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Abstract
Background: Work participation is important for health and can be considered as engagement in a major area of life which is
of signi�cance for most people, but it can also be thought of as ful�lling or  discharging a role. Currently, academic research
lacks a comprehensive classi�cation of work participation outcomes. The International Classi�cation of Functioning is the
foremost model in de�ning work functioning and its counterpart work disability, but it does not provide a critical (core) set of
outcomes. It is important to standardize the de�nitions and the nomenclature used in the research of work participation, so
that the outcomes of studies are comparable, and practitioners and guideline developers can better decide what works best.
As work participation is a broad umbrella term including outcome categories which need unambiguous differentiation, a
framework needs to be developed �rst.

Aim: To propose a framework which can be used to develop a generic core outcome set for work participation.

Methods: First, we performed a systematic literature search on the concept of (work) participation, perspectives on how to
measure it, and existing classi�cations for outcome measurements. Next, we derived criteria for the framework and proposed
a framework based on the criteria. Last, we applied the framework to six case studies as a proof of concept.

Results: Our literature search provided 2106 hits and we used 59 studies for full-text analysis. Based on the literature and the
developed criteria we propose four overarching outcome categories: (1) initiating employment, (2) having employment, (3)
increasing or maintaining productivity at work and (4) return to employment. These categories appeared feasible in our proof-
of-concept assessment with six different case studies.

Conclusion: We propose to use the framework for work participation outcomes to develop a core outcome set for intervention
studies to improve work participation. 

Introduction
According to the World Disability Report of 2011, about 978 million adults experience a form of disability which impairs their
functioning in daily life. Having a disability may have a negative impact on well-being due to associated social isolation, poor
mental health and strained family relationships. Societal repercussions include government expenditure on disability bene�ts,
reduced work capacity in terms of attendance and productivity and early retirement schemes which in total may account for
~ 2% of GDP in OECD countries (1). Even though paid work participation is a concern on the socioeconomic level, it is
particularly important in the �elds of rehabilitation and occupational health. In research, much effort is directed at
interventions to increase work participation in people with ill health (2).

Systematic reviews provide insight into which interventions are bene�cial and help guide future guidelines, practice and
policy. However, researchers and authors of systematic reviews on work participation in relation to health have reported the
challenges of heterogeneous outcome measurement in trials which impedes large-scale evidence comparison (3–7).
Variability in the use of terminology is one of the reasons why comparison is currently di�cult. Work participation and work
disability are not clearly de�ned terms and are used with varying meanings. To resolve communication issues, the WHO
developed the International Classi�cation of Functioning, Disability and Health (ICF) (8). In the ICF, participation in general is
de�ned as involvement in a life situation. Work and employment are major life situations in which people should be able to
participate in spite of ill health. (9). Following Alheresh and Keysor’s interpretation of the ICF (10), work functioning is de�ned
as an overarching term for work activities and work participation, and work disability as a limitation of work activities or a
restriction of work participation. This makes work disability a broad term denoting that people with impaired health have
di�culty in performing work related tasks or maintaining employment.

Although vocational rehabilitation and occupational health �elds use different terms, the aims and general content of
interventions are the same. However, clear distinctions need to be made for outcome categories. Studies evaluating the
effects of drug therapy on work productivity require different work outcome measures than studies evaluating supported
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employment interventions enabling unemployed people to enter the job market. We have previously shown extensive
variability in the use of outcome measurements across studies evaluating work outcomes (11).

Core Outcome Sets (COS) are recommended as a solution to heterogeneous outcome measurements (12). A COS is an
agreed set of minimum outcomes which should be measured in all trials in a speci�c health area. Only the consistent use of
COS will allow large-scale pooling of outcomes and decrease outcome reporting bias (13). One of the most prominent
examples of the development of a COS is the Outcome Measures in Rheumatology Initiative (OMERACT). Over the past 30
years, a group of researchers in the �eld of rheumatology has worked on recommending or developing a range of outcome
measurements including work participation for people with rheumatic and musculoskeletal diseases (14). Due to this
initiative, unambiguous outcome reporting of RCTs within rheumatology has considerably improved (12, 15).

Many authors have discussed conceptual issues of measuring work participation through a range of perspectives, but no
overview exists (16–20). To date, no COS exists for work participation outcomes that can be used for intervention studies
(vocational and non-vocational) to improve work participation for people experiencing health problems. To that end, we
started a project to develop a generic COS for work participation (http://www.cosforwork.org/). Prior to developing a COS it is
important to understand which factors are key to consider when selecting and measuring work participation outcomes. In this
initial stage of the COS development, we aim to propose a framework which can be used for the development of the generic
COS.

The objectives of this paper are:

i) to provide an overview of theoretical perspectives on work participation interventions and their outcome measurements, ii)
to evaluate existing literature on classi�cation of work participation outcomes, iii) to derive criteria for classi�cation of work
participation outcomes, and iv) propose a framework which helps inform the selection of work participation outcomes and
test the framework as a proof of concept.

Methods
First, we conducted a systematic search of the literature to �nd studies on de�nitions or classi�cations of work participation
outcomes (Fig. 1). To identify relevant articles, we used the following eligibility criteria: the study should focus on (1) people
who either work or want to work (more), (2) change in work participation due to an intervention, and (3) any kind of theory,
framework, model or categorization of work participation outcomes or elements of work participation, and constructed a
search strategy in MEDLINE (PubMed)) (Appendix 1) and searched up to 22/10/2021. We searched Google with the terms:
sick leave, sickness absence, work ability, disability in combination with theory, concept or classi�cation. We explored the �rst
20 hits further. In addition, we searched our personal �les for relevant studies. One author (JV) removed references that did
not ful�l the inclusion criteria. Three authors (MR, JV, JH) then selected references for full-text assessment and inclusion
based on the full text. We extracted data on whether the article described a classi�cation, the name of the classi�cation, and
the speci�c classi�cation or outcome addressed.

We evaluated what can be learned from studies which de�ne (work) participation in general, from classi�cations of work
outcomes and from current de�nitions of speci�c work outcomes. All authors participated in group discussions and provided
written commentary to create criteria for the framework. We took elements of the theories discussed in this paper, the scope
of the COS and the criteria, and built these into a new framework which served as a point of departure for the selection of
work participation outcomes in a COS.

Finally, as a proof of concept we applied the framework as a case study to six randomized controlled trials (RCT’s) which we
believe constitute a representative variety of short-term, long-term, and intermittent conditions and stages of work
participation.
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Regarding terminology, we refer to an outcome as the endpoint of a trial that is expected to change, such as symptoms, sick
leave or return to work. We de�ne an outcome measurement method as the way in which the outcome is measured e.g.,
through interviews, self-report, data collection from registries or questionnaires. Outcome measurement instruments are
instruments which are used to measure the speci�c outcome, such as validated or self-constructed questions/items or
questionnaires.

Results
The search in MEDLINE (PubMed) yielded 2106 references, of which 296 were considered relevant. Most of the 1810
irrelevant references were about the application of the ICF for a speci�c disease and not about work participation. An
additional 60 references were found through the Google search or from our personal �les. After screening these 356
references, we selected 67 for full-text analysis and included 59 articles. Fifteen studies provided a theoretical perspective of
participation based on the ICF (part A). A further 36 studies described how effectiveness of work participation interventions
should be measured (part B). In addition, eight studies provided a classi�cation of work participation outcomes (part C).
Based on the reviewed literature and the scope of our COS we found six mandatory criteria and two optional criteria which
should be met by the framework (part D). The framework includes four distinct work participation stages with relevant
outcomes belonging to each stage (part E). In a proof of concept a su�cient match could be made with work outcomes from
six RCT’s and the criteria for the framework (part F).

A. Perspectives on the concept of participation: “The International Classi�cation of Functioning”

The International Classi�cation of Functioning

The ICF, approved for use by the WHO in 2001 (21) constitutes the predominant theoretical classi�cation of societal
participation among individuals with health problems. The model is valued and broadly adopted due to its universality,
comprehensiveness (22) and the capability to consider disability through a biopsychosocial perspective (23).

The ICF speci�es components of disability and health, with impairments in body structures or functions on one side, and
activity limitations and participation restriction on the other. These components are in�uenced by environmental and
personal factors (Fig. 2). Activity is seen as the execution of a task and participation as involvement in a life situation.
Activities and participation can be assessed either on the level of having the general capacity to do an activity in a
standardized environment or as actual performance within the context of their daily life.

However, the scienti�c community �nds that the ICF is too ambiguous and incomprehensive for informing how to measure
participation — its de�nitions do not ensure that activities and participation are mutually exclusive (24, 25). It lacks the
subjective aspect of participation (for example: satisfaction) (26, 27) and existing measurement instruments based on the
ICF contain only very general questions about (work) participation (28, 29). Moreover, the ICF codes within the (sub-) chapters
do not explain the dynamics between health states, functions and how changes occur over time in the context of work
participation (23, 30).

The ICF does not address the normative character of participation. Participation can be seen as performing or discharging a
social role (31–34), but there is not a universal standard for a “normal” level of participation. The worker role is clearly
distinct from other social roles (35). Paid work which is the focus of this project differs from volunteering work and has
different normative aspects which should be considered in terms of outcome measurement.

ICF Core Sets are made to narrow down the list of about 1400 categories to the what is most relevant to consider in practice
or research for a speci�c setting or health problem (36). However, such sets are not made exclusively for core outcome
measurements in research and would still contain too many items. A Core Outcome Set must represent a minimum set of
outcomes which are feasible and relevant to measure across all trials within a speci�c health �eld (13).
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B. Perspectives on measuring work participation

General work participation and disability evaluation

Work participation is in�uenced by personal and environmental factors, such as motivation, the work environment, and
national policies. Outcomes domains or stages of work participation which are most important to measure are context-
speci�c. A summary of theories proposing how to capture (effectiveness) results of work participation interventions can be
found in Table 1. We found that the ICF is used as a predominant point of reference, but no �nal recommendations are made
on speci�c critical outcomes or measurement instruments which could be used for a generic COS for Work.

Table 1
Perspectives of theories and models on measuring general work participation

Theory/model/author Focus of the
manuscripts

Perspective on measuring work participation

Momsen et al (37)

2019

Operationalize
ICF for
vocational
rehabilitation.

Use of ICF can be operationalized in vocational rehabilitation but more
research is needed for standardization.

Jetha et al (38)

2016

Capture the
complexity of
work disability
research.

System dynamics modelling should be applied to work participation
research. Dynamic behaviours between individual, psychosocial,
organizational and regulatory components need to be seen in terms of
feedback loops rather than a linear process. However, this would be a
time consuming and complex.

Mateen et al (39) 2017,

Sternberg & Bethge (40)
2018

Review existing
work outcome
measures.

Evaluation of a broad range of instruments measuring work
participation based on their psychometric properties. No �nal
recommendations could be made.

Mehnert et al (41) 2013 Identify which
work outcomes
are most
important to
measure for
cancer survivor.

Based on existing frameworks, the following outcomes are important
for cancer survivors: employment, return to work, work ability, work
performance, job opportunities, income, work satisfaction, job
promotion and training and sustainability in work retention.

Combs & Heaton (42),
2016

Sandqvist & Henriksson
(43) 2004

Conceptual
analysis of work
functioning and
what is
important to
measure.

Work participation should be seen through a holistic lens with most
important components closely related to the structure of ICF.

Anner et al (23) 2012,
Goldman (44) 2013,
Marfeo et al (45) 2013,
Berglind & Gerner (46)
2002, Iwanaga et al (47)
2019

Describes
measuring
(partial)
disability.

Recommendations are made on disability evaluation. The ICF can be
incorporated in the evaluation. Motivation and self-e�cacy are
important to include in disability evaluation as they are predictors of
work participation.

Kim & Rhee (48) 2018 Describe how
policy changes
impact
transitions
between
employment
states

Policy against disability discrimination may positively impact job
retention of the (partially) disabled workers and negatively impact the
in�ow to the employment market of (partially) disabled and
unemployed individuals.

Prevalent work participation outcomes

We reviewed literature on speci�c types of work participation outcomes/constructs and which methodological issues should
be considered. Here, we list the most prevalent types of outcomes discussed in literature. Sickness absenteeism can be
de�ned as the decision or inability to not attend work due to an illness. The decision process is phased over time and may be
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in�uenced by the supervisor-subordinate relationship, individual capacities and incentives (49–51). Return to work (RtW) is
in�uenced by factors which may differ for the stakeholders involved. Second, in terms of RtW measurements, aspects like
sensitivity to change and validity (example: �rst RtW measured as standalone measure) need to be considered (19, 52–58).
Productivity is often measured by a combination of several outcomes, such as employment status, absenteeism and
presenteeism. While presenteeism is an outcome gaining more attention for evaluating productivity, consensus is currently
lacking on how to best measure it. Generic work performance measurements may include measures such as task
performance, counterproductive work behaviour and adaptive performance (59–66). Work ability is another prevalent
concept, seen as self-perceived potential for work participation, and is measured mainly on the level capacity rather than
performance (67–70).

C. Classi�cation of work participation outcomes

Of the eight studies which provided a classi�cation of recommended outcomes and measures for work participation one took
a broad approach (17), �ve (10, 27, 36, 71, 72) used the ICF items and two looked at productivity (73) and absenteeism (16)
separately (Table 2). A meaningful general classi�cation of work capacity outcomes may require considerations such as the
aim of the study which frequently revolve around the effectiveness of an intervention and the perspective of the study, i.e.,
employer, worker or society. In terms of using the ICF to operationalize work participation outcomes, a proposal is made to
use work functioning as the overarching term for work activities, such as driving, and work participation for maintaining
desired employment. Work disability may denote limitations on work activities, such as di�culty in driving, and participation
restrictions, such as number of hours lost from work. The relationship between participation and disability can be in�uenced
by contextual factors, and people can move in and out of limitations and restrictions over time. Restrictions on work
participation encompasses all restrictions on work roles varying from work productivity to employment status, career
advancement and job opportunities (10).

Researchers have proposed varying lists of ICF items (27, 36, 71) and measurement instruments that could be used to
measure a core set of ICF items for vocational rehabilitation (72). However, these lists address a broad spectrum of issues
related to vocational rehabilitation beyond outcomes that measure the effectiveness of interventions and do not intend to be
a classi�cation of outcomes to be used in trials.

A recent (2016) COS for rheumatoid arthritis evaluated measurement instruments for at-work productivity loss which includes
absenteeism and presenteeism, measured as ‘number of days or hours off work’, or di�culties at work, respectively (73).
However, currently there is no agreement on a measure of presenteeism which is underpinned by economic theory (63, 74,
75). For measuring sick leave, �ve measures have been suggested: frequency, length, incidence rate, cumulative incidence
and duration of sick leave spells (16, 76, 77).
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Table 2
Current classi�cations for work participation outcomes. Here, we report the primary aim, the results of each study and the

stakeholder perspective (N= (8)
Outcome Study Aim Results Perspective

Work
participation

Amick et
al (17)
2000

To review
and illustrate
a sample of
work
outcome
measures

Five reasons and measures for work outcomes: 1.
productivity loss in clinical trials 2. effects of health
services 3. effects of injury prevention 4. effects of
work reorganization such as ergonomic changes 5.
improve provider–worker interaction

Worker,
employer,
societal,
economic

  Alheresh
et al (10)
2015

To organize
and de�ne
work
participation
outcomes
based on ICF

De�ned disability, activity, participation, activity
limitations, participation restrictions

Worker,
employer,
societal,
economic

  Escorpizo
et al (71)
2011

To list of ICF
items
important for
vocational
rehabilitation

101 ICF categories are listed as important for work
participation: 22 for body functions, 13 for body
structures, 36 for activities and participation, and 30 for
environmental factors

Healthcare

  Finger et
al (36)
2012

Brief ICF core
set important
for
vocational
rehabilitation

Consensus about brief Core Set including 13 ICF items:
6 activities and participation, 4 environmental factors,
3 body functions

Healthcare

  Glässel et
al (27)
2011

List ICF items
important for
patients in
vocational
rehabilitation

List contains 160 ICF categories. ICF components (a)
body functions, (b) activities and participation and (c)
environmental factors were equally represented, while
(d) body structures appeared less frequently

Worker

  Luna et
al (72)
2020

Find
measurement
instruments
for ICF core
set for
vocational
rehabilitation

13 instruments covered 58 categories (64.5%) of the
core set: 13 (76.5%) of the body functions component,
29 (72.5%) of the activities and participation
component and 16 (49%) environmental factors

Worker

Productivity Beaton et
al (73)
2016

To
recommend
OMERACT
productivity
measures for
Rheumatoid
Arthritis

Provisional recommendations: WALS (Workplace
Activity Limitations Scale), WLQ-25 PDmod (Work
Limitations Questionnaire with modi�ed physical
demands scale), WAI (Work Ability Index), WPS
(Arthritis-speci�c Work Productivity Survey), and WPAI
(Work Productivity and Activity Impairment
Questionnaire)

Patient,
economic

Absenteeism Hensing
et al (16)
1998

Examine sick
leave
measures
used in
research

Five measures are recommended: frequency, length,
incidence rate, cumulative incidence and duration of
sick leave spells.

Epidemiological

D. Criteria of the framework for work participation outcomes

Based on our points of departure; the scope of our COS, recommendations by the COMET initiative and the �ndings of
studies discussed above we conclude that work participation outcomes for a COS to be applied in intervention studies should
be informed by several criteria. We held several meetings within our research team to improve the terminology, evaluate
priorities and discuss the feasibility of these criteria. Our discussions resulted in the conclusion that not all criteria are equally
relevant and feasible to measure for interventions with varying aims. Therefore we propose a distinction between mandatory
and optional criteria (Table 3). In addition, the outcome measures should be able to capture the transitions in the work
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participation process over time (50, 58) that can be used in studies of people with a health problem who seek work, are
absent from work, or who are at risk of losing their work. This criterion applies to the COS as a whole, as no single outcome
can capture the above mentioned transitions between work phases.

Mandatory criteria that should apply to outcomes measured in every study:

1. The outcomes should inform about the effects of interventions aimed to positively affect work participation compared to
no intervention or alternative interventions. This implies that the measures of the outcomes need to be sensitive to change
(58, 78) and be applicable for vocational and non-vocational intervention studies.

2. The outcomes should represent a minimum set which are feasible to measure in all intervention studies (13).
3. The outcomes should be applicable internationally.
4. The outcomes should speci�cally aim for work participation rather than ‘societal participation’ in general terms. They
should relate to paid work to address the speci�c factors of the worker role which are not transferable to voluntary work.
5. The outcomes should be able to capture the perspectives of the worker and/or the employer.
6. The outcomes should align with the ICF framework of participation and be operationalized either on the level of capacity or
performance (10).
Optional outcome criteria; these criteria should be met where possible and when applicable:

1. The outcome measures should allow for the evaluation of cost-effectiveness of interventions whenever feasible.

2. The outcome should be applicable across varying insurance schemes.
Table 3

Criteria to be met per outcome for a core outcome set for work participation.
Outcomes should Reason

Mandatory criteria  

1. Be sensitive to change Scienti�cally sound measurements of the effectiveness of vocational or non-
vocational interventions which may impact work participation

2. Be feasible to measure COS outcomes should represent a minimum set which is feasible to be measured
across all intervention studies

3. Be applicable internationally International comparability of research is important

4. Be work participation
speci�c

There are many participation roles. The worker role is distinct

5. Capture multiple stakeholder
perspectives

The worker and/or the employer perspective should be represented as a minimum

6. Be in alignment with the ICF
model

The ICF is the most frequently used model in research and practice.

Optional criteria  

1. Be used for cost-
effectiveness studies

Cost-effectiveness analysis is important for societal decision making

2. Be applicable across varying
insurance schemes

Outcomes should be as relevant as possible irrespective of the varying insurance
schemes

E. Framework for work participation outcomes

Using the ICF we identify four work participation stages that help structure outcomes which are potentially relevant to select
in the COS for work participation:
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Stage 1: Initiating employment, Stage 2: Having employment, Stage 3: Increasing or maintaining productivity at work, Stage 4:
Return to employment.

Different disease courses and disability trajectories may dictate which stages of work participation the outcome
measurements should primarily be focused on, as illustrated in Fig. 3 for �ve prevalent diseases (79–84) .

Besides the disease status or health problem (chronic, progressive, intermittent, relapsing, resolving) the choice of outcomes
is determined by identifying the baseline status of the target group (employed-unemployed, seeking-maintaining-losing work),
and the speci�c intervention types or aims.

Stage 1: Initiating employment. 

Outcomes within this stage help determine whether participants are prepared for initiating employment. ICF categories
“apprenticeship” (work preparation)” and “acquiring a job” apply. Interventions for this category focus on increasing skills,
knowledge or attitude of participants for successful engagement in a worker-role. The target group is unemployed at baseline
(not self-employed or contracted by an employer, but possibly with a type of subsidized governmental wage replacement
bene�t). Examples of outcomes are readiness for work, motivation for work, job seeking skills (Table 4). The intervention
types are commonly vocational, such as Individual Placement and Support programs which help people with a chronic
mental health problem to gain work (11).

Table 4
“Initiating employment” work participation stage; examples of target groups, types of interventions and outcomes.

Target group Intervention types Examples of
outcomes

- Unemployed persons aiming
to get work

- Vocational interventions helping people with a health problem to
gain or employment

- Readiness for
work

- Motivation for
work

- Job seeking
skills

- Job interview
skills

Stage 2: Having employment.

Outcomes relevant for this stage of work participation indicate whether a person is in employment, can retain employment or
loses work within the duration of the study. In general, these outcomes �t in the ICF categories under “remunerative
employment” and “keeping a job”. Being employed can be considered as having a contract with an employer or being self-
employed. Interventions relevant for this stage are either vocational or non-vocational (Table 5). Vocational rehabilitation
studies commonly have a primary aim to determine the effect of the interventions on employment status. Medical or
pharmaceutical studies may �nd it relevant to measure the effect of the intervention on the employment status of their
participants besides their primary medical outcomes. The target group of these interventions are people who are known to be
at risk of losing employment due to a health problem. For instance, it has been shown that cancer survivorship (41, 85),
cardiovascular disease and diabetes (86) are associated with higher unemployment rates.
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Table 5
“Having employment” work participation stage; examples of target groups, types of interventions and outcomes.

Target group Intervention types Examples of outcomes

- Unemployed persons aiming to get
work

- Employed persons at risk of losing
employment

- Vocational interventions aiming to help people
gain work

- Non- vocational interventions

- Employment rate
(part/full time)

- Employment duration

- Time to (�rst)
employment

- Job loss

- Early retirement due to ill
health

Stage 3: Increasing or maintaining productivity at work is a stage of work participation which is relevant when people
experience limitations/restrictions with working or have less output. The latter is often used to calculate costs (62, 74). In
terms of ICF the outcomes could be placed under the “maintaining a job” category. Outcomes are measured for any type
vocational or clinical/pharmaceutical intervention which may impact overall productivity, work ability and work functioning
for people with a health problem (Table 6). From the worker perspective, feeling �t to work is essential for a successful career.
As preventive measures employers can provide interventions aiming to reduce stress and increase wellbeing at work (87, 88).

Table 6
“Increasing or maintaining productivity at work” work participation stage; examples of target groups, types of interventions

and outcomes.
Target group Intervention types Examples of

outcomes

- Persons holding a job and experiencing
functional problems at work due to a health
problem

- Non- vocational interventions measuring variables
which may also impact at-work functioning

- Vocational interventions providing work related
rehabilitation

- Work related vitality interventions

- At-work
productivity
loss

- Work ability

- Work
activity
impairment

- Vitality

Stage 4: Return to employment is a stage of work participation when people (temporarily) stop attending work and are on
sick leave. The ICF does not include sickness absence, but potentially outcomes for this stage could �t under “maintaining
employment” and “remunerative employment” ICF categories. Work related rehabilitation interventions designed to help
workers return to work include outcomes relevant to this stage as their primary outcome. Any type of clinical, pharmaceutical
or otherwise health related intervention may be expected to indirectly impact outcomes relevant for this stage (Table 7).
Sickness absence can show that a person is unable to ful�l their worker role due to ill health, but other reasons for
absenteeism, such as maternity leave or unwillingness to come to work also exist. Evaluation of absenteeism outcomes are
often approached from the societal/economic perspectives (89). Importantly, sick leave time can be converted into monetary
value as part of economic evaluations to indicate extra costs for the employer or/and the employee. Measuring changes in
sick leave data is not straightforward as several epidemiological approaches can be applied (16, 77). More recently, the term
‘return to work’ has been introduced as an indicator of sickness absence with an individual perspective. For individuals, the
worker role is important for economic reasons and for reasons of well-being. For example, cancer survivors report that getting
back to work is a �nal step in getting back to normal life after their disease/treatment experience (41). We consider
absenteeism and return to work as measures from different perspectives but belonging to the same concept of not working
(fully) in spite of having employment. Outcomes for this stage may be: RtW rate, time to RtW, sick leave rate, sick leave
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duration and frequency. In addition, outcomes indicating the perceived capacity to RtW can also apply. For example: intention
to RtW, RtW self-e�cacy and the need for recovery from work.

Table 7
“Return to employment” work participation stage; examples of target groups, types of interventions and outcomes.

Target group Interventions types Examples of
outcomes

-Persons holding a job but not working
(fully) due to health reasons

- Non- vocational interventions which may impact
sick leave (clinical, pharmacological)

- Vocational interventions aiming to help people get
back to work

- Economic evaluations

- Return to work rate
(part/fulltime)

-Time to return to
work

- Sick leave rate

- Sick leave duration

- Intention to RTW

- RtW self-e�cacy

- Need for recovery

F. Feasibility of the framework

As a proof of concept, we consider six different health problems and interventions of RCT’s or a protocol of an RCT
(schizophrenia, depression, rheumatoid arthritis, breast cancer, in�uenza, various health problems causing sick leave). We
made this selection as the interventions are vocational and non-vocational addressing issues with different work
participation stages and health problems with varying disease progressions.

These interventions should be broadly representative for commonly measured outcomes irrespective of the type of
intervention aiming to affect work participation. A �t can be made with what was measured for most criteria of the
framework (table 8). However, for criteria 1 and 2 (sensitive to change and feasible to measure), we assumed that the
outcomes measured in the studies ful�lled these criteria without having proper evidence from systematic reviews. Ensuring
that the outcomes included in the COS will meet these criteria will be part of the further steps in the development of the COS.
It is also not clear which outcome measures can be validly used in economic evaluations (63, 74, 75). Sick leave data is used
most often (11) and therefore we assumed that this outcome meets the optional criterion 1 (use of outcome for cost-
effectiveness analysis). It was not easy to match the outcomes with the ICF. Absenteeism, work ability and productivity do
not have designated codes within the ICF, but we mapped them all to the ICF as speci�ed above. Lastly, although we
considered it plausible that all outcomes could be applied across varying insurance schemes, this should be further
evaluated.

Table 8: Application of criteria for work participation measurement to examples of six diseases with different disability
trajectories evaluated in intervention studies
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Participants;

Health
condition

Participants;
employment
status at
inclusion

Work
participation
stage

Intervention Measured
work
participation
outcomes

Fit with mandatory
criteria

Fit with
optional
criteria

1 2 3 4 5 6 1 2

Schizophrenia

(90)

17%
employed

Having
employment

Vocational
rehabilitation

Work status,
work hours

x x x x x x   x

Rheumatoid
arthritis (91)

40%
employed

Increasing
or
maintaining
productivity
at work

Pharmaceutical Work
productivity

x x x x x x   x

Depression
(92)

83%
employed

Return to
employment

Using self-
assessment of
depression
course during
GP
consultations

Work ability,
sick leave,
time to RtW

x x x x x x x x

Breast cancer
(93)

Unspeci�ed Return to
employment

Post radiation
exercise
program

Return to
work (sick
leave)

x x x x x x x x

In�uenza (94) 100%
employed

Return to
employment

Vaccination
against
in�uenza

Absenteeism
from work

x x x x x x x x

On sick leave
for at least 6
months due
to any health
problem (95)

Employed Return to
employment

Independent
medical
evaluation

Absenteeism
from work

x x x x x x x x

Mandatory criteria are 1: be sensitive to change, 2: be feasible to measure, 3: be applicable internationally, 4: be work
participation speci�c, 5: capture multiple stakeholder perspectives, 6: be in alignment with the ICF model. Optional criteria are
1: be used for cost-effectiveness studies, 2: be applicable across varying insurance schemes.

Discussion
Work participation can best be considered as the engagement in a major life area that is important for most persons and as
discharging the worker role. The ICF is a leading framework in de�ning work functioning, activities and participation, and its
counterpart work disability. Terminology of outcomes require critical attention because standardization is lacking. There is no
classi�cation of outcomes available that ful�lls multiple criteria for a COS on work participation. We propose four
comprehensive work participation stages that help to select work outcomes: (1) initiating employment, (2) having
employment, (3) increasing or maintaining productivity at work and (4) return to employment.

The studies included in this paper contained theories and �ndings on what is important to consider for the assessment of
work-participation in general (3, 10, 17, 21, 25, 28, 37, 38, 40, 41, 46, 71, 96), and in some cases speci�cally for an outcome
category, such as productivity or sick leave (60, 62). Theories as general work-participation process mention a broad range of
factors which could be relevant to include in studies which measure improvements in work participation. However, no clear
prioritization is indicated on the level of outcomes and consideration of the temporal aspect is often lacking.

We evaluated theories and studies based on empirical �ndings on what is currently considered as relevant for the
assessment of work participation. Our proposed framework is novel in terms of structuring the work participation process on
the level of most critical outcomes, including the temporal aspect of various disease courses and progression within the
different stages of work-participation. Societal, employer and employee perspectives were taken into consideration.
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Using the proof of concept approach we applied various disease courses and work participation stages reported in trials with
varying aims and showed that work participation outcomes �t within our framework. However, the framework suggests a
broader scope of outcomes than what trialists may be used to consider. For example, studies on return to work typically do
not include outcomes such as “RtW self-e�cacy”. Looking at literature, such an outcome could be considered for a COS as it
could be an important indicator of sustainable RtW. Subjective outcomes are most likely to be under researched and only
included in vocational trials (11).

Although we used a sensitive search strategy for our systematic literature review, it is possible that we did not include all
theories or frameworks which are also used in research and practice. In addition, our proof of concept is applied to six types
of studies which could mean that not all possible outcomes may have been considered.

We will build on the proposed stages of work participation, each with distinct and corresponding types of outcomes, for the
further development of a COS. This will involve reaching consensus amongst stakeholders on what type of outcomes are
essential to be measured for each stage. Consensus will speci�cally need to focus on unambiguous outcome de�nitions for
measuring: employment status in stage 2, decreased performance on the job in stage 3, sickness absence and RtW in
category 4 and if subjective outcomes could be relevant for broad use such as motivation for work and RtW self-e�cacy.
Further, clinimetrically sound measurement methods need to be determined for the set of outcomes, ensuring feasibility for
international and cross-disciplinary research.

The COS for Work will enable researchers to compare data on a larger scale and draw better conclusions on which
interventions are most effective in promoting work participation. Use of COS will also help reduce research waste and assist
policy makers and practitioners in making better informed decisions on worthwhile investments.

Concluding Remarks
We present a framework for selecting work-participation outcome measurements which will be used for the development of a
COS. The framework is presented from the perspective of various stages of the work participation process, and it can be
applied to any type of participant population, aim of intervention and by the international community. We propose the
following four stages of work participation: (1) initiating employment, (2) having employment, (3) increasing or maintaining
productivity at work and (4) return to employment.
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Figure 1

Steps taken to create the framework. 

Figure 2

The ICF framework: Interaction between the ICF components (21).
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Figure 3

Possible disability trajectories resulting from various health problems. From initiating work until retirement various work
participation stages are likely to be experienced. The type of health problem may be an important indicator of interventions
aims and relevant outcomes to be measured.
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