
165Tang, et al: Worker productivity outcome measures

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2014. All rights reserved.

Worker Productivity Outcome Measures: OMERACT
Filter Evidence and Agenda for Future Research
Kenneth Tang, Annelies Boonen, Suzanne M.M. Verstappen, Reuben Escorpizo, 
Jolanda J. Luime, Diane Lacaille, Bruno Fautrel, Ailsa Bosworth, Mary Cifaldi, 
Monique A.M. Gignac, Cathy Hofstetter, Amye Leong, Pam Montie, Ingemar F. Peterson, 
Oana Purcaru, Claire Bombardier, Peter S. Tugwell, and Dorcas E. Beaton

ABSTRACT. The objective of the Outcome Measures in Rheumatology (OMERACT) Worker Productivity
working group is to identify worker productivity outcome measures that meet the requirements of
the OMERACT filter. At the OMERACT 11 Workshop, we focused on the at-work
limitations/productivity component of worker productivity (i.e., presenteeism) — an area with
diverse conceptualization and instrumentation approaches. Various approaches to quantify at-work
limitations/productivity (e.g., single-item global and multi-item measures) were examined, and
available evidence pertaining to OMERACT truth, discrimination, and feasibility were presented to
conference participants. Four candidate global measures of presenteeism were put forth for a plenary
vote to determine whether current evidence meets the OMERACT filter requirements. Presenteeism
globals from the Work Productivity and Activity Impairment Questionnaire (72% support) and
Rheumatoid Arthritis-specific Work Productivity Survey (71% support) were endorsed by
conference participants; however, neither the presenteeism global item from the Health and Work
Performance Questionnaire nor the Quantity and Quality method achieved the level of support
required for endorsement at the present time. The plenary was also asked whether the central item
from the Work Ability Index should also be considered as a candidate measure for potential
endorsement in the future. Of participants at the plenary, 70% supported this presenteeism global
measure. Progress was also made in other areas through discussions at individual breakout sessions.
Topics examined include the merits of various multi-item measures of at-work limitations/produc-
tivity, methodological issues related to interpretability of outcome scores, and approaches to appraise
and classify contextual factors of worker productivity. Feedback gathered from conference partici-
pants will inform the future research agenda of the working group. (First Release Oct 15 2013; 
J Rheumatol 2014;41:165–76; doi:10.3899/jrheum.130815)
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Since 2006, the Outcome Measures of Rheumatology
(OMERACT) Worker Productivity Working Group has
sought to reach consensus on work-related outcomes for use
in arthritis and rheumatic conditions1,2,3. What makes work
particularly interesting is that there are many differing but
equally important perspectives to consider when evaluating
outcome measures. For patients, work fulfills a valued
social role and can cultivate a sense of occupational identity,
thus the ability to successfully meet job demands/obliga-
tions, sustain employment, and maintain work-life balance
are examples of important issues4,5,6. On the other hand,
quantifying the effects of productivity loss (e.g., economic
evaluations) is also of high relevance and interest for those
involved such as employers, insurers, health economists,
and policymakers. Currently, there are diverse approaches to

quantify health-related work disability/productivity, and our
group has grappled with a number of key issues, including
conceptualization (e.g., work productivity vs performance
vs ability), instrumentation (e.g., summative measures vs
modular measures with multiple components), as well as the
issue of the work “context,” recognizing that beyond worker
well-being, other factors (e.g., social support, job-related
factors) can also influence worker productivity, which may
have important implications for research design and data
interpretation3. 

Much progress has been made by our working group in
recent years toward the goal of identifying worker produc-
tivity outcome measures that meet the OMERACT filter of
truth, discrimination, and feasibility7. At OMERACT 8, we
reviewed available evidence on existing measures of various
aspects of work absenteeism and at-work limitations/produc-
tivity loss (i.e., presenteeism)2. At OMERACT 9, we
examined a theoretical framework that explored the inter-
relationship between work absenteeism and presenteeism8,
discussed findings from a head-to-head comparison of 5
multi-item worker productivity measures in arthritis9, and
through a plenary vote, endorsed an expanded definition of
work absenteeism as well as a short-list of candidate
measures for further considerations1. At OMERACT 10, our
working group explored additional frameworks and method-
ological issues related to the application of worker produc-
tivity outcome measures, and discussed relevant contextual
factors of worker productivity3. 

Progress Leading up to OMERACT 11
Leading up to OMERACT 11, our focus has been the
presenteeism component of worker productivity and the
appraisal of relevant instruments such as patient-oriented
outcome measures for use in rheumatology research. With
growing collaborations within our working group and a
more focused set of measures under consideration for
endorsement, we have decided that our process would
benefit from an organization into multiple work-streams to
pursue several related topics. Currently, we have 4 active
work-streams (Table 1): the first is focused on evaluating
and comparing global approaches to measure at-work
limitations/productivity loss (e.g., single-item measures);
the second is focused on multi-item approaches to measure
at-work limitations/productivity loss (e.g., summative
scales); the third is focused on contextual factors of worker
productivity; and finally, the fourth work-stream is focused
on interpretability of worker productivity outcomes, which
entails examination of scale cut-scores associated with
patient acceptable state (PAS)10,11 and score changes that
would represent a minimally important difference
(MID)12,13. Progress specifically pertaining to each of these
4 work-stream and current research agendas will be
discussed in the following sections. 

In preparation for OMERACT 11, our working group
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engaged in several initiatives to help address gaps in
OMERACT filter evidence among contending presenteeism
measures, particularly in the area of discrimination (i.e.,
reliability, responsiveness). We updated our literature
review of available psychometric evidence, including
randomized controlled trials (RCT, pharmacological or
nonpharmacological) in arthritis or musculoskeletal popula-
tions where worker productivity measures have been
applied as a study outcome. Results from these trials
informed whether the presenteeism component of an
instrument can afford that fine level of discrimination
required to evaluate change scores in 1 treatment arm over
another treatment/control arm (i.e., between-group differ-
ences of within-group change). Details of these RCT are
summarized in Supplementary Table 1 available online at
jrheum.org. In addition, through funding support from a
Discovery Advancement Project research grant from the
Canadian Arthritis Network (CAN), we initiated an inter-
national Web-based survey recruiting workers with arthritis
to examine the test-retest reliability (reproducibility of
scores) and score interpretability (PAS/MID estimation) of
candidate measures of at-work limitations/productivity.
Preliminary results on the test-retest reliability of presen-
teeism measures revealed a moderate-to-high range of intra-
class correlation coefficients (ICC2,1)14, suggesting good to
very good agreement between test-retest scores (Table 2).
Tests of agreement were conducted among participants who
were considered stable in their work ability over a 2-week
period, based on having indicated “no change” on an
11-point external anchor (0 = much worse, 5 = no change,
10 = much improved) assessed at 2-week followup.

Objectives and Proceedings of the OMERACT 11
Workshop
At the OMERACT 11 Workshop, our overall aim was to
appraise whether various candidate global measures of
at-work limitations/productivity currently meet the require-
ments of the OMERACT filter, through a formal plenary

vote. At the 2-h workshop, we initially provided background
presentations to review our working group’s progress from
previous OMERACT meetings, and a current update of
OMERACT filter evidence among our candidate instru-
ments. We then invited 2 of our consumer partners to speak
and shed light on the relevance and significance of
employment issues from their own personal experience.
This was followed by 8 individual breakout sessions led by
our working group members. During the first part of all
individual breakout sessions, we focused on a common
topic — a discussion of the content and available psycho-
metric evidence for the various global measures of at-work
limitations/productivity — to allow participants to compare
and contrast the measures in preparation of the plenary vote.
The second part of the breakout sessions discussed unique
topics that corresponded to our other work-streams: 3 of the
individual breakout sessions discussed global measures of
presenteeism in more detail, 2 of the sessions discussed the
current evidence on multi-item measures and score inter-
pretability issues, and the 3 remaining sessions discussed
contextual factors of worker productivity. Finally, at the end
of the individual breakout sessions, all conference partici-
pants reconvened for a plenary voting session where a recap
of OMERACT filter evidence was presented, and then
specific questions were posed to participants to formally
evaluate whether our candidate presenteeism global
measures currently meets the requirements of the
OMERACT filter. 

PROGRESS ON GLOBAL MEASURES OF AT-WORK
LIMITATIONS/PRODUCTIVITY
Work-stream 1
Global measures are designed to ask about “on-the-job”
problems or at-work productivity (loss) using a single or just
a few items. Typically, these items ask fairly broad questions
and are intended to provide an overall appraisal or gestalt of
perceived limitations or productivity at work. Although
some global measures can be found in larger, modular-type
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Table 1. Current work-streams of the OMERACT Worker Productivity Working Group.

Work-stream 1 Global approaches to measure at-work limitations/productivity loss (e.g., single-item
measures) 
Objective: to appraise available measurement evidence on global measures of presen-
teeism against the requirements of the OMERACT filter

Work-stream 2 Multi-item approaches to measure at-work limitations/productivity loss
Objective: to appraise available measurement evidence on multi-item measures of presen-
teeism against the requirements of the OMERACT filter

Work-stream 3 Contextual factors of worker productivity
Objective: to develop criteria for identifying contextual factors of worker productivity and
guidelines to consider contextual factors in the application of worker productivity
outcome measures

Work-stream 4 Interpretability of worker productivity outcome measures
Objective: to estimate cut-scores associated with the Patient Acceptable State (PAS) and
score changes associated with the Minimally Important Difference (MID) of worker
productivity outcome measures
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questionnaires that also concurrently assess other aspects of
work productivity (such as work absenteeism or loss of
household productivity), it is important to be able to demon-
strate that the presenteeism component, in and of itself, is
meeting the requirements of the OMERACT filter.
Moreover, this aspect of worker productivity is often

reported as a discrete outcome in studies, as many
researchers are interested in understanding whether inter-
ventions can influence both work absenteeism and presen-
teeism. Currently, 5 global measures of at-work
limitations/productivity are under consideration (Table 3), 3
of which are based on voting from OMERACT 9. These
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Table 2. Test-retest reliability of candidate measures of at-work limitations/productivity (presenteeism).

Instrument Content Source n Mean Baseline Mean 2-wk Followup ICC2,1
(stable)* Score (SD) Score (SD)

Global measures
WPS-RA (item 4)$ Item 4 from the Rheumatoid Arthritis-Specific 35 3.7 (3.0) 3.7 (3.4) 0.87

Work Productivity Survey
WPAI (item 5)$ Item 5 from the Work Productivity and Activity 34 3.9 (3.0) 3.4 (2.9) 0.84

Impairment Questionnaire (specific health
problem version)

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

HPQ (item A12)$ Item A12 from the Health and Work Performance 36 7.1 (2.0) 7.4 (2.1) 0.83
Questionnaire

WAI (item 1) Item 1 from the Work Ability Index 6‡ 7.5 (2.1) 6.7 (2.5) 0.80
Multi-item measures
WALS Workplace Activity Limitations Scale (12 items) 37 12.5 (7.3) 12.2 (8.0) 0.93
WLQ-25 (adapted)†$ Work Limitations Questionnaire-25 (4 subscales: 37 TM = 36.5 (28.2); TM = 34.2 (26.5); TM = 0.93;

TM: time management [5 items], PD: physical demands 37 PD = 47.1 (32.9); PD = 42.6 (32.9); PD = 0.95;
[6 items], MI: mental interpersonal [9 items], OD: output 37 MI = 25.6 (23.4); MI = 27.0 (24.6); MI = 0.79;
demands [5 items]); index score: weighted sum of subscales 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-wk followup (compared to when you completed the first questionnaire package, how would you rate your
ability to do your usually work activities? 0 = much worse, 5 = no change, 10 = much better); † WLQ-25 was modified in this study — instruction for the
physical demands subscale was reoriented to be consistent with other subscales; ‡ low sample size because measure was introduced later in the survey. 
$ instrument has potential for use in economic evaluations. ICC: intraclass correlation coefficients.

Table 3. Characteristics of the 5 candidate global measures of at-work limitations/productivity (presenteeism).

Global Measure Content Source Intended Measurement Recall Period Disease Attribution Comparative Scaling
Concept Referencing

WPS-RA (item 4)$ Item 4 from the Interference with Last month Arthritis None 0–10 (no interference
Rheumatoid Arthritis- work productivity to complete

Specific Work interference)
Productivity Survey

WPAI (item 5)$ Item 5 from the Work Work productivity Last 7 days Can be adapted None 0–10 (health problem
Productivity and Activity to any health had no effect on my work
Impairment Questionnaire condition (e.g., RA) to completely prevented

(specific health problem version) me from working)
QQ method$ Multiplication of 2 items How much work Last workday None (not applicable) Compared to Quantity item: 0–10

(E1 and E2) from the performed and “a normal (practically nothing
Productivity and quality of the work work-day” to normal quantity);

Disease Questionnaire Quality item: 0–10
(ProDISQ) (very poor quality

to normal quality)
HPQ (item A12)$ Item A12 from the Work performance 2 versions None Performance of 0–10 (worse

Health and Work available: last 7 other workers performance to top
Performance Questionnaire or 28 days (using HPQ item performance)*

A10)*
WAI (item 1) Item 1 from the Work Work ability Current None In relation to 0–10 (0 = completely

Ability Index lifetime best unable to work; assume
work ability at its best

has a value of 10)

* Can be scored with or without comparative referencing: absolute presenteeism (item A2 multiplied by 10) or relative presenteeism (ratio of A12/A10)15. 
$ Instrument has potential for use in economic evaluations.
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include the presenteeism component of the Rheumatoid
Arthritis-specific Work Productivity Survey (WPS-RA)15,
Work Productivity and Activity Impairment questionnaire
(WPAI)16, and the World Health Organization (WHO)
Health and Work Performance Questionnaire (HPQ)17,18. In
addition, 2 other measures were added to address the need
for measures of work ability/difficulty: the Quantity and
Quality Method (QQ)19, which was favored by experts; and
lastly, the central (first) item of the Work Ability Index
(WAI)20, which has emerged in recent years as a popular
work outcome measure, particularly within the European
community. All 5 global presenteeism measures use a
numeric rating scale (Table 3), and all except the WAI are
considered to have potential for use in economic evaluations. 

At individual breakout sessions at our OMERACT 11
Workshop, we reviewed the content of the global measures
and highlighted 4 key aspects where these measures exhibit
some important differences. The first is the intended
measurement concept, which is reflected by the different
terms used to describe work issues. Global items from the
WPAI and WPS-RA assess work “productivity,” the HPQ
evaluates work “performance,” the QQ method focuses on
“how much” (i.e., quantity) and “quality” of the work
performed, while the WAI asks for a rating of work
“ability,” offering a perspective that is distinct from produc-
tivity. The second element is the length of the recall period,
which varies from “current” to “last month” among our 5
candidate instruments. A third element is whether there is
disease attribution; that is, whether the item(s) asks respon-
dents to consider work problems insofar as they are deemed
to be directly attributed to a specific or non-specific health
problem. Only the WPAI (specific health problem version)
and WPS-RA are disease-specific, while all other candidates
are formulated without any disease/health attributions.
Fourth and finally, the measures also differ in terms of
comparative referencing. This concerns whether respon-
dents are asked to provide a rating against a “reference”
situation/worker. Only the QQ method and global items
from the WAI and HPQ apply a type of comparative refer-
encing. The QQ method asks respondents to compare
against “a normal work-day,” while WAI asks respondents
to provide a rating “in relation to lifetime best.” As per
developer recommendation21, the presenteeism global from
HPQ can be scored 2 ways: as a ratio against another item
that assesses the usual performance of most workers
(“relative presenteeism”), or simply as a standalone
single-item (i.e., no comparative referencing). 

OMERACT Filter Evidence
Summary ratings for the various aspects of the OMERACT
filter for each of the 5 candidate global measures of at-work
limitations/productivity in arthritis or musculoskeletal
populations are provided in Table 4. These ratings reflect an
up-to-date synthesis of available and relevant measurement

evidence for individual measures (full details in Supple-
mentary Table 2 available online at jrheum.org), which were
agreed upon among working group members. Overall, our
current appraisal suggests that all 5 presenteeism global
measures satisfy both truth and feasibility criteria, and it is
in the discrimination criterion where there are some differ-
ences. Currently, only the presenteeism global measures
from the WPAI and WPS-RA are considered to have fully
satisfied the discrimination criterion, given the availability
of supporting evidence for test-retest reliability, respon-
siveness, RCT (demonstrated differences between inter-
vention groups where efficacy would be expected), and
preliminary findings on PAS/MID estimates presented at
OMERACT 11 (unpublished results). On the other hand,
evidence for responsiveness currently remains lacking for
the HPQ global and QQ method, while supporting evidence
of between-group discrimination from RCT is also not yet
available for presenteeism global measures from the HPQ or
WAI. 

Plenary Voting at the OMERACT 11 Workshop
At the plenary voting session, we asked conference partici-
pants to vote on the following question for each of the 4
presenteeism global measures from the WPAI, WPS-RA,
HPQ, and the QQ method: Do you think this measure has
enough evidence to pass the OMERACT filter (response
options: yes, no, don’t know)? Both the WPAI (yes = 72%)
and WPS-RA (yes = 71%) met the minimum 70% threshold
required for endorsement. Both the HPQ (yes = 8%) and QQ
method (yes = 13%) were well below the level of support
required for endorsement, which was anticipated consid-
ering remaining gaps in discrimination evidence from our
reviews. Because the WAI was only recently identified for
OMERACT consideration and because it assesses a
different perspective (i.e., work ability), for this measure,
we specifically asked: Do you agree that the (presenteeism
global measure from) WAI should be considered as a
candidate measure of ability/difficulty at work for potential
OMERACT endorsement, pending demonstration of filter
evidence (response options; yes, no, don’t know)? Among
conference participants, 70% supported this global measure
as a candidate instrument; therefore it met the level of
support required. The full voting results are presented in
Table 5, and it should be noted that calculations of level of
endorsement were based on proportions of “yes” or “no”
votes and excluded “don’t know” votes, as per OMERACT
guidelines. Among the questions posed, we found that
proportions of “don’t know” votes were generally small
(6–17% of all votes). 

Feedback from breakout sessions provided directions for
future research for this work-stream. Conference partici-
pants suggested that the availability of evidence that
compared productivity-oriented presenteeism measures to
objective indicators of on-the-job productivity (e.g., quanti-
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fying actual work output over a defined period) could
provide more definitive and convincing evidence of
construct validity. Some concerns were raised about
appraising only the presenteeism component of full
questionnaires, although participants also understood the
need to validate components of worker productivity

independently if these are to be presented as discrete
outcomes in studies and trials. Some participants remarked
on the complexity of the concept of worker productivity, and
the potential difficulties of answering broader global items
without a better understanding of what is specifically
implied by the terms “work productivity” or “work
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Table 4. Summary appraisal of OMERACT filter evidence for the 5 global measures of at-work limitations/productivity.

Global Measures OMERACT Truth OMERACT Discrimination OMERACT 
Feasibility

Face/Content Construct Reliability Responsiveness RCT Score
Validity Validity Interpretability

WPAI (item 5) ++ ++ + ++ ++ + ++
WPS-RA (item 4) + + + ++ ++ (+) ++
QQ + + + ? + + ++
HPQ (item A12) ++ ++ + ? ? (+) ++
WAI (item 1) ++ ++ + ++ ? (+) ++

Rating criteria (based on overall appraisal of all available evidence in arthritis or musculoskeletal conditions): For construct validity, reliability, and respon-
siveness: ++: 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; +/–: Conflicting evidence available, current evidence does not meet ++ or +; –: Only
negative evidence available; ?: No evidence available. For RCT: ++: 2 or more RCT providing evidence of discrimination (required for OMERACT
endorsement); +: 1 RCT providing evidence of discrimination; (+): Ongoing RCT using worker productivity outcome measure (protocol available); –: Only
evidence of lack of discrimination available; ?: No RCT available. Note: Discrimination includes between-group differences of within-group change, or
between-group differences of final state. For score interpretability: ++: Estimates available from 2 or more studies; +: Estimates available from 1 study; (+):
Estimates expected from an ongoing study; ?: Not yet available. RCT: randomized controlled trials.

Table 5. Plenary voting results at OMERACT 11 Workshop.

Voting question Votes, no. Endorsement+, %

#1. Do you think the (presenteeism global item from) WPS-RA has enough evidence to pass the OMERACT filter? 71
Yes 61
No 25
Don’t know 17
Total 103

#2. Do you think the (presenteeism global item from) WPAI has enough evidence to pass the OMERACT filter? 72
Yes 66
No 26
Don’t know 6
Total 98

#3. Do you think the QQ method has enough evidence to pass the OMERACT filter? 13
Yes 12
No 80
Don’t know 8
Total 100

#4. Do you think the (presenteeism global item from) HPQ has enough evidence to pass the OMERACT filter? 8
Yes 7
No 83
Don’t know 6
Total 96

#5. Do you agree that the (global/central item from) WAI should be considered as a candidate measure of 
“workability/difficulty at work” for potential OMERACT endorsement, pending demonstration of filter evidence? 70

Yes 63
No 27
Don’t know 13
Total 103

* Calculations of % endorsement were based on participants who offered an opinion and exclude “don’t know” vote, as per OMERACT guidelines.
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performance” or “work ability.” To this end, it was also
suggested that clear definitions of such items would be
helpful for the respondent. This was thought to be an
important contrast against items found in summative
multi-item scales, which are typically more specific and thus
may be advantageous in terms of facilitating more
consistent interpretations of content across respondents.
Finally, the need for more head-to-head comparison of
candidate global measures to gain further insights into the
relative strengths and limitations of individual measures was
also suggested. 

Research Agenda for Work-stream 1
The research agenda for this work-stream will focus on
consolidating evidence of test-retest reliability among our
candidate presenteeism global measures through our
ongoing project funded by the Canadian Arthritis Network.
We are also poised to complete a research project funded by
the European League Against Rheumatism (EULAR), in
which the comparability of the 5 candidate presenteeism
global measures are investigated. The first phase of the
EULAR-funded project will involve cognitive interviewing
with patients with arthritis to explore their interpretation
and understanding of the 5 global measures, with specific
focus on the aforementioned 4 key elements (e.g., intended
measurement concept, recall period) where important
differences exist among the tools. Patients to be recruited
for this project will represent workers with different
arthritic/rheumatic conditions [e.g., rheumatoid arthritis
(RA), osteoarthritis (OA), ankylosing spondylitis] from
various occupational sectors (e.g., manual vs non-manual
jobs) and geographic regions in Europe and Canada to
explore the generalizability of findings. Results from the
first phase will be applied to the second phase of the
project, which will investigate the ideal recall period and
construct validity of the candidate global presenteeism
measures. 

PROGRESS ON MULTI-ITEM MEASURES OF 
AT-WORK LIMITATIONS/PRODUCTIVITY 
Work-stream 2
Multi-item measures are designed to assess at-work limita-
tions/productivity through a series of summative items.
These are the traditional “psychometric scales” that aim to
measure an underlying unobserved (or latent) construct(s).
At the OMERACT 9 plenary voting session, 3 multi-item
measures received support for continued consideration: the
12-item Workplace Activity Limitations Scale (WALS)4,
23-item Work Instability Scale for Rheumatoid Arthritis
(RA-WIS)22, and the family of Work Limitations
Questionnaire (WLQ-25, WLQ-16, WLQ-8, Work Role
Functioning-26/27)23,24, which uniquely can be applied for
economic evaluations. Given our focus on instruments
specifically aimed at measuring either “worker produc-
tivity” or “worker ability/difficulty,” the RA-WIS is no
longer considered a candidate outcome measure because its
intended concept of work instability represents a different
work concept. However, given its rigorous scale devel-
opment process22, strong measurement properties in both
RA and OA9,22,25,26, and ability to predict future adverse
work outcomes27, we believe the RA-WIS has a unique role
as a promising prognostic tool for use in arthritis/rheumatic
conditions, and may also be an appropriate outcome in
studies where perceived risk of job loss (precariousness of
employment) is a primary target of interest. 

Multi-item presenteeism measures were a topic of
discussion at 2 individual breakout sessions at the
OMERACT 11 Workshop. As was the case for global
measures, we similarly recognized that the discrimination
criterion remains an area with some gaps, in particular, the
paucity of RCT using either the WALS or the WLQ-25 that
provides evidence of between-group discrimination for
these instruments (Table 6). Currently, we have found 5
published or ongoing RCT that used the WLQ-25 (or a
variation of the measure), and only 1 has shown a significant
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Table 6. OMERACT filter evidence for candidate multi-item measures of at-work limitations/productivity.

Multi-item Measure OMERACT Truth OMERACT Discrimination OMERACT
Feasibility

Face/Content Construct Reliability Responsivenesss RCT Score
Validity Validity Interpretability

WALS ++ ++ ++ + ? (+) ++
WLQ-25 ++ ++ ++ ++ – + ++

WALS: Workplace Activity Limitations Scale; WLQ-25: Work Limitations Questionnaire. Rating criteria (based on overall appraisal of all available evidence
in arthritis or musculoskeletal conditions). For construct validity, reliability, and responsiveness: ++: 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; +/–: Conflicting evidence available, current evidence does not meet ++ or +; –: Only negative evidence available; ?: No evidence available. For
RCT: 
++: 2 or more RCT providing evidence of discrimination (required for OMERACT endorsement); +: 1 RCT providing evidence of discrimination; (+):
Ongoing RCT using worker productivity outcome measure (protocol available); –: Only evidence of lack of discrimination available; ?: No RCT available.
Note: Discrimination includes between-group differences of within-group change, or between-group differences of final state. For score interpretability: ++:
Estimates available from 2 or more studies; +: Estimates available from 1 study; (+): Estimates expected from an ongoing study; ?: Not yet available. RCT:
randomized controlled trials.
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difference between treatment arms28. However, this study
did not directly measure WLQ-25 scores; instead, scores
were imputed from other outcome measures assessed in the
trial. Thus, evidence from this study may have limitations in
terms of informing the discrimination of the WLQ-25. To
our knowledge, no published RCT applying the WALS are
available to date, although other types of discrimination
evidence (e.g., responsiveness) have been demonstrated
from previous psychometric studies (see Appendix 1 and 2). 

Direct Comparability of Multi-item Measures
The direct comparability of these measures is a topic of
interest, and head-to-head studies using a controlled sample
can offer a useful approach to assess the relative strengths
and limitations of candidate measures. One perspective of
particular interest for direct comparison is the content
validity of multi-item measures from patients’ viewpoints,
because the WALS and WLQ-25 quantify work problems
from differing perspectives. The WALS assesses the degree
of workplace activity limitations, while the WLQ-25 is
aimed at quantifying the proportion of time a worker experi-
ences work limitations. In a recent study, we directly
compared the “sensibility” (includes content validity, feasi-
bility, understandability, suitability of response options) of 5
multi-item measures (including these 2 contenders) from the
perspective of workers with either OA or RA29. Overall,
both the WALS and WLQ-25 performed well, providing
further support for truth (face/content validity) and feasi-
bility aspects of the OMERACT filter. In the study’s final
appraisal, patients were asked to provide a forced-choice
selection from among the 5 measures that they preferred
overall. The WALS (32.6% support) and WLQ-25 (30.0%
support) were ranked first and second, respectively. 

Physical Demands Subscale of the WLQ-25
The WLQ-25 has 4 subscales — time management, physical
demands, mental-interpersonal demands, and output
demands. While the same set of response keys is provided
for all 25 items (none of the time to all of the time), in the
physical demands subscale the instruction uniquely asks
respondents to quantify the amount of time “without diffi-
culty,” whereas the other 3 subscales ask respondents to
quantify the amount of time “with difficulty.” Feedback
from patient respondents has indicated that they found the
reversal of wording in the physical demands subscale to be
difficult. Respondents missing this subtle but critical change
in instruction could represent a potential source of
measurement error, which may explain some of the
lower-than-expected correlations between WLQ-25
subscales observed in several studies (i.e., r < 0.4)9,30,31.
This has led us to adapt this subscale so that there are
consistent instructions across the 4 subscales, and prelim-
inary results from our ongoing CAN-funded study have
shown that the intersubscale correlations are behaving in a

manner thought to be more consistent with conceptual
expectations (r = 0.71-0.87). Because the WLQ-25 is a
copyrighted instrument (Glaxo Wellcome, Drs. Debra
Lerner and Benjamin C. Amick III), we are currently
referring to this modified measure as the “adapted
WLQ-25.” We are also currently engaging developers about
the acceptability of our proposed adaptation for this highly
promising measure. 

Research Agenda for Work-stream 2
The future research agenda for the multi-item work-stream
involves several objectives. First, as with the global measures,
we will continue to update the literature for OMERACT filter
evidence, with emphasis on emerging discrimination
evidence. Second, we will consolidate evidence of the
test-retest reliability for our multi-item candidate measures
through our CAN-funded project. Third, we will also explore
a novel approach to measure worker productivity, which
involves items having dual response keys, allowing
concurrent assessments of frequency of difficulty (like the
WLQ-25) and amount of difficulty (like the WALS). Both
perspectives have been shown to have relevance in the
quantification of on-the-job problems, and a combined scale
might afford increased efficiency and even better under-
standing of the questions being asked. Approaches to
combine these perspectives will be explored as a way to
assess at-work disability that could be more comprehensive
than using each of these approaches individually. Testing
feasibility and performance of such a dual scaling work
measure in persons with arthritis has been initiated. 

PROGRESS ON CONTEXTUAL FACTORS OF
WORKER PRODUCTIVITY 
Work-stream 3
Contextual factors have been defined by the OMERACT
Filter 2.0 development team as “variables that are not the
primary focus of the study but relate to the scope or setting
of the study, and may include potential confounders and
effect modifiers.” This has significant relevance to applica-
tions of worker productivity outcomes because a complex
interaction between worker- and workplace-related factors
(i.e., personal and environmental factors in the WHO
International Classification of Functioning, Disability, and
Health framework) is an important basis of health-related
work functioning32. Just as worker well-being can influence
work productivity, changes in job-related factors beyond the
control of the worker (e.g., job demands) can also have
significant influences on worker productivity. The need to
consider potential contextual factors in clinical trials and
cohort studies when interpreting worker productivity
outcomes should be recognized. The main objectives of this
work-stream are to (1) establish criteria to help define what
would constitute a contextual factor of worker productivity,
(2) achieve consensus on the best approach to measure these
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contextual factors, and (3) develop guidelines on how to
consider and/or incorporate contextual factors in research
analysis when worker productivity is a study outcome. 

Some preliminary progress has been made at previous
OMERACT meetings and from ongoing literature reviews3.
To date, we have identified up to 70 potential contextual
factors and have organized them into 2 major domains
(personal or environmental factors), and also further into 1
of 15 subdomains: health, demographic attributes, economic
need, personal appraisal, related skills/abilities, work-life
balance, accessibility, economic climate/ labor regulations,
nature of work, workplace support, non-workplace support,
organizational policies and practices, physical environment,
work accommodations, and others3. The large number of
potential contextual factors dictates the need to more closely
examine whether some are more critical (i.e., core) to
consider than others during various applications of worker
productivity outcome measures. 

Research Agenda for Work-stream 3
Several ideas and issues related to the classification and
evaluation of contextual factors were discussed among
conference participants during individual breakout sessions
at the OMERACT 11 Workshop, which will guide our
efforts toward this work-stream’s longterm objectives.
These include (1) explorations of theoretical frameworks
that could be applied to help organize the large breadth of
potential contextual factors (e.g., International Classifi-
cation of Functioning, Disability and Health),  (2)
approaches to adapt existing guidelines (e.g., Cochrane
Collaboration, Grading of Recommendations Assessment,
Development and Evaluation to help evaluate the quality of
prognostic studies to grade level of evidence for specific
contextual factors, and (3) addressing the need for usable
guidelines to determine the relevance of specific contextual
factors for different applications of worker productivity
outcomes (e.g., RCT vs longitudinal observational studies). 

PROGRESS ON INTERPRETABILITY OF WORKER
PRODUCTIVITY OUTCOME MEASURES
Work-stream 4
The aim of this work-stream is to advance the inter-
pretability of worker productivity outcome measures, which
remains an area with limited understanding. A number of
interpretability needs have been identified by our working
group. For example, applications of worker productivity
outcomes in clinical trials might benefit from a “response
criterion” to facilitate responder analyses; interpretation of
longitudinal observational studies might benefit from an
improved understanding of what constitutes a “meaningful”
between-group difference or within-group change beyond
statistical comparisons of scores; and finally, some under-
standing of what constitutes a meaningful change at the
individual level might also be useful for applications in

clinical settings (e.g., vocational decision making). To these
ends, we are keen to advance the interpretability of worker
productivity measures, by building on efforts that have been
initiated by others33. Our aim is to draw insights from past
OMERACT meetings to inform approaches to estimate cut
scores associated with PAS10,11 and magnitude of a score
change that would represent the MID12,13. To adapt to our
concept of interest, we have introduced the new acronym of
PAS-WP, which stands for patient acceptable state in worker
productivity. An internal vote among working group
members at a 2011 meeting in Toronto supported the pursuit
of these objectives (Table 7). 

Toward a Methodology for PAS/MID Estimations
Two central methodological issues related to PAS-WP and
MID estimations are the choice of external anchor (to serve
as “gold standard” reference comparator), and the specific
cut-score estimation approach to be applied (e.g., 75%
centile approach, use of receiver-operating characteristic
curves). Prior to OMERACT 11, our working group
engaged in a 4-round Delphi group exercise to identify
specific PAS-WP and MID anchors to be used as reference
comparators in our CAN-funded (discrimination) project.
Candidate anchors were initially gathered in 2 ways:
adaptation of existing anchors from the literature into
anchors that describe a state or change in worker produc-
tivity, or generation of new PAS-WP and MID external
anchors by Delphi participants. PAS-WP anchors derived
from our Delphi exercise were discussed at selected
individual breakout sessions. After providing a brief
overview of the conceptual bases and methodological issues
related to PAS-WP, we asked conference participants to
assess the face validity of each of 7 anchors from our
shortlist (Table 8). Discussions revealed that in general,
participants favored PAS-WP anchors that made a clear
distinction between acceptable and unacceptable states (e.g.,
PAS 5, where only 2 response options are available) and
used simpler phrasing (e.g., PAS 7). Last, we presented
preliminary PAS-WP estimates for various candidate
presenteeism measures from our ongoing CAN-funded
project, and highlighted the variability in cut-scores based
on the different anchors applied.

Research Agenda for Work-stream 4
Feedback gathered from conference participants at
OMERACT 11 will be used to refine our methodology
(preferred external anchor, estimation method) to be applied
when estimating PAS-WP and MID cutpoints for worker
productivity measures as an objective of the CAN-funded
study. These results will help contribute to filling the gap in
evidence for the discrimination criterion of the OMERACT
filter. In addition, our group will explore whether cut-scores
associated with an “acceptable” productivity state can be
further informed by seeking perspectives from others, such
as employers or co-workers. 
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Feedback gathered from conference participants will
inform the future activities of the working group. The
following summarizes progress at OMERACT 11 and the
working groups agenda.

Progress at the OMERACT 11 Workshop
• Review of the content and current evidence toward the

OMERACT filter (truth, discrimination, and feasibility)
of candidate global and multi-item measures of at-work
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Table 7. Voting results among Worker Productivity working group members on pursuing research to inform interpretability of worker productivity outcome
measures.

Voting Question Votes, no. Votes, %

1. Do you think defining “response criteria” in work productivity is an important OMERACT objective to pursue?
Yes 14 82.4
No 1 5.9
Unsure 2 11.8
Total 17 100.0

2. Do you think determining PAS and MID estimates for at-work productivity measures (e.g., global/multi-item) are important/useful 
objectives toward the goal of defining “response criteria”?

Yes 13 72.2
Yes, but only PAS is important/useful 2 11.1
Yes, but only MID is important/useful 1 5.6
No, neither the PAS nor MID should be used toward establishing response criteria 1 5.6
Establishing response criteria is not an important goal 1 5.6
Total 18 100.0

PAS: patient acceptable state; MID: minimally important difference.

Table 8. List of candidate external anchors for estimating cut-scores associated with the patient acceptable state in worker productivity (PAS-WP) explored
at the OMERACT 11 Workshop.

PAS-WP anchors (acceptable state = X)

1. Were you hindered by your arthritis at your paid work over the past week?
No, not at all (X)
Yes, to a degree (X)
Yes, very much

2. People can “get the job done” even when they are not working at 100% performance. Would you say you are “getting the job done” at your current level 
of performance?

Yes, I can get the job done at my current level of performance (X)
No, I cannot get the job done at my current level of performance

3. Some people work, but they are sacrificing other things to do so. They may work extra hours to catch up, for example. Thinking about your current
situation, would you say your current effort is acceptable to you again if it were to continue like this on an ongoing basis?

My current situation, including any ways I am balancing things outside of work to keep up with work would be acceptable
to me on an ongoing basis (X)
My current situation, including the way I may be balancing things outside of work to keep up with work would NOT be acceptable to me on an 
ongoing basis.

4. Taking into account all you have to do during your paid work, your level of pain, and your functional abilities, do you consider that your current state 
is satisfactory?

No, not at all
Yes, to a degree (X)
Yes, very much (X)

5. Considering all the ways that your arthritis affect you at work, including what you have to do outside of work to balance your work, would it be 
acceptable to you to continue like this on an ongoing basis?

Acceptable (X)
Not acceptable

6. If you were to remain for the rest of your life as you were during the past 2 weeks, would this be acceptable to you?
No, not at all
Yes, to a degree (X)
Yes, very much (X)

7. If you were to remain at your current level of work ability/productivity for the rest of your working life, would this be acceptable or unacceptable to 
you?

Acceptable (X)
Not acceptable
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limitations/productivity (i.e., presenteeism)
• Plenary vote to determine whether candidate global

measures of at-work limitations/productivity currently
meet the requirements of the OMERACT filter

• Endorsement of both presenteeism global measures from
the Work Productivity and Activity Impairment question-
naire (item 5) and the RA-specific Work Productivity
Survey (item 4) as having met the requirements of the
OMERACT filter (received ≥ 70% support)

• Consideration for OMERACT endorsement of the
presenteeism global measure from the Work Ability
Index (item 1) as a candidate measure of work
ability/difficulty at work (received ≥70% support)

Research Agenda of the Worker Productivity Working
Group

• Ongoing literature reviews to update OMERACT filter
evidence for candidate measures of worker productivity,
with particular focus on the discrimination criterion
where some gaps remain (e.g., emerging RCT)

• Completion of ongoing EULAR- and CAN-funded
projects (led by working group members) to further
explore patient appraisal, psychometric properties, and
score interpretability of worker productivity outcome
measures through cognitive testing, qualitative studies,
and cohort studies

• Work with OMERACT to refine approaches to assess the
merit of outcome measures that weigh both the quantity
and methodological quality of available measurement
evidence

• Development of criteria to identify and classify key
contextual factors of worker productivity and guidelines
to apply them for various clinical/research applications

• Exploration of the need for additional work-streams
focused on issues related to the economic evaluation
(monetization) of productivity loss 
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