker productivity outcome instruments in
arthritis or musculoskeletal populations. The most recent update was in
December 2013. All studies were obtained through reviews of key references
for each instrument (citation searches and database searches). Measurement
studies were then sought through a selection phase carried out by a single
trained observer. Relevant studies were identified and reviewed by assigned
leads for each instrument and their team. Biweekly teleconferences were
used to share updates and decide how the evidence should be presented in
evidence tables. 

New Studies Completed to Fill in Gaps in Evidence
Needed According to OMERACT Filter 2.0
Two independent studies were conducted to add to this body of evidence.
First, we conducted a study to complete our understanding of both the patient
acceptable states (PAS) in worker productivity, and the minimal (clinically)
important difference (MID), as well as boundaries of measurement error.
(We call this the MID/PAS study.) Second, we conducted a multicountry
cognitive debriefing study, which assessed the meaning of the responses to
the candidate measures from across international patient groups. In this study
we also fielded additional items to allow for international testing of construct
validity and test-retest reliability of these scales (we call this the international
cognitive debriefing study). These studies were conducted for the purpose
of OMERACT and are integrated into the evidence synthesis below. 

Testing the Preliminary Criteria to Identify “Relevant”
Contextual Factors in Clinical Studies
A systematic review was performed, exploring the role of contextual factors
either on presenteeism, sick leave, or work disability in patients with
ankylosing spondylitis (AS), in which the proposed criteria to assess the
relevance of contextual factors and to summarize evidence across studies
were applied. 

RESULTS AND DISCUSSION
Description of Candidate Measures
Moving into OMERACT 12 (2014), we had a mandate to move
forward with 6 candidate measures, which are summarized in
Table 1 along with their acronyms. Four were single-item
instruments, 1 with a difficulty focus (WAI), and 3 oriented
more toward a concept of level of productivity (production,
efficiency) in their indicators of at-work productivity loss
(WPS, WPAI, QQ). Two multiitem indices were tracked, the
WLQ-25 PDmod, with the modification to the physical
demands subscale to reorient it in the same direction as the other
subscale, and the WALS, a more diffi culty-oriented scale. 
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OMERACT Filter Evidence 
A full description of the evidence from the literature can be
found in Supplementary Table 1  (use of instruments in
clinical trials) and Supplementary Table 2 (accumulated filter
evidence; both available online at jrheum.org); these results
are summarized below by component of the OMERACT
Filter. 

Feasibility and Face/Content Validity (Truth)
The summary of evidence shows that the 6 scales show feasi-
bility of use (low burden, accessible, low frequencies of
missing data; Supplementary Table 2, available online at
jrheum.org). 

In our comparison of the content validity of response
options of 5 measures including the WALS and WLQ-25 in
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Figure 1. Organization into a taxonomy of 4 different types of work productivity measures.
WALS: Workplace Activity Limitations Scale; WLQ-25 PDmod: Work Limitations
Questionnaire with modified physical demands scale; WAI: Work Ability Index; WPS:
Arthritis-specific Work Poductivity Survey; WPAI: Work Productivity and Activity Impairment
Questionnaire.

Table 1. Characteristics of the 6 candidate measures of at-work limitations/productivity (presenteeism). Adapted from Tang, et al. J Rheumatol 2014;41:165-763.

Global Content Source Concept Recall Period Disease Comparative Scaling
Measures Attribution Referencing

WAI Item 1 from the Work ability Current None In relation to 0–10 (0 = completely unable to   
Work Ability Index lifetime best work; assume best work ability = 10)

QQ Multiplication of How much work Last workday None (N/A) Compared to a Quantity item: 0–10 (practically 
2 items performed and the normal “workday” nothing to normal quantity); 

quality of the work Quality item: 0–10 (very poor to 
normal quality) 

WPAI Item 5 from the  Work productivity Last 7 days Can be adapted None 0–10 (health problem had no 
WPAI Questionnaire to any health effect on my work to completely 
(specific health problem condition prevented me from working)
version)

WPS Item 4 from the Interference with Last month Arthritis None 0–10 (no interference to complete 
WPS survey work productivity interference)

Multiitem Concept Scored Scales and Number of Items Time Frame
Measures
WALS Amount/level of difficulty Single scale — summed score of 12 items Not specified
WLQ-25 Frequency/proportion of time having 25 items across 4 work demands: physical demands;  Past 2 weeks
PDmod difficulty mental-interpersonal; time management; output demands

WPAI: Work Productivity and Activity Impairment Questionnaire; WPS: Arthritis-specific Work Productivity Survey; QQ: Quantity and Quality Method; WAI:
Work Ability Index; WALS: Workplace Activity Limitations Scale; WLQ-25 PDmod: Work Limitations Questionnaire with modified physical demands scale.
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workers with OA or RA24, both measures showed good
results, with support for feasibility criteria of the OMERACT
Filter. In response to a forced-choice question regarding
which of the 5 measures participants preferred overall, the
WALS was ranked first (32.6% support) and the WLQ-25
second (30% support). For the WLQ-25, the reverse direction
of instructions in the PD subscale was a source of confusion,
but this issue was resolved with the modified WLQ-25, now
called WLQ-25 PDmod with the agreement of the scale
developer (personal communications with D. Lerner). 

The summary of evidence (Supplementary Table 2,
available online at jrheum.org) revealed that 5 of the 6
candidate scales had strong evidence of face/content validity,
and the QQ had some evidence for these criteria. 

The results from the international cognitive debriefing
study examining interpretation of the questionnaires by
country demonstrated some differences among Canada,
France, Italy, the Netherlands, Romania, Sweden, and the
UK. A finding common to all countries was an initial lack of
association to the word “productivity” (WPAI), as many
found it difficult to rate their productivity if their job did not
involve the “production of products.” However, specifica-
tions (“accomplished,” “kind of work,” “carefully as usual,”
and “amount of work”) found in the more detailed instruc-
tions in the WPAI clarified the term and were consistently
understood across countries (Table 2). “Interference” used

inthe stem and anchor of the WPS-RA caused difficulties
specifically for the Romanian participants, reflecting a lack of
understanding of the term. Time frames for recall of produc-
tivity loss differed across the measurement instruments.
Seventy percent of patients said that a 7-day recall period
(WPAI) was an accurate recall representation of how their
condition affects work productivity, while 58% reported a
recall period of “last workday” (QQ) to be inaccurate. The
phrase “compared to normal” reference (QQ) also caused diffi-
culty because of the ambiguous and relative nature of the word
“normal.” Overall, 29% of patients said the WPAI was the
most relevant to them, making it the most favored measure,
while the WAI was the least favored, with 12% of votes. 

Construct Validity (Truth)
In one example of construct validity, Pearson correlation
results from our MID/PAS study demonstrated that the global
measures WPS, WPAI, and QQ were good to very good in
their correlation with the multiitem measures (WALS and
WLQ-25). The exception was the WAI, which was moder-
ately correlated with the multiitem measures. Table 3 depicts
the individual correlations between measures. 

Additional evidence of construct validity was available on
each tool either from the literature or from our own primary
studies3,23 (Supplementary Table 2, available online at
jrheum.org).
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Table 2A. Test-retest reliability of candidate measures of at-work limitations/productivity (presenteeism) from the first of our 2 test-retest reliability studies:
MID/PAS study. Adapted from Tang, et al. J Rheumatol 2014;41:165-763.

Study 1: MID/PAS Study
Instrument Content Source n (stable)* Mean Baseline Mean 2-week ICC2,1

Score (SD) Followup
Global measures

WPS (item 4) Item 4 from the Rheumatoid Arthritis-specific 
Work Productivity Survey 35 3.7 (3.0) 3.7 (3.4) 0.87

WPAI (item 5) Item 5 from the Work Productivity and Activity 
Impairment Questionnaire (specific health problem 
version) 34 3.9 (3.0) 3.4 (2.9) 0.84

QQ method Multiplication of 2 items (E1 and E2) from the 
Productivity and Disease Questionnaire (ProDISQ) 33 61.2 (33.3) 57.6 (34.2) 0.77

WAI (item 1) Item 1 from the Work Ability Index 6‡ 7.5 (2.1) 6.7 (2.5) 0.80
Multiitem measures

WALS Workplace Activity Limitations Scale (12 items) 37 12.5 (7.3) 12.2 (8.0) 0.93
WLQ-25 Work Limitations Questionnaire-25; (4 subscales: 

PDmod† TM = time management [5 items], PD = physical 
demands [6 items], MI = mental interpersonal [9 items], 
OD = output demands [5 items]); Index score = weighted 
sum of subscales 37 TM = 36.5 (28.2) TM = 34.2 (26.5) TM = 0.93

37 PD = 47.1 (32.9) PD = 42.6 (32.9) PD = 0.95
37 MI = 25.6 (23.4) MI = 27.0 (24.6) MI = 0.79
34 OD = 34.4 (28.9) OD = 32.5 (31.6) OD = 0.86
34 Index = 9.6 (7.6) Index = 9.3 (7.8) Index = 0.93

*No change on an external anchor fielded at 2-week followup (compared to when you completed the first questionnaire package, how would you rate your
ability to do your usual work activities? 0 = much worse, 5 = no change, 10 = much better); ‡: The WAI was added to the study at a later date, allowing only
small accrual. Results should be taken with caution; †WLQ-25 physical demands subscale (PD) was modified in this study — instruction for the PD subscale
was reoriented to be consistent with the other subscales. WPAI: Work Productivity and Activity Impairment Questionnaire; WPS: Arthritis-specific Work
Productivity Survey; QQ: Quantity and Quality Method; WAI: Work Ability Index; WALS: Workplace Activity Limitations Scale; WLQ-25 PDmod: Work
Limitations Questionnaire with modified physical demands scale; ICC2,1: intraclass correlation coefficient, type 2,1.
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Discrimination
The largest gap in the summary of evidence was in the area
of discrimination, which encompasses 4 main properties:
reliability and internal consistency, responsiveness (with -
in-group discrimination), use in randomized clinical trials
(between-group discrimination), and score interpretability. It
is these gaps in the criteria that the MID/PAS study and the
international cognitive debriefing study were intended to fill. 

Test-retest Reliability 
The published test-retest results from the MID/PAS test-retest
study3 (for all candidate at-work productivity measures)
showed moderate-to-high intraclass correlation coefficients
(ICC; 0.77–0.93), which indicate good-to-excellent agree -
ment between baseline and 2-week followup. Table 2 depicts
individual ICC for each measure. 

The international cognitive debriefing study repeated a
test-retest reliability assessment and showed a moderate
range of ICC (0.74–0.78), which indicates good agreement
between baseline and 2-week followup. Table 2 also shows
the ICC for each measure from that study.

Within-group Discrimination (longitudinal construct
validity or responsiveness)
The summary of evidence revealed that the WPAI, WPS,
WAI, WALS, and WLQ-25 have passed the responsiveness
criteria, while evidence for responsiveness was provided for
the QQ through the MID/PAS study where change in QQ
correlated moderately with change in productivity over the
past 2 weeks (rs = 0.60), and ability to do usual work (rs =
0.59). Area under the curve, often used to summarize respon-
siveness, against 8 anchors of ability/productivity, ranged
from 0.62–0.90 (Supplementary Table 2, available online at
jrheum.org).

Between-group Discrimination (application in RCT or
cohorts with improved and not improved groups)
The OMERACT Filter requires evidence that the instrument
can discriminate between 2 arms in randomized controlled
trials (RCT). In the OMERACT Filter 2.0 revisions25, this
can also be tested with a lesser degree of confidence with
discrimination between 2 groups using a single arm cohort,
divided into subgroups of responders and nonresponders, and
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Table 2B. Test-retest reliability of candidate measures of at-work limitations/productivity (presenteeism) from the second of our 2 test-retest reliability studies:
international cognitive debriefing study. Adapted from Tang, et al. J Rheumatol 2014;41:165-763.

Study 2: International Cognitive Debriefing
Instrument Content Source n Mean Baseline Mean 2-wk Followup ICC2,1

Score (SD) Score (SD)

Global measures
WPS (item 4) Item 4 from the Arthritis-specific Work Productivity 

Survey (WPS) 65 3.5 (2.6) 3.5 (2.3) 0.78
WPAI (item 5) Item 5 from the Work Productivity and Activity Impairment 

Questionnaire (WPAI; specific health problem version) 65 3.4 (2.6) 3.5 (2.8) 0.74
QQ method Multiplication of 2 items (E1 and E2) from the Productivity 64 baseline; 

and Disease Questionnaire 63 followup 67.8 (27.4) 65.0 (27.2) 0.74
WAI (item 1) Item 1 from the Work Ability Index (WAI) 65 7.1 (2.1) 7.2 (2.1) 0.75

QQ: Quantity and Quality Method; ICC2,1: intraclass correlation coefficient, type 2,1.

Table 3. Pearson correlations between WALS/WLQ-25 and the global measures of at-work productivity loss from our MID/PAS study.

Scale Mean Score, n (SD) WLQ-25 PDmod WALS WPS WPAI QQ WAI*

WLQ-25 9.41 (7.10) 1.00, 175 0.79, 173 0.75, 148 0.80, 146 –0.74, 145 –0.49**, 51
WALS 13.16 (7.32) 1.00, 184 0.73, 152 0.81, 149 –0.77, 148 0.54, 50
WPS 3.90 (3.12) 1.00, 154 0.88, 150 –0.78, 149 –0.54, 51
WPAI 3.66 (2.85) 1.00, 151 –0.79, 146 –0.56, 50
QQ 64.07 (32.04) 1.00 0.56, 51
WAI 6.48 (2.00) 1.00, 52

*It should be noted that the WAI was introduced to the survey later than the other measures, and therefore was not completed by all participants (n = 52 vs n =
184). This lesser sample might have affected the correlation. ** p = 0.0003; p ≤ 0.0001 for all other correlations. WALS: Workplace Activity Limitations Scale;
WLQ-25 PDmod: Work Limitations Questionnaire with modified physical demands scale; WPS: Arthritis-specific Work Productivity Survey; WPAI: Work
Productivity and Activity Impairment Questionnaire; QQ: Quantity and Quality Method; WAI: Work Ability Index.
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comparing change distributions in the target instrument. This
can be referred to as bronze level evidence, as it is provided
through results of the MID/PAS study to address the criterion
of between-group discrimination in the absence of current
RCT evidence. 

The summary of evidence (Supplementary Table 1 for a
full description of trials fielding worker productivity instru-
ments) revealed that 3 of the 4 global measures (WPAI, 
WPS, and QQ) have passed the between-group criteria of 
discrimination. 

The WAI was used in 1 RCT, showing no difference
between groups26. This provides some evidence that the WAI
does not show change where none is expected. In absence of
other RCT using the WAI to date, evidence for
between-group discrimination was provided for the WAI
through the MID/PAS study results. In that study, change
scores were compared between people who had a positive
change versus those who did not, according to 8 external
anchors of change. A difference in effect size was calculated
[standardized response mean (SRM) improved–SRM not
improved] and differences were found in SRM of 0.5 to 1.46.
This indicates much more change was detected in people who
improved versus people who did not. 

Similarly to the WAI, the between-group discrimination
criterion for the WALS and WLQ-25 PDmod is provided by
the MID/PAS study, in the absence of positive RCT (showing
a difference between groups) in the literature. Differences of
0.4–1.7 in SRM were found, showing much more change in
people who improved relative to those who did not. There
were also negative trials (showing no difference between
groups) that supported the ability to not change in the absence
of effects. No other anchors were available in these studies
to describe subgroups that may have responded. There are
also trials underway with the WALS.

Thresholds of Meaning (interpretability)
The MID/PAS study provided rigorous calculations for
thresholds of meaning for all candidate scales against
multiple anchors validated at OMERACT 11 (2012)3. As an
example, evidence for interpretability in the WPS was
provided by the MID/PAS study, where several anchors were
fielded for calculating PAS, with values ranging between 3
and 7 with a median of 5. MID were calculated for improve -
ment and deterioration, and varied depending on the anchor
used, ranging from 1–3 for improvement and 1–2 for deteri-
oration. Minimum detectable change (95% CI) was calcu-
lated (3.10). Both the MDC-95 and the MID would need to
be surpassed to be confident in interpreting change. Although
some suggest MID should be greater than MDC-95, we hold
that the opposite could be true, as long as the change score
being interpreted as improvement was greater than both MID
and boundaries of error. The thresholds for all measures are
summarized in Supplementary Table 2, available online at
jrheum.org.

Summary of OMERACT Filter Evidence
The synthesis of the accumulated and new information is
presented for each candidate measure in Table 4. This table
summarizes evidence only in this context of use, that is, in
persons with arthritis or with other relevant musculoskeletal
disorders. 

Contextual Factors
When searching, appraising, and summarizing the literature
on the role of contextual factors in AS and worker outcomes,
we found 20 reports addressing employment status, 6
addressing sick leave, and 3 presenteeism. For employment,
there was strong evidence for the role of age; moderate
evidence for personal skills/abilities (such as coping),
(absence of) work accommodations, the nature of work and
(absence of) workplace support, and poor evidence for the
role of marital status. Evidence was insufficient for sex,
education, and physical environment. For sick leave and
presenteeism there were too few studies to perform a
best-evidence synthesis for the role of contextual factors.
These results along with those reported in our previous
OMERACT work4 were presented at the SIG for discussion.
Available evidence provides a limited view because this field
is new, and may need to be supplemented by participant
opinion until the evidence grows with additional contextual
factors being assessed in conjunction with indicators of
worker productivity. 

Worker Productivity SIG and Plenary Vote Results from
OMERACT 2014
In our worker productivity SIG session we provided a brief
overview of our completed work and presented the
OMERACT Filter evidence for the 6 candidate measures in
a “speed dating” type of format where participants moved
around stations where they heard of the OMERACT Filter
evidence for each candidate measure in a dynamic,
high-energy participatory process. A presentation on the
contextual factors of work was also given that included
summarizing evidence and proposing this as a research
agenda item for future study. 

At the final plenary session, the OMERACT attendees
voted on whether there was sufficient evidence of the
OMERACT Filter requirements for the 4 remaining worker
productivity instruments (having already received endorse -
ment at OMERACT 11 for both the WPS and the WPAI).
As summarized in Table 5, all but the QQ received > 70%
agreement, thus advancing the WLQ-25 PDmod, the
WALS, and the WAI as now having enough OMERACT
Filter evidence. Further, the agenda supporting ongoing
research into contextual factors that directly affect the
responses to a worker productivity instrument was strongly
supported (95%), providing us with our work for the next 2
years. 

More evidence has been gathered to support the
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measurement of worker productivity in arthritis research. At
OMERACT 12 we received support (> 70% consensus) that
the WLQ-25 PDmod, WALS, and WAI had enough
OMERACT Filter evidence available. They have been added
to the list along with the previously endorsed WPS and
WPAI. Our work allows us to recommend these 5
evidence-based measures of at-work productivity loss for
studies in arthritis. This year we also got strong endorsement
for 3 contextual factor domains as being important in the
interpretation and measurement of worker productivity. In
our research moving forward: (1) We will shift our research
focus to contextual factors; (2) the QQ will continue to be
monitored for improved reliability and more evidence of

construct validity; we will also monitor the use of all of these
measures in clinical trials; and (3) we will use our ongoing
cohort study (Phase II of the cognitive debriefing study) to
further verify the validity of these instruments across
different cultural boundaries. 

We are cognizant of the changing nature of work itself.
New emerging scales may capture the dominance of
knowledge and computer-based jobs over manufacturing in
developed and developing countries in particular. Scales need
to be re-evaluated to ensure they are still capturing the current
experience of work for people with arthritis. We will continue
to watch for new scales, or for revalidation of the existing
ones in these new work contexts. 
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Table 4. Summary appraisal of OMERACT Filter evidence for the 4 global and 2 multiitem measures of at-work limitations/productivity. Updated from Tang,
et al. J Rheumatol 2014;41:165-763 based on updated literature review (December 2013) and results of our MID/PAS and international cognitive debriefing
studies.

OMERACT
Truth Discrimination Feasibility

Global Measures Face/Content Validity Construct Validity Reliability Responsiveness RCT Score Interpretability

WPAI (item 5) ++ ++ ++ ++ ++ + ++
WPS (item 4) ++ ++ ++ ++ ++ + ++
QQ + + ++ + + + ++
WAI (item 1) ++ ++ ++ ++ (+)* + ++
Multiitem measures

WALS ++ ++ ++ ++ (+)# + ++  
WLQ-25 ++ ++ ++ ++ (+)# + ++

Rating criteria (based on overall appraisal of all available evidence in arthritis or MSK conditions): ++: evidence of this measurement property from 2 or more
studies, in the absence of conflicting evidence; +: evidence of this measurement property from at least 1 study, and overall body of evidence supporting >
refuting; *: RCT shows no difference where one is not expected; not exclusively MSK population; evidence of ability to discriminate between subgroups where
one group is improved and the other not (MID/PAS study), which provides some evidence of their ability to discriminate change between groups. We will
continue to monitor results of ongoing trials using this tool; #: trials ongoing, or in the case of the WLQ, trials were negative, and difference in WLQ was
negative. Both WALS and WLQ have evidence of their ability to discriminate between subgroups where 1 group is improved and the other not, which provides
some evidence of their ability to discriminate change between groups. We will continue to monitor results of ongoing trials using these tools. WPAI: Work
Productivity and Activity Impairment Questionnaire; WPS: Arthritis-specific Work Productivity Survey; QQ: Quantity and Quality Method; WAI: Work Ability
Index; WALS: Workplace Activity Limitations Scale; WLQ-25 PDmod: Work Limitations Questionnaire with modified physical demands scale; MID/PAS:
minimal (clinically) important difference/patient acceptable states; RCT: randomized controlled trial; MSK: musculoskeletal.

Table 5. Plenary voting results at OMERACT 12*.

Voting Questions for Candidate Measures Yes, % (n) No, % (n)

In your opinion is there now sufficient evidence of truth, discrimination, and feasibility for the:
1. WLQ-25 PDmod Work Limitation Questionnaire? (multiitem 
scale that is productivity-oriented) 91 (71) 9 (7)
2. WALS (Workplace Activity Limitations Scale)? (multiitem 
scale of difficulty/ability) 86 (78) 14 (13)
3. WAI (Work Ability Index)? (single item about ability) 74 (52) 26 (18)
4. QQ (Quality and Quantity)? (2 global items Qual*Quan > 
Productivity) 32 (23) 68 (50)

Question for contextual factors
5. Do you agree that these contextual factors should be prioritized 
on a research agenda to explore if they are core contextual factors 
for worker productivity: (1) Nature of work; (2) Work 
accommodation; (3) Workplace support? 95 (95) 5 (5)

*“Don’t know” votes were not required to be included in the calculations. WLQ-25 PDmod: Work Limitations
Questionnaire with modified physical demands scale; QQ: Quantity and Quality Method. 
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