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Abstract
Purpose Heterogeneity in work participation (WP) outcomes measurements hampers large scale evidence synthesis in 
systematic reviews of trials. In this survey we explore authors’ reasons for choosing specific WP outcomes and their meas-
urement methods, including employment status, absence from work, at-work productivity loss, and employability. Methods 
We contacted authors of 260 trials and 69 systematic reviews and asked closed and open-ended questions about previously 
used WP outcomes and measurement methods as well as their opinion on the best way to measure WP. Results In total, 91 
authors from a wide range of professional backgrounds completed the survey. The majority of authors (86%) chose WP 
outcomes based on their use in previous similar studies. In most studies (88%), patients had not been involved in the process 
of selecting the WP outcome. Authors judged feasibility to be an important factor for choosing a measurement instrument 
(67%). Additionally, valid measurement tools should be available, easy to administer and not too time consuming. Although 
authors preferred registry data for long term follow-up, the availability and validity of registries was seen as a barrier. Most 
of the reviewers (72%) struggled to pool data because of variation in follow-up times and cut off points and varying defini-
tions of work outcomes. Almost all (92%) respondents support the use of a Core Outcome Set for Work. Conclusions There 
is strong support from authors of trials and systematic reviews to develop a core outcome set on work participation outcomes 
for the evaluation of interventions.
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Introduction

Authors of systematic reviews (SRs) state that inconsist-
ent work participation outcome reporting in clinical trials 
hampers evidence synthesis in the field of occupational 

health [1–3]. Moreover, Cochrane review groups indicate 
that reliability and quality of SRs could be improved by 
the use of core outcome sets [4]. However, to date there 
has been no agreement on a core outcome data that should 
be collected in health or occupational research. In light of 
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this, we set up an international collaboration to develop 
a Core Outcome Set for Work Participation (COS for 
Work), using the Core Outcome Measures in Effective-
ness (COMET) Trials approach (http:// www. comet- initi 
ative. org/ studi es/ detai ls/ 1195).

As a first step in the development of COS for Work we 
performed a systematic review and showed the variety of 
work participation outcomes currently used in trials [5]. We 
showed that publications from trial authors report little or 
no rationale to justify specific outcomes or measurement 
instruments over another, including supporting information 
to use specific questionnaires or specific time points. Under-
standing why authors of trials choose certain outcomes or 
measurement instruments would help inform consensus on 
choosing suitable methods to measure work participation 
across trials. In addition, having the opinion of SR authors 
on work participation outcomes and involving them in the 
development of a COS is important as consistent outcome 
measurement is critical for synthesizing results from differ-
ent trials [6].

The overall aim of this survey was to explore research-
ers’ perspectives and experiences when considering (the 
measurement of) work participation outcomes for RCTs and 
SRs. The specific objectives were (1) to describe the factors 
that RCT authors and systematic reviewers consider when 
choosing work participation outcomes, measurement tools 
and time-points, (2) to enquire about the experience with 
outcomes and measurement methods that authors of RCTs 
and reviewers have used previously, and (3) to determine 
what advantages and barriers researchers foresee in using 
a COS for Work.

Methods

Recruitment of Survey Participants

We identified RCT authors (short ‘authors’) and Cochrane 
systematic reviewers (short ‘reviewers’) in two ways. The 
RCT authors were identified based on trials reporting paid 
work participation through searches in Medline, Embase, 
PsycINFo and Cochrane Central between 01/01/2014 and 
21/05/2019, as part of a systematic review [5]. From the 
436 trials identified we included all RCTs that included 
vocational interventions aiming to directly improve work 
participation (n = 71). Furthermore, we randomly selected 
twice as many non-vocational RCTs (n = 142) since we 
expected a lower response rate within the non-vocational 
authors’ group. In addition, we contacted the corresponding 
author of all systematic reviews published by the Cochrane 
Work Group on a work participation topic in the last five 
years (2017 to 2021).

Development of the Survey Content and Building 
the Questionnaire

We identified which topics should be included in the sur-
vey based on our systematic review on heterogeneity of 
work participation outcome measurements [5] and iterative 
discussions with our research team. First, we grouped the 
outcomes of this review into four main outcome categories 
based on a study by Verstappen et al. [7]; “employment 
status, “absence from work”, “at-work productivity loss” 
and “employability” (see definitions of the four categories 
in Online Appendices 1 and 2). Within these categories 
we explored heterogeneity based on: (1) the terminology 
describing the measured outcomes, (2) data collection 
methods; (clinimetric properties of) tools, questionnaires, 
registries. (3) follow-up times and (4) cut-off points; e.g. 
after what point in time employment or return to work is 
present. Questions in this survey are aimed to gain insight 
into why such extensive heterogeneity currently exists. 
Next, survey questions were added from the literature on 
methodology and existing issues in work participation 
outcome measurements [8–14]. Finally, we held several 
discussions within our research team to make a selection 
of the most important questions for inclusion within the 
survey.

Two types of answer options were used. Closed ended 
questions on the topic of work participation could be 
answered with a yes or a no. In addition, using open 
ended questions, we also asked participants to elaborate 
on answers such as titles of most favored questionnaires, 
or why a certain method was preferred.

Survey Topics

The first survey section of the questionnaire was on demo-
graphic characteristics, the professional experience of the 
respondents and the field of expertise. Furthermore, the 
survey included the following topics:

• Reasons for choosing work participation outcomes and 
measurement methods in the protocol stage

• Reasons for which outcomes should be primary or sec-
ondary (if at all)

• Prior experience with the chosen outcomes and meas-
urement methods

• Follow-up times
• Familiarity with the use of a COS
• Expected barriers, advantages and recommendations for 

the development and implementation of COS for Work
• Whether certain types of outcomes should be included 

in a COS

http://www.comet-initiative.org/studies/details/1195
http://www.comet-initiative.org/studies/details/1195
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• Whether certain outcomes or measurement methods 
should not be considered for a COS

• Interest in participation as a stakeholder in the consensus 
process during the development of COS for Work

The questions for authors and reviewers contained the 
same topics except for two aspects: the authors were asked 
questions that reflected on their experience with measure-
ment methods (for the whole survey, see Online appendix 1), 
and the reviewers were asked questions on their experience 
with data synthesis (see Online appendix 2).

Pilot Test

First, we tested the survey amongst eight authors and review-
ers for clarity, completeness and burden and revised the 
survey using their feedback. The pilot participants were 
co-authors of this survey and colleagues from the Coronel 
Institute of Occupational health (Amsterdam UMC, Amster-
dam, The Netherlands) who co-authored an RCT or review 
on work participation during the past 5 years.

Survey Administration

Each survey participant was requested to complete an online 
questionnaire (using LimeSurvey) about their RCT or review 
which was included as a PDF file attached to the e-mail 
invitation. The participants were advised in the invitation 
letter that the survey should take about 20 min to complete. 
We first used the e-mail address of the corresponding RCT 
author or reviewer provided in the manuscript. If unsuccess-
ful, we emailed the first, second or last author. All review 
authors which authored a Cochrane review in the past five 
years received an invitation. Non-respondents received in 
total four weekly reminders.

Analysis

Data were converted from LimeSurvey to the SPSS format, 
analysis was performed in SPSS.

Closed‑Ended Questions

We used descriptive statistics to summarize categorical 
responses in absolute frequencies and percentages. To estab-
lish whether authors and reviewers differed in their answer 
patterns to identical questions we performed Chi-square tests 
of independence. We tested two-sided with an alpha of 0.05 
without correction for multiple testing.

Open‑Ended Questions

Open-ended questions which offered additional insights to 
the closed-ended questions were analysed inductively by 
two researchers (M.R, J.V.) separately in Microsoft Excel. 
We identified common themes, assigned codes to all the 
comments and used an Excel pivot table to establish which 
topics/codes were the most to least frequently mentioned. In 
addition, we selected illustrative verbatim quotes to illustrate 
a theme.

Results

Recruitment and Characteristics of Participants

The survey was sent to 260 authors and 69 reviewers, 99 
replied, 71 authors (response rate 27%) and 28 reviewers 
(response rate 41%). Participants resided in 21 countries 
across all continents. Their main professional background 
varied from vocational health to medical, social and psy-
chological sciences and health economics, their mean expe-
rience in research using work participation outcomes was 
14 years (mean, SD 9) ranging from 1 to 39 years.

Types of Work Participation Outcomes

Outcomes indicated by authors and reviewers as the main 
outcome of their study were grouped in the following four 
pre-determined categories: employment status (n = 13, 14%), 
absenteeism and return to work (RTW) (n = 52, 57%), at-
work productivity loss (n = 21, 23%), and employabil-
ity (n = 2, 2%). Four authors (4%) did not respond to this 
question.

Reasons for Choosing Work Participation Outcomes

How Work Participation Outcomes Were Chosen

The majority of respondents (79/91, 87%) based the choice 
of their study outcomes on the outcomes’ previous use by 
researchers in similar studies, followed by the relevance of 
the outcome to the health problem (70/91, 76%) and aims of 
the interventions (64/91,70%) (Table 1). To a lesser extent 
the choice was based on consulting stakeholders such as 
funders, policy makers and health professionals (27/90, 
30%).

Quotes from the authors in the open ended questions 
also mention perspectives of the employer, employee and 
society (including reflections on cost-effectiveness and 
social insurance) without any mention of involvement of 
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these stakeholders in the selection of outcomes. Patients/
consumers were barely mentioned in this decision process 
by the authors.

Authors only infrequently reported theoretical models to 
underpin why certain outcomes were chosen (15/90, 17%). 
The authors who said to have used a theory or model and 
elaborated their answer in the open fields mentioned the fol-
lowing amongst others: the International Classification of 
Functioning Disability and Health [15], the Karasek Model 
[16], the Work Ability Theory [17] and psychosocial theo-
ries [18–22]. In addition, national policy guidelines, and 
labour economic theory were also mentioned to influence 
the choice of outcomes. Authors (16/90, 18%) infrequently 
indicated that they used core outcome sets. However, analy-
sis of the open ended questions showed that most answers 
specified theories and measurement instruments rather than 
a core outcome set. Nonetheless, three specific core outcome 
sets/ guidelines were used for three different studies: low 
back pain [23], rheumatoid arthritis [24] and chronic pain 
[25].

How the Distinction is Made Between Primary 
and Secondary Work Participation Outcomes

Distinctions between primary and secondary work participa-
tion outcomes mostly depended on the validity of an instru-
ment (30/63, 48%) (Online Appendix 3). The choice for out-
comes was infrequently determined by stakeholders within 
the RCTs (18/64, 28%) or reviews (5/26, 19%).

The open ended questions revealed that the availability 
of data from registries was also considered a factor in the 
selection of outcomes as illustrated by one participant: In 
this study we aimed at using both health insurance data and 
data from the employment office. Neither measures actual 

"RTW", but they were suitable for the present study. How-
ever, the data from the employment office turned out not to 
be reliable. Thus our primary outcome was based on data 
from health insurance data. Furthermore, open ended ques-
tions also revealed employer and economic perspectives 
were a reason to choose a work participation as a primary 
outcome primary.

Pre‑specification of Work Participation Outcomes

Table 2 describes whether authors pre-specified their work 
participation outcomes. According to the authors and 
reviewers, the majority (66/90, 73%) of work participation 
outcomes were defined in a protocol, although some (28/89, 
31%) were explored post-hoc. RCT authors pre-specified pri-
mary versus secondary outcomes and methods of analysis 
less frequently than reviewers (69% of authors vs. 92% of 
the reviewers, p = 0.018).

Measurement Methods

Reasons for Choosing Measurement Instruments in RCTs

Reasons for choosing measurement instruments, such 
as their validity and feasibility, are described in Table 3. 
Authors mainly selected the measurement instrument so that 
it could be used for effectiveness evaluation at baseline and 
follow-up (45/57, 79%). The second most important factor 
was the feasibility of the measurement method/instrument 
(38/57, 67%), followed by the validity (28/57, 49%), reli-
ability (23/57, 40%) or responsiveness (17/57, 30%) of a 
measurement instrument. Almost a quarter of the authors 
self-developed the items of their measurement instrument.

Table 1  Reasons for choosing 
specific work participation 
outcomes in a recent RCT or 
review

a Unless indicated otherwise, questions were answered by 91 respondents

Work participation outcomes were chosen, based on …
(n = 91)

Agreement 
with state-
ment
% (n)

• … their use in similar studies 87% (79)
• … relevance to the health problem of the study population 76% (70)
• … the anticipated impact of the intervention(s) 70% (64)
• … their previous use by the authors 64% (59)
• … pre-specified measurement methods (n = 90) 38% (35)
• … the consultation of stakeholders such as funders, policy makers, health professionals 

(n = 90)
30% (27)

• … a core outcome set (n = 90) 18% (16)
• … a theoretical framework/conceptual model/logic model (n = 90)a 17% (15)
• … a consensus process (e.g. Delphi study) of experts or an advisory group 16% (15)
• … a specific stakeholder perspective (n = 90) 14% (13)
• … consultation of patients/consumers (n = 90) 12% (11)
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Answers to open ended questions indicated the impor-
tance of feasibility in terms of ease of data gathering and 
administration. Feasibility was described in terms of time 
and ease of completing the self-report questionnaires by 
patients, as illustrated by a respondent: most published 
instruments to evaluate impact of health on worklife ask too 
many questions for an RCT in seriously ill patients. While we 
looked for a well-developed, and extensively validated tool, 
we also needed a practical tool for collecting over a 6 month 
clinical trial as an exploratory endpoint.

Challenges with Pooling Work Participation Outcomes

The majority of reviewers experienced challenges with pool-
ing work participation outcomes from different RCTs (18/25, 
72%), mostly due to varying cut-off points and follow-up 
times (20/25, 80%) and heterogeneous definitions of out-
comes in the RCTs (14/25, 56%) (Online Appendix 4), as 
illustrated by elaborations from the open ended questions: 
RTW included return to either full or part-time employment, 

to the same or a reduced role and to either the previous 
job or any new employment. … Different definitions of paid 
work, especially paid work with some financial benefits of 
social security institutes for employers. In addition, review-
ers mentioned challenges comparing results and measure-
ment methods which were described ambiguously.

Preferred Ways to Measure and Report Work Participation 
Outcomes

The majority of reviewers preferred work status outcomes 
measured as duration of employment in work days (17/25, 
68%) (Online Appendix 4). For absenteeism, reviewers 
found that measures should include sick leave duration 
in work days (21/25, 84%), the proportion of sick listed 
employees (13/25, 52%) and sickness leave spells (10/25, 
40%). Reporting of At-work productivity loss should include 
mean and standard deviation (14/25, 56%), mean differ-
ences (52%), or standardized mean differences (12/25, 48%) 
and confidence intervals (11/25, 44%). We did not ask the 

Table 2  Routines to specify work participation outcomes prior to initiating the RCT or review

If not indicated otherwise, questions were answered by 90 respondents, 64 authors and 26 reviewers
(–): Reviewers did not receive this question
*Difference between RCT and SR authors p < 0.05

Pre-specification of work participation outcomes Agreement with statement

(n = 90) All % (n) RCT authors
% (n)

Reviewers
% (n)

Respondents would use the same work participation outcome in the future (n = 89) 84% (75) 84% (54) 84% (21)
A protocol described the analysis plan for all work participation outcomes (n = 89) 74% (66)* 69% (44) 92% (24)
A protocol defined which work participation outcome was primary and which one was secondary 73% (66)a 69% (44) 92% (24)
All work participation outcomes were analyzed and reported as planned 38% (34) 84% (54) 92% (24)
Some work participation outcomes were not pre-specified but explored post-hoc (n = 89) 31% (28) 34% (22) 23% (6)
Work participation outcomes were documented in a trial register – 65% (40) –

Table 3  Reasons for choosing 
a measurement method/
instrument in RCTs

Reasons for choosing a measurement method/instrument in RCTs
N = 57

RCT authors’ agree-
ment with statement
% (n)

The measurement method was described in a protocol 91% (52)
Important that the instrument could be used at baseline and follow-up 79% (45)
The choice of the measurement instrument was based on (more than one answer 

choice allowed)
 • feasibility 67% (38)
 • high validity 49% (28)
 • high reliability 40% (23)
 • high responsiveness 30% (17)

Self-developed items were used 23% (13)
An instrument that could show composite outcomes was chosen 19% (11)
Legislative, social insurance factors determined the choice 16% (9)
Adapted items based on an existing questionnaire were used 14% (8)
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reviewers whether any of the proposed measures should be 
reported exclusively or simultaneously.

In an open ended question we asked authors about their 
preference for self-reported questionnaires or registry data 
for long term follow-up. About half of the responding 
authors (19/37, 51%) preferred registry data with reasons 
such as decreasing the risk of recall bias. However, open 
ended questions revealed authors were also cautious about 
the reliability, feasibility, and validity of registers as stated 
by two authors: Depends on how reliable the registries are 
and if they are accessible or Registry data give you the 
opportunity for long-term follow-up, but a major limitation 
is inaccuracy about diagnosis and diagnosis for sick leave 
may change over time.

Follow‑up Time

Across all outcome categories authors (n = 55) and review-
ers (n = 25) preferred follow-up measurements for up to 
12 months, and, to a lesser extent, up to 6 or 24 months 

(Table 4). Long term outcomes of 24 months or more were 
more frequently chosen for work status and absenteeism 
compared to the other two outcomes.

As illustrated by open ended questions, duration of fol-
low-up should depend on the population/health problem 
and the type of intervention as illustrated by a respondent: 
…. depends on the objectives and context of the study (i.e., 
clinical settings, disability outcomes…) 3-, 6- and 12 months 
are good for clinical settings/clinical muskuloskeletal con-
ditions. 3-,5-year are better for economic impact of MSK 
condition studies.

Support for a Core Outcome Set for Work 
Participation

Almost all authors and reviewers (92%, 89%) support the 
use of a COS for work participation (Table 5) to facilitate 
the comparison of work participation data on a large scale. 
To be included in a COS for work participation authors 
and reviewers supported the inclusion of work status and 

Table 4  Proposals for ideal 
follow-up times for different 
work participation outcomes

Reported are the number of respondents who agreed with each proposed duration of follow-up time

Ideal follow-up times
N = 80

“Work status” 
outcomes 
“YES” %, (n)
respondents

“Absenteeism” 
outcomes 
“YES” %, (n)
respondents

“At-work pro-
ductivity” 
outcomes 
“YES” %, (n)
respondents

“Employability” 
outcomes 
“YES” %, (n)
respondents

1 month 8% (6) 13% (10) 11% (9) 8% (6)
3 months 19% (15) 24% (19) 19% (15) 16% (13)
6 months 28% (22) 30% (24) 26% (21) 21% (17)
12 months 45% (36) 44% (35) 43% (34) 40% (32)
24 months 35% (28) 29% (23) 21% (17) 21% (17)
 > 24 months 23% (18) 23% (18) 14% (11) 19% (15)

Table 5  Implementation of a generic COS for work

Support for the implementation of a generic COS for Work (n = 78) Agreement with statement

All
%, (n)

Authors
%, (n)

Reviewers
%, (n)

I would support the use of a generic COS for Work 92% (70) 89% (48) 92% (22)
A COS for Work should include at least …
 … work status outcomes 98% (77) 98% (53) 100% (24)
 … absenteeism outcomes 93% (73) 93% (50) 96% (23)
 … at-work productivity loss outcomes 66% (52) 63% (34) 75% (18)
 … employability outcomes 64% (50) 59% (32) 75% (18)

Barriers for a COS for work
 Social benefit and health care systems require different effect measures 87% (68) 91% (49) 80% (19)
 I would choose a disease specific COS if it is available 11% (9) 13% (7) 8% (2)
 In my health field it is not possible to use a measurement instrument which is not disease specific 1% (1) 2% (1) 0
 In my health field, work related definitions, outcomes, i.e. “what” should be measured is decided and 

cannot be revised
2% (2) 2% (1) 4% (1)
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absenteeism somewhat more frequently than at-work 
productivity loss outcomes and employability outcomes 
(respectively 98%/93% versus 56%/64%). The most fre-
quently reported anticipated barrier for a generic COS was 
that social benefit and health care systems may require dif-
ferent effect measures (68/78, 87%).

In the open ended questions respondents elaborated on 
other barriers such as a COS that could be too generic, or 
not be feasible enough if it included too many outcomes. In 
addition, respondents saw a challenge in making the COS 
known across all research fields, for example in clinical 
research. Furthermore, respondents anticipated some reluc-
tance of researchers to change their familiar and previously 
used methods. To mitigate the reluctance to use of a COS 
other factors such as ease of use, no additional costs and 
clear added value should be considered.

Discussion

Summary of Main Findings

This survey shows researchers have different perspectives 
and experiences when considering work participation out-
comes, measurement methods and time-points in RCTs and 
SRs. Choosing work participation outcomes not only depend 
on their relevance for the health problem or anticipated 
impact of the intervention, but researchers particularly pre-
fer outcomes if they were used in similar studies. Choosing 
a measurement method like a specific questionnaire or data 
registry was informed by several reasons, feasibility being 
an important reason, next to other clinimetric properties.

In addition, although registry data are considered rele-
vant for long term follow-up, authors are also cautious about 
the availability, validity and comparability of registry data 
across countries. There is a need to establish consensus on 
how to measure work participation outcomes and uniform 
terminology, specifically in terms of employment and return 
to work. This survey shows the development of core out-
come sets for work is highly supported by RCT authors and 
systematic reviewers. COS development should take into 
account possible barriers for its acceptance, adaptation and 
use.

Strengths

The main strength of this international survey is that 
researchers from vocational, medical, clinical, social and 
economic fields were asked on their views on measuring 
work participation. Given its wide spread across countries 
and disciplines we consider the results to be generaliz-
able within the field of occupational health. So far we are 
unaware of any similar survey to date on this topic. The 

benefit is that the survey’s findings are based on empiri-
cal knowledge of potential end-users of a COS for Work. 
Relevant stakeholder involvement is crucial for adequate 
development of a COS [14]. By considering opinions of 
RCT authors and systematic reviewers we ensure that 
opinions of these two types of end users of the COS can 
be taken into account during the following steps of COS 
development. This survey provided us with in-depth infor-
mation in addition to our previous work describing how 
work participation is measured internationally [5]. We 
also provided an opportunity for qualitative information 
from open ended questions to grasp the reasoning behind 
the choices that authors and reviewers make in terms of 
methods and outcome selection.

Limitations

A limitation of this study is that the response rate was not 
high (28%) but this is similar in most online surveys [26]. 
It might be that the high non-response has resulted in a 
selection bias whereby authors who have a positive atti-
tude towards a COS were more likely to respond. It was 
not always clear if the respondents understood our prespeci-
fied answer statements in the questions. For example, the 
question on whether authors had used a COS showed only 
a few understood what a COS was, as the replies included 
questionnaires and theories rather than a COS. However, 
we think most other questions were formulated rather 
unambiguous.

Results Compared to Previous Findings

Our findings confirm that outcomes are chosen based on the 
type of health problem [27–29]. Moreover, as in previous 
studies [5, 30, 31] we found that data on work participation 
outcomes are difficult to combine due to lack of varying ter-
minology. Specifically, reviewers indicated that they strug-
gled with combining sickness absence and RTW data due to 
unclear reporting, varying cut-off points and lack of consen-
sus on what counts as RTW. Moreover, the foreseen barrier 
of the comparability and validity of registry data is backed 
by literature [32]. A difference of our study with findings of 
a scoping review by Arienti et al. [33] is their finding of a 
lack of pre-specification of rehabilitation outcomes. Authors 
in our survey indicated that in most cases outcomes are pre-
specified which may be explained the increasing publication 
of RCT study protocols [34].

Last, our results are in line with EULAR recommenda-
tions that both aggregated measures such as sick leave days 
as well as the proportion of sick listed employees are impor-
tant outcomes to consider [35].
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Implications for Practice

The most important implication for practice is that the 
majority of authors who responded to our survey would 
welcome a generic COS for Work and would support its 
use. The findings of this survey will be used for the devel-
opment of a COS for Work. Although rarely involved in 
determining which work outcomes are measured, we think 
involvement of stakeholders is a crucial step to ensure the 
inclusion of relevant outcomes and promotion and dis-
semination of a COS [6]. This may be especially important 
to consider in the development of the COS, as literature 
shows that in vocational rehabilitation what is most impor-
tant to measure differs from the employer, employee, soci-
etal and health providers perspectives [13, 36, 37]. In the 
next consensus phase of our COS for Work we will ensure 
the inclusion of a diverse range of stakeholders.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s10926- 022- 10031-0.

Acknowledgements SV is supported by Versus Arthritis (Grant Num-
bers 20385, 20380) and the NIHR Manchester Biomedical Research 
Centre.

Author Contributions All authors contributed to the study conception 
and design. Material preparation, data collection and analysis were 
performed by MR, JH and JV. The first draft of the manuscript was 
written by MR and all authors commented on previous versions of the 
manuscript. All authors read and approved the final manuscript.

Funding SV is supported by Versus Arthritis (Grant Numbers 20385, 
20380) and the NIHR Manchester Biomedical Research Centre.

Declarations 

Conflict of interest The authors have no relevant financial or non-fi-
nancial interests to disclose.

Ethical Approval The research was conducted in accordance with the 
Declaration of Helsinki. The research proposal was submitted and 
approved by the Medical Ethical Committee of the Amsterdam UMC, 
Academic Medical Centre, Amsterdam, which judged that a compre-
hensive evaluation was not required since this study was not subject 
to the Netherlands’ Medical Research Involving Human Subjects Act 
(reference: W20_452 # 20.500).

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

 1. Hoving JL, Lacaille D, Urquhart DM, Hannu TJ, Sluiter JK, 
Frings-Dresen MH. Non-pharmacological interventions for 
preventing job loss in workers with inflammatory arthritis. 
Cochrane Database Syst Rev. 2014;11:CD010208.

 2. de Boer AG, Taskila TK, Tamminga SJ, Feuerstein M, Frings-
Dresen MH, Verbeek JH. Interventions to enhance return-
to-work for cancer patients. Cochrane Database Syst Rev. 
2015;2015(9):CD007569.

 3. Nieuwenhuijsen K, Faber B, Verbeek JH, Neumeyer-Gromen A, 
Hees HL, Verhoeven AC, et al. Interventions to improve return 
to work in depressed people. Cochrane Database Syst Rev. 2014. 
https:// doi. org/ 10. 1002/ 14651 858. CD006 237. pub3.

 4. Kirkham JJ, Gargon E, Clarke M, Williamson PR. Can a core 
outcome set improve the quality of systematic reviews? A survey 
of the co-ordinating editors of Cochrane Review Groups. Trials 
2013;14:21. https:// doi. org/ 10. 1186/ 1745- 6215- 14- 21.

 5. Ravinskaya M, Verbeek JH, Langendam M, Daams JG, Hulshof 
CTJ, Madan I, Verstappen SMM, Hagendijk M, Kunz R, Hoving 
JL. Extensive variability of work participation outcomes meas-
ured in randomized controlled trials: a systematic review. J Clin 
Epidemiol. 2021;142:60–99.

 6. Clarke M, Williamson PR. Core outcome sets and systematic 
reviews. Syst Rev. 2016;5(1):1–4.

 7. Verstappen SM, Fautrel B, Dadoun S, Symmons DP, Boonen A. 
Methodological issues when measuring paid productivity loss in 
patients with arthritis using biologic therapies: an overview of the 
literature. Rheumatology. 2012;51(2):216–229.

 8. Mathieu S, Boutron I, Moher D, Altman DG, Ravaud P. Compari-
son of registered and published primary outcomes in randomized 
controlled trials. JAMA. 2009;302(9):977–984.

 9. Llewellyn-Bennett R, Edwards D, Roberts N, Hainsworth AH, 
Bulbulia R, Bowman L. Post-trial follow-up methodology in 
large randomised controlled trials: a systematic review. Trials. 
2018;19(1):1–12.

 10. Higgins JP, Thomas J, Chandler J, Cumpston M, Li T, Page MJ, 
et al. Cochrane handbook for systematic reviews of interventions. 
Hoboken: Wiley; 2019.

 11. Amick BC 3rd, Lerner D, Rogers WH, Rooney T, Katz JN. A 
review of health-related work outcome measures and their 
uses, and recommended measures. Spine (Phila Pa 1976). 
2000;25(24):3152–3160.

 12. Dijkers MP. Issues in the conceptualization and measurement of 
participation: an overview. Arch Phys Med Rehabil. 2010;91(9 
Suppl):S5–16.

 13. Young AE, Wasiak R, Roessler RT, McPherson KM, Anema J, 
Van Poppel MN. Return-to-work outcomes following work dis-
ability: stakeholder motivations, interests and concerns. J Occup 
Rehabil. 2005;15(4):543–556.

 14. Williamson PR, Altman DG, Blazeby JM, Clarke M, Devane D, 
Gargon E, et al. Developing core outcome sets for clinical trials: 
issues to consider. Trials. 2012;13(1):1–8.

 15. World Health Organization. How to use the ICF: a practical 
manual for using the International Classification of Functioning, 
Disability and Health (ICF). Exposure draft for comment. Geneva: 
WHO; 2013.

 16. Javed U. Job characteristics, family support and wellbeing: testing 
an expanded version of the karasek model. J Contemp Issues Bus 
Govern. 2021;27(2):4781–4810.

 17. Ilmarinen J. Work ability—a comprehensive concept for occu-
pational health research and prevention. Scand J Work Environ 
Health. 2009;35(1):1–5.

 18. Craske MG. Cognitive–behavioral therapy. Washington: American 
Psychological Association; 2010.

https://doi.org/10.1007/s10926-022-10031-0
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1002/14651858.CD006237.pub3
https://doi.org/10.1186/1745-6215-14-21


628 Journal of Occupational Rehabilitation (2022) 32:620–628

1 3

 19. Bandura A, Freeman W, Lightsey R. Self-efficacy: the exercise of 
control. New York: Springer; 1999.

 20. Ajzen I. The theory of planned behavior. Organ Behav Hum Decis 
Process. 1991;50(2):179–211.

 21. Heymans MW, De Vet HC, Knol DL, Bongers PM, Koes BW, Van 
Mechelen W. Workers’ beliefs and expectations affect return to 
work over 12 months. J Occup Rehabil. 2006;16(4):685–695.

 22. Prochaska JO, Redding CA, Evers KE. The transtheoretical model 
and stages of change. Health Behav. 2015;97(1):38–48.

 23. Chiarotto A, Deyo RA, Terwee CB, Boers M, Buchbinder R, 
Corbin TP, et al. Core outcome domains for clinical trials in non-
specific low back pain. Eur Spine J. 2015;24(6):1127–1142.

 24. Beaton DE, Dyer S, Boonen A, Verstappen SM, Escorpizo R, 
Lacaille DV, et al. OMERACT filter evidence supporting the 
measurement of at-work productivity loss as an outcome measure 
in rheumatology research. J Rheumatol. 2016;43(1):214–222.

 25. Turk DC, Dworkin RH, Allen RR, Bellamy N, Brandenburg N, 
Carr DB, et al. Core outcome domains for chronic pain clinical 
trials: IMMPACT recommendations. Pain. 2003;106(3):337–345.

 26. Sheehan KB. E-mail survey response rates: a review. J Comput-
Mediat Commun. 2001;6(2):JCM621.

 27. Tamminga SJH, Frings-Dresen MH, de Boer AG. Cancer@Work 
- a nurse-led, stepped-care, e-health intervention to enhance the 
return to work of patients with cancer: study protocol for a ran-
domized controlled trial. Trials. 2016;17(1):453. https:// doi. org/ 
10. 1186/ s13063- 016- 1578-8.

 28. Dalgaard VLA, Andersen JH, Glasscock DJ, Willert MV, 
Carstensen O, Biering K. Return to work after work-related 
stress: a randomized controlled trial of a work-focused cogni-
tive behavioral intervention. Scand J Work Environ Health. 
2019;43(5):436–446.

 29. Chopp-Hurley EC, Wiebenga EG, Bulbrook B, Keir PJ, Maly MR. 
Randomized controlled trial investigating the role of exercise in 
the workplace to improve work ability, performance, and patient-
reported symptoms among older workers with osteoarthritis. J 
Occup Environ Med. 2017;59(6):550–556.

 30. AlHeresh RA, Keysor JJ. The work activity and participation out-
comes framework: a new look at work disability outcomes through 
the lens of the ICF. Int J Rehabil Res. 2015;38(2):107–112.

 31. Hensing G, Alexanderson K, Allebeck P, Bjurulf P. How to meas-
ure sickness absence? Literature review and suggestion of five 
basic measures. Scand J Soc Med. 1998;26(2):133–144.

 32. Krause N, Frank JW, Dasinger LK, Sullivan TJ, Sinclair SJ. Deter-
minants of duration of disability and return-to-work after work-
related injury and illness: challenges for future research. Am J Ind 
Med. 2001;40(4):464–484.

 33. Arienti C, Armijo-Olivo S, Minozzi S, Tjosvold L, Laz-
zarini SG, Patrini M, et al. A methodological issues in reha-
bilitation research: a scoping review. Arch Phys Med Rehabil. 
2021;102(8):1614–1622.e14.

 34. van Rosmalen BV, Alldinger I, Cieslak KP, Wennink R, Clarke 
M, Ali UA, et al. Worldwide trends in volume and quality of 
published protocols of randomized controlled trials. PLoS ONE. 
2017;12(3):e0173042.

 35. Boonen A, Putrik P, Marques ML, Alunno A, Abasolo L, Beaton 
D, et al. EULAR Points to Consider (PtC) for designing, analysing 
and reporting of studies with work participation as an outcome 
domain in patients with inflammatory arthritis. Ann Rheum Dis. 
2021;80(9):1116–1123.

 36. Hees HL, Nieuwenhuijsen K, Koeter MW, Bültmann U, Schene 
AH. Towards a new definition of return-to-work outcomes in com-
mon mental disorders from a multi-stakeholder perspective. PLoS 
ONE. 2012;7(6):e39947.

 37. Pransky G, Gatchel R, Linton SJ, Loisel P. Improving return to 
work research. J Occup Rehabil. 2005;15(4):453–457.

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1186/s13063-016-1578-8
https://doi.org/10.1186/s13063-016-1578-8

	Preferred Methods of Measuring Work Participation: An International Survey Among Trialists and Cochrane Systematic Reviewers
	Abstract
	Introduction
	Methods
	Recruitment of Survey Participants
	Development of the Survey Content and Building the Questionnaire
	Survey Topics
	Pilot Test
	Survey Administration
	Analysis
	Closed-Ended Questions
	Open-Ended Questions


	Results
	Recruitment and Characteristics of Participants
	Types of Work Participation Outcomes
	Reasons for Choosing Work Participation Outcomes
	How Work Participation Outcomes Were Chosen
	How the Distinction is Made Between Primary and Secondary Work Participation Outcomes
	Pre-specification of Work Participation Outcomes

	Measurement Methods
	Reasons for Choosing Measurement Instruments in RCTs
	Challenges with Pooling Work Participation Outcomes
	Preferred Ways to Measure and Report Work Participation Outcomes
	Follow-up Time

	Support for a Core Outcome Set for Work Participation

	Discussion
	Summary of Main Findings
	Strengths
	Limitations
	Results Compared to Previous Findings
	Implications for Practice

	Acknowledgements 
	References




