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a b s t r a c t

Background: Nearly half of patients diagnosed with cancer are in the middle of their traditional working
age. The return to work after cancer entails challenges because of the cancer or treatments and asso-
ciated with the workplace. The study aimed at providing more insight into the occupational outcomes
encountered by workers with cancer and to provide interventions, programs, and practices to support
their return to work.
Methods: A scoping review was conducted using the Arksey and O’Malley framework and the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses for scoping review guidelines. Relevant
studies were systematically searched in PubMed/MEDLINE, SCOPUS and Grey literature from 01 January
2000 to 22 February 2024.
Results: The literature search generated 3,017 articles; 53 studies were considered eligible for this re-
view. Most of the studies were longitudinal and conducted in Europe. Three macroarea were identified:
studies on the impact of cancer on workers in terms of sick leave, employment, return to work, etc.;
studies reporting wider issues that may affect workers, such as the compatibility of treatment and work
and employment; studies reporting interventions or policies aiming to promote the return to work.
Conclusion: There is a lack in the literature in defining multidisciplinary interventions combining
physical, psycho-behavioural, educational, and vocational components that could increase the return-to-
work rates. Future studies should focus on interdisciplinary return to work efforts with multiple
stakeholders with the involvement of an interdisciplinary teamwork (healthcare workers and employers)
to combine these multidisciplinary interventions at the beginning of sick leave period.

� 2024 Occupational Safety and Health Research Institute. Published by Elsevier B.V. on behalf of
Institute, Occupational Safety and Health Research Institute, Korea Occupational Safety and Health

Agency. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).

1. Introduction

In industrialized countries, the number of cancer survivors (CSs)
has increased over the past few decades, due to major advances in
cancer care [1]. Nevertheless, cancer is still a major public health and

economic issue; indeed, globally, there were an estimated 20million
new cases of cancer worldwide and 10 million deaths from cancer in
2020 [2]. Due to the aging population, 29 million cases by 2040 are
expected [3]. On the base of GLOBOCAN estimates, the annual inci-
dence of new cases is about 19million [4]. In this regard, cancer has a
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remarkable economic, social, and health impact on individuals and
the entire communities [5,6]. The disease has a serious impact on
both life and working life of patients. Cancer patients often
report high rates of financial hardship, also due to the expensive
cancer treatment. Moreover, in many cases the disease brings inev-
itable repercussions to work activity of cancers patients due to the
large limitations in their employability and making them no longer
able to support themselves financially and their families [7e9].

Almost half of the patients diagnosed with cancer are in the
middle of their traditional working age (20 and 65 years) [10,11].
The main physical, emotional, and cognitive fatigue, along with
several other cancer-related symptoms and weakening, such as
emotional strain, depression, anxiety, pain, reduced attention, and
memory interfere with people’s ability to work, with an effect also
on the employment status, job opportunities, work participation,
and work capacity [12e18]. Return to work (RTW) after cancer
entails challenges associated with the recurrent effects of the
cancer or treatments (e.g., fatigue, pain), as well as challenges
associated with the workplace (e.g., lack of support, discrimination,
being fired, stigmatization) [8,9,19]. In this context, a high rate of
absenteeism occurs in the period following cancer diagnosis due to
both physical and psychological impairments that influence the
RTW and the employment rates [20e24], with a mean RTW rate
post-diagnosis of 63.5%, ranging from 24% to 94% [25].

RTW can be an important part of survivorship, in terms of eco-
nomic contributions, sense of purpose and normality, increase in
quality of life (QoL), and benefits to physical and mental health
[6,7,26,27].

Sociodemographic factors (age, gender, education, etc.) and
work-related factors (e.g., adjustment to work), are also associated
with impaired RTW [16,28,29].

Therefore, it is a priority providing policies and practical in-
terventions to support an earlier RTW and employability of cancer
patients and survivors. In literature reviews, various types of stra-
tegies are described, aimed at guaranteeing workers specific and
reasonable accommodations, reducing their working hours, fore-
seeing more flexible working hours, and providing paid sick leave,
modifying workload, changing duties or working activities,
informing about psycho-educational interventions and rehabilita-
tion services [15].

2. Objectives

The aim of the present scoping review consists of providing
more insight into the occupational outcomes associated with CSs
encountered by workers affected by cancer and provide an exten-
sive mapping on interventions, programs, and practices to support
the RTW of workers affected by cancer, also gathering information
on good practice examples of RTW interventions.

Furthermore, it will also examine the extent and scope of the
pre-existent literature, in order to summarize the research results,
to identify research gaps on this specific field and to provide a
rationale for further relevant research in this area.

3. Methods

Scoping reviews are the types of studies in the field of systematic
reviews that are increasingly widespread, due to the growing of
scientific publications. The systematic reviews are typically focused
on a well-defined questionwhere appropriate study designs can be
identified in advance; and they aimed at providing answers to
questions froma relativelynarrow rangeof quality-assessed studies.
A scoping study is less likely to address the very specific research
questions nor, consequently, to assess the quality of included
studies. Furthermore, scoping studies tend to address broader topics

where different study designs might be applicable, with the aim of
mapping the scientific literature in a research area, evaluating its
volume, characteristics, type of evidence available, key concepts,
and gaps.

We performed this scoping review following the guidelines
outlined by Arksey and O’Malley, the Joanna Briggs Institute rec-
ommendations and the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses for scoping review (PRISMA-ScR)
guidelines [30e32].

The steps usually considered in a scoping review are: 1) iden-
tifying the research question; 2) identifying relevant studies; 3)
study selection; 4) charting the data; 5) collating, summarizing, and
reporting the results.

3.1. Study selection/search strategy

Relevant studies were systematically searched in PubMed/
MEDLINE and SCOPUS database from 01 January, 2000, to 22
February, 2024. Details of the search strategy are reported in
Table 1.

3.2. Criteria for considering relevant studies

We determined the information to extract a priori. We chose a
comprehensive searchmethodology to describe an accurate picture
of the relationship between the occupational outcomes and cancer.
Studies that did not report the mentioned outcomes were excluded
from this review as those focused on childhood CSs. We focused on
the working age population (�15 years old) who had been diag-
nosed with cancer and were employed at the time of diagnosis. We
included studies conducted with people who had any type of
cancer diagnosis. Furthermore, papers published before the year
2000 were excluded to ensure that the review results were based
on sufficiently recent studies. Only articles written in English were
considered in the study. Systematic reviews, literature reviews,
scoping reviews, conference abstracts, commentaries, letters to the
editor, expert opinions, case reports, case series, and editorials were
excluded.

To summarize, the eligibility criteria were:

- studies on working-age population (�15 years) from any
country and any occupational group or economic activity
sector;

- studies on worker CSs, any type of cancer;
- studies reporting the impact of cancer on workers affected by
cancer (days lost, absenteeism, sick leave, etc.);

- studies reporting wider issues that may affect the worker, such
as the compatibility of treatment and work and employment
(work-life balance, adaption of equipment, reasonable accom-
modation, fitness for work judgement, etc.);

- studies reporting interventions or policies aimed at promoting
the RTW of CSs;

- studies available in full text and in English.

After the removal of duplicates, performed using the EndNote
X9.2 software, articles were identified and imported onto the
Covidence. This is a web-based collaboration software platform
that streamlines the production of systematic and other literature
reviews, where we performed an initial screening of titles and
abstracts to assess potential relevance and exclude those not
focused on our area of interest. With the aim to increase the con-
sistency among reviewers, all reviewers screened a sample of ar-
ticles and discussed the results, adjusted the screening and data
extraction criteria before beginning the screening phase. Four re-
viewers worked in pairs to evaluate the titles and abstracts.
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Relevant full-text articles were read and the evaluation on eligi-
bility was carried out by two reviewers to determine their final
inclusion or exclusion. One researcher resolved disagreements on
study selection [32].

In case of lack of information or full text not being available, we
tried to contact the corresponding author; in case our request
failed, the paper was excluded. In Fig. 1, the PRISMA flow chart
overview of the search and screening strategy is shown.

3.3. Data charting process

To determine which variables to extract, a data-charting form
was developed by the reviewers after an iterative process. Data
from eligible studies were charted using an Excel file ad hoc pre-
viously prepared with information on the authorship, publication
year, country, type of study, sample size and details summary, age,
period/duration of the study, type of cancer, aims, outcomes, and
main results.

Outcomes related to occupational context were related to
employment status, RTW rate, changing work or type of work, sick
leave period, early retirement, strategies of vocational rehabilita-
tion, and job accommodations. Need for a change of employment
due to cancer, difficulties perceived at work, work and working life
in general, barriers to employment, degree of job satisfaction, the
impact of work on social and private life were also included.

Regarding the types of interventions, we considered any type of
intervention aiming to improve RTW, also focus on different factors
which influence RTW, such as workplace adjustments (in voca-
tional interventions), therapies, physical interventions, minimal
surgery (in medical interventions), or a combination of those fac-
tors (in multidisciplinary interventions). We considered vocational
interventions (modified work hours, modified work tasks, or
modified workplace and improved communication with or be-
tween managers, colleagues, and health professionals), physical
interventions (any type of physical training), and overall QoL
measurements.

4. Results

4.1. Overview of the literature search

Our search strategy generated 3,017 articles. After duplicates
were removed, a total of 2,454 papers were identified from
searches of electronic databases and review article references.

Based on the title and the abstract, 2,227 papers were excluded,
with 227 full text articles to be retrieved and assessed for eligibility.
Of these, 174 were excluded for the following reasons: 83 were not
directly related to the selected outcomes; 60 studies were not
considered to be original quantitative research (e.g., review articles,
commentaries); 19 did not consider working population; we also
excluded 12 studies because we were unable to retrieve it. The
remaining 53 studies were considered eligible for this review. The
results are described in Fig. 1.

4.2. Characteristics of the included studies

Thirteen studies were conducted in the period 2005e2011
[17,33e44], 16 studies in 2012e2017 [45e60] and 24 studies in
2018e2023 [61e84]. Most of the included studies were conducted
in Germany (n ¼ 9) [49,59,62,63,66,67,69,76,83], followed by the
Netherlands (n ¼ 7) [37,41,42,50,60,70,78], Norway (n ¼ 5)
[39,44,46,52,75], France [38,61,73,74], Sweden [36,40,55,65],
Denmark [47,77,79,81], Korea [17,53,58,68], and UK [35,48,51,54]
(n ¼ 4), Italy [64,72,80] and USA [33,34,45] (n ¼ 3), India [57,82]
(n ¼ 2), and one from Australia [71], Ireland [43], Taiwan [84], and
Japan [56] (Fig. 2).

Twenty-five are longitudinal studies [17,33,36,38,44,46,49,51,54e
56,58e63,65,66,69,71,73,75,81,83], both prospectives and retrospec-
tives (4 are case-control studies); 21 cross-sectional studies
[34,35,37,39,40,43,45,48,53,57,64,67,68,70,72,74,76,79,80,82,84]; 4
register-based cohort studies [41,42,47,52] and 3 were randomized
controlled trials [50,77,78]. Fifteen studies analyzed breast cancer,
blood cancer (Hodgkin lymphoma, leukemia, myeloma, and others:
n ¼ 4), colorectal/rectal and prostate cancer (n ¼ 2), head and neck
cancer (n¼ 2), lung cancer (n¼ 1). All other studies analyzed several
kinds of tumors (Appendix I).

As described in the methods section, studies were selected also
according to the main identified macroarea:

1. Studies reporting the impact of cancer on workers affected by
cancer (e.g., days lost, absenteeism, sick leave, etc.). Most
studies (n ¼ 51) have analyzed these topics. Outcomes are
mostly explained through quantitative measures, related to
RTW rate, employment/unemployment characteristics, sick
leave time, absenteeism, and sickness absence. The RTW rate
was the most explored variable (n ¼ 33, 47.1%); relative risk of
RTW were mainly considered as outcome variables in case-

Table 1
Search strategy

PubMed/MEDLINE ((Neoplasms[MeSH Terms]) OR (Neoplasm*)) OR (Cancer*)) OR (Oncolog*)) OR (Tumor))
OR (Malignan*)) AND ((Return to work[MeSH Terms]) OR (Return to work)) OR (RTW))
OR (Employment[MeSH Terms])) OR (Employment)) OR (Unemployment[MeSH
Terms])) OR (Unemployment)) OR (Unemployed)) OR (Retirement)) OR (Sick leave
[MeSH Terms])) OR (Sick leave)) OR (Sickness absence)) OR (Absenteeism[MeSH
Terms])) OR (Absenteeism)) OR (Work[MeSH Terms])) OR (Work adaptation)) OR (Job
adaptation)) OR (Work-life balance[MeSH Terms])) OR (Work resumption)) OR ("Job
retention")) OR ("Job integration")) OR ("Job reintegration")) OR ("Job maintenance"))
OR (fitness work judgement))) AND ((Vocational rehabilitation[MeSH Terms]) OR
(Rehabilitation [mh:noexp])) OR (Neoplasm rehabilitation)) OR (Vocational*)) OR
("Work rehabilitation")) OR ("Reasonable accommodation"))

Scopus TITLE-ABS-KEY (((neoplasms) OR (neoplasm*) OR (cancer*) OR (oncolog*) OR (tumor) OR
(malignan*))) AND TITLE-ABS-KEY ((return AND to AND work) OR (rtw) OR
(employment) OR (unemployment) OR (unemployed) OR (retirement) OR (sick AND
leave) OR (sickness AND absence) OR (absenteeism) OR ("Work") OR (work AND
adaptation) OR (job AND adaptation) OR (work-life AND balance) OR (work AND
resumption) OR ("Job retention") OR ("Job integration") OR ("Job reintegration") OR
("Job maintenance") OR (fitness AND for AND work AND judgement)) AND TITLE-ABS-
KEY (((vocational AND rehabilitation) OR (rehabilitation) OR (neoplasm AND
rehabilitation) OR (vocational*) OR ("Work rehabilitation") OR ("reasonable
accommodation")))

Gray literature (Google Scholar/GreyLit) Cancer AND return to work
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control/intervention-control studies. Significant addressed is-
sues were the employment/unemployment rate, employment
type of wage, salary, type of contract, working hours, and
disability pension (n ¼ 14; 20.0%). Median/mean duration of
sick leave, length of sickness absence, long sick leave (n ¼ 11;
15.7%) were also considered in the selected studies.
Sociodemographic factors associated to the RTW of workers
affected by cancer were also considered in many studies
belonging to this macroarea, such as: gender, age at diagnosis,
stage of disease, level of education, marital status, type of work
(manual/non-manual work), type of contract, salary, etc. The
foremost facilitation of RTW was related to male, younger age
at diagnosis, less advanced stage of disease, higher education,
being married, non-manual work, and higher income. In-
dividuals who had undergone chemotherapy and those
perceiving physical limitations had a higher risk of difficulty in
the RTW process.

2. Studies reporting wider issues that may affect the worker, such
as the compatibility of treatment and work and employment
(work-life balance, adaption of equipment, reasonable

accommodation, etc.). Twelve studies belong to this matter,
where qualitative outcomes/measures are analyzed. Changes in
the type of job or in working hours, flexibility, less physical and
mental effort were reported in five studies, while three papers
considered issues related to health and QoL, work ability, and
social support at work. More specific matters linked to work
adjustments in the workplace, formal request for work ac-
commodations, accommodations in work tasks or schedule
were analyzed in three studies.

3. Studies reporting interventions or policies aiming to promote
the RTW of CSs were less commonly explored aspects in the
studies (n ¼ 7). Different type of support from the employer or
from rehabilitation institutions were reported in three articles;
employer-based policies and co-worker support (from supervi-
sors and colleagues), the role and interventions of occupational
physician and support in terms of feeling of discrimination
aimed to facilitate the RTW process were also reported in three
studies. Vocational rehabilitation intervention issues were also
dealt only in one study. Intervention is especially focused on the
collaboration between survivors, oncologists, and occupational

Fig. 1. Flow chart of the study selection process, PRISMA flowchart. PRISMA - Preferred Reporting Items for Systematic reviews and Meta-Analyses. PRISMA extension for scoping
reviews (PRISMA-ScR): Checklist and explanation.
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health physicians and nurses on the opportunities to assist and
improve the RTWprocess; in this context, the need for improved
employer-based policies and programs and education about
legal protection were suggested in the article.

5. Discussion

In industrialized countries, the number of patients who survive
cancer has significantly increased in the recent decades; conse-
quently, the interest on the part of institutions and research in-
stitutions in studying and analyzing the phenomenon of
reintegration into employment of these patients is growing [1]. It is
by now a shared opinion that the ability to remain, even partially,
professionally actives represent an added value in maintaining a
good QoL from both an economic and social point of view
[6,7,26,85].

However, approximately 60% (ranging from 30% to 93%) of
cancer patients return to work only after one or two years [86,87].
This data has been confirmed also by a more recent meta-analysis
[88], in which the overall rate of RTW was at 57% (50%e65%). Ac-
cording to Spelten et al. [87], patients with head and neck cancer
and breast cancer reported most problems upon their RTW. Pa-
tients with testicular cancer generally reported very few problems
upon RTW and had a high rate of RTW.

Cancer patients who return to work, in many cases, face with
barriers that affect their ability to work, including an inadequate
work, lack of support and solidarity from colleagues and the
employer, lack of cooperation between the employer and the
occupational physician, the perception of being discriminated, etc.
[64,67,72].

The International Classification of Functioning, Disability and
Health states that the potential RTW for persons with limited
abilities depends not only on the disease itself but also on health
planning skills and social reintegration policies [72].

In this perspective, a better knowledge of cancer and the
physical, cognitive, and psychosocial consequences related to the

disease could contribute to the development of policies and prac-
tical interventions for a faster RTW and employability of cancer
patients and survivors.

Occupational physicians and general practitioners should
consider the factors associated with reduced work capacity to
promote work reintegration [64].

For this purpose, our study aims to contribute to the identifi-
cation of research gaps regarding the RTWof CSs, with the final goal
of providing a logical basis for further relevant research that can
lead to the definition of specific interventions, practices and pro-
grams useful to support the RTW.

Our study shows that although the scientific literature on the
occupational outcomes of cancer is considerable, several impor-
tant gaps in knowledge exist. Indeed, some important factors that
affect CSs’ RTW, such as sociodemographic, work and illness fac-
tors [16,28,59,63], have been investigated. However, studies
aimed at identifying tools, practices, and policy interventions
aimed at promoting rehabilitation and RTW are lacking. There-
fore, studies that specifically examine the impact of reasonable
accommodations on RTW are needed. Few studies carried out on
this topic report that the main reasonable accommodations have
concerned professional interventions such as the reduction of
working hours, changes in the workstation, changes in working
hours, tasks, and work activities. These solutions are mostly
identified for CSs with permanent contracts and employees of
large companies [80]. Only a few interventions are available for
small and medium-sized enterprises and the self-employed
affected by cancer [15].

The changes in working hours mainly affected patients with
nervous system cancer and lymphoma, or patients treated with
chemotherapy, as it deals with cancer diagnoses that lead to
considerable side effects and disease-related disabilities with the
ensuing greater flexibility of working hours to reconcile work and
treatments.

Furthermore, some studies underline the key role of the
employer in supporting workers affected by cancer during the

Fig. 2. Distribution of studies in European countries. Extra European countries (n ¼ 12): Korea (n ¼ 4), USA (n ¼ 3), India (n ¼ 2), Australia, Japan, and Taiwan (n ¼ 1).
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disease and in their RTW. However, it arises on the part of the
workers a lack of knowledge of work reintegration policies imple-
mented by the employer, and some difficulty for CSs in finalizing a
formal request for reasonable accommodation [45,48].

Another important issue is the lack of scientific evidence on the
impact of the adopted interventions on the RTWof cancer patients.
In particular, according to de Boer et al. [86], interventions can be
psycho-educational (such as education, counseling, coping skills),
vocational (such as vocational rehabilitation or workplace adjust-
ments), and physical (any type of physical exercises). A combina-
tion of these interventions in a multidisciplinary approach can be
desirable. The lack of evidence results in high psycho-educational
interventions, while moderate scientific evidence is found in
multidisciplinary interventions involving physical, psycho-educa-
tional, and/or vocational components.

However, there is adequate scientific evidence regarding the
positive correlation between the probability of returning to work
and vocational interventions, in particular, interventions that allow
flexible working hours during and after work, or changes in the
workstation [15,73,79].

With regards to future interventions to support CSs returning to
work, one study suggests that lessons could be learned from the
experience of vocational rehabilitation in other groups with long-
term health problems [48].

An important aspect that emerges from our study is that
multidisciplinary interventions to support the RTW of cancer pa-
tients have shown limited effectiveness. Instead, there is a need for
interventions that are adapted to the needs and prognostic factors
of individual patients, easily achievable and compatible with na-
tional legislation [80].

Occupational health professionals play a key role in the process
of cancer patients RTW, given their clinical experience, knowledge
of the workplace and awareness of the legal protections available
for workers [45].

In recent years, studies based on literature reviews have been
carried out on the topic of CSs and RTW. Our study is mostly in line
with the results emerging from the main literature reviews on this
topic. This study has some limitations due to the inherent charac-
teristics of the study design. Indeed, the aim of scoping review is to
provide breadth rather than the depth of information in a particular
topic. Furthermore, only studies written in English were included,
excluding possibly relevant papers in other languages. According to
the scoping review approach, assessment of the quality of included
studies was not performed; this leads to the inclusion of studies
with different quality levels, limiting the reliability of the findings.
However, given that our objective was to provide an extensive
mapping of interventions and practices to support the RTW of
workers affected by cancer, this study design is the most appro-
priate. The strength of our article lies, indeed, in the possibility of
formulating a broad research question which allowed us to take
into consideration a wide range of interventions to support the
RTW of CSs. This broad research question led to the inclusion of a
large number of articles in the review, that exceeded 50 studies
included.

The literature review shows that white collar job, early tumor
stage, self-motivation, normalcy, acceptance to maintain a normal
life, support from the friends, family and workplace, and employ-
ment-related health insurance are the important factors that
facilitate survivors’ RTW. Also, younger age, higher levels of
education, continuity of care, absence of surgery, less physical
symptoms, the length of sick leave, male gender, and ethnicity are

considered as factors that facilitate the RTW [16,89]. Likewise, old
age, low education, low income, and heavy work were negatively
associated with employment [90].

Evidence from literature reviews pointed out the need in
developing an intervention theory and a logic model, with stake-
holders consistent with the RTW needs of CSs [7], due to the great
heterogeneity among studies in terms of type of intervention and
use of methodologically rigorous approach. The need for a better
definition of the concept of RTW is also pointed out among the
issue of the heterogeneity of interventions, through the use of an
accurate approach also to define the outcome measures to evaluate
RTW [91]. Future studies should have higher methodological
quality. Efforts to reach more uniformity in design andmethods are
called for [92]. Reviews also pointed out that outcome measures
depend on the country in which the study is realized [93]. An
important issue is related to the fact that most studies come from
high-income countries and only few from low- and middle-income
countries and papers on factors that affect RTW among the CSs in
low-and middle-income countries are scarce; in this respect, re-
sults could be very different [89].

Only few interventions are primarily aimed at enhancing RTW
in patients with cancer and most do not fit the shared care model
involving integrated cancer care. Future studies should be devel-
oped with well-structured work-directed components that should
be evaluated in randomized controlled trials [94]. There is a need
for more high-quality prospective studies to enhance interventions
supporting the vocational rehabilitation of CSs.

As we already reported in our study, future studies should focus
on interdisciplinary RTWefforts with multiple stakeholders. In this
respect, it would be important to fill the lack in literature in
defining multidisciplinary interventions that combine physical,
psycho-behavioral, educational, and vocational components that
could increase the RTW rates. All this could be achieved through
the involvement of an interdisciplinary teamwork (healthcare
workers and employers) to combine these multidisciplinary in-
terventions at the beginning of the sick leave period [27].
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