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ABSTRACT
Background: Interventions supporting occupationally active cancer survivors to retain work and pre-
vent adverse work outcomes, beyond return to work, are scarce. As lessons may be learned from inter-
ventions that have been evaluated in working employees with other chronic diseases than cancer, the
objective of this review was to summarize the characteristics of these interventions.
Material and methods: Studies were identified through computerized PubMed, EMBASE and
PsycINFO searches, without any language or year of publication restrictions. Randomized controlled tri-
als were included if they evaluated the effectiveness of interventions to retain chronically ill occupa-
tionally active employees in work. Two authors independently extracted data from each study and
assessed the risk of bias.
Results: The search identified 536 unique studies, of which 18 met the inclusion criteria. All included
studies had a low risk of bias. (Psycho-)educational interventions for chronically ill employees to retain
work were evaluated in two studies, physical interventions in three studies, vocational/work-related
interventions in five studies, and multidisciplinary interventions in eight studies. Vocational/work-
related and multidisciplinary interventions, and the involvement of professional trainers, showed the
most promising effects in retaining employees. However, small sample sizes may have caused impre-
cise effect estimates.
Conclusion: Based on studies focusing on occupationally active employees with other chronic diseases
than cancer, it is advised that working cancer survivors should be offered tailored interventions, by
skilled trainers, to sustain their employability. Shared goal setting, with relevant stakeholders, and
vocational components should be included, potentially as part of a multidisciplinary intervention.
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Background

The number of people diagnosed with cancer and living with
its long-term consequences is rising. In Europe, there are
about 3.5 million new cancer cases each year and up to 50%
of the cases are of working age at the time of diagnosis [1,2].
In the Netherlands and in Denmark, about 110,000 and 41,000
persons respectively, are diagnosed with cancer annually and
in both countries, 40% receives this diagnosis at working age
[3,4]. As mortality rates from cancer have declined steadily
over the past two decades, because of major developments in
cancer screening and treatment options, return to work (RTW)
rates among cancer survivors in Western countries have suc-
cessively increased [5]. Until now, numerous studies have
been performed exploring factors related to RTW in cancer

survivors, and evaluating the effectiveness of interventions to
support survivors in their RTW process [5–7]. However, scien-
tific studies barely focused on patients who were able to con-
tinue to work during or after the treatment.

Cancer has become a chronic disease for many, and now-
adays, up to 89% of the people are able to (partly) resume
work two years after the diagnosis [5]. However, a long-term
follow-up study of employed Dutch cancer survivors reported
that about one third of these survivors experience an
adverse work outcome 5–10 years after diagnosis, such as
job loss or receiving disability pension [8]. In addition, a
Danish population-based cohort study showed a significantly
increased risk in cancer survivors for taking early retirement
up to 8 years after cancer diagnosis [9]. Unfortunately, inter-
ventions supporting occupationally active cancer survivors to
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retain work and prevent such adverse work outcomes,
beyond RTW, are still scarce. Lessons may be learned though
from interventions that have been evaluated in working
employees with other chronic diseases than cancer, and
translated into vocational cancer rehabilitation.

Being able to work has been proclaimed, not only by can-
cer survivors, but also by other chronically ill patients, to be
a major contributor to their quality of life (QoL). Next to
financial benefits of being employed, the opportunity to
establish new social relationships through work, to enlarge
self-esteem, and to develop abilities and talents in a job
have been found to increase QoL as well [10,11]. Moreover,
it has been extensively described that employment improves
general health [12]. Because little was known about work
functioning of cancer survivors after RTW, Dorland et al. [13]
decided to establish a large national cohort study of working
Dutch cancer survivors, to long-term monitor advantages
and difficulties experienced by these survivors while working.
In line with this, Duijts et al. (2013) summarized in a system-
atic review physical and psychosocial functioning of occupa-
tionally active cancer survivors and found, among others,
that cognitive limitations, fatigue, depression, but also lim-
ited physical abilities, influenced sustained employability of
survivors, beyond their RTW [14].

The multifactorial concept ‘sustainable employability’ has
been defined as ’employees having the opportunity to per-
form work with preservation of health and wellbeing during
their working life’, and can be assessed with several outcome
measures, such as work ability, work functioning, productiv-
ity, and absenteeism [15]. While interventions to sustain
employability in cancer survivors are still lacking, ample
information on how to retain employees with other chronic
diseases in work is already available. Successful interventions
on how to retain these employees in work may be transfer-
able to the cancer field. Moreover, insight in intervention
characteristics and applied generic strategies may support
(occupational) health care professionals in developing and

applying such interventions, so cancer survivors may benefit
from them.

Hence, to learn how occupationally active cancer survivors
may be optimally supported to retain work, a systematic
review has been conducted on interventions to sustain RTW
and employability in working employees with other
chronic diseases.

Material and methods

Search strategy

A systematic search has been performed May 2018 in the
electronic databases PubMed (MEDLINE), EMBASE (Ovid) and
PsycINFO (Ovid), without any language or year of publication
restrictions. Studies were identified using a search syntax
based on the PubMed strategy, which uses a combination of
MeSH terms and free text terms, and included synonyms of
terms related to randomized controlled trial (RCT), chronic
disease (e.g., musculoskeletal, mental, cardiovascular, cancer)
(>3 months complaints), (occupational) rehabilitation, and
sustainable employability. Where necessary, the syntax was
adapted for use in the other databases. The PubMed search
syntax can be found in Table 1.

Study selection

The initial search captured 560 abstracts, of which 24 were
duplicates and thus removed. To assess if the resulting 536
abstracts met the selection criteria, they were independently
screened on title and abstract by two authors (SFAD, KMK).
Full-text articles were retrieved, when there was not suffi-
cient information to establish appropriateness for inclusion.
A manual search of reference lists of selected articles has
been performed to identify further relevant studies. Studies
were excluded for the following reasons: (1) no RCT; (2) no
chronic disease; (3) �50% of the participants on sick leave at
baseline; (4) outcome measures related to RTW instead of

Table 1. PubMed search syntax.

Search

(patients [Title/Abstract] OR chronic disease [Title/Abstract] OR disabled persons [Title/Abstract] OR occupational diseases [Title/Abstract] OR occupational injuries
[Title/Abstract] OR ((“accidents” [MeSH Terms] OR “accidents” [All Fields]) AND occupational [Title/Abstract]) OR musculoskeletal diseases [Title/Abstract] OR
cardiovascular diseases [Title/Abstract] OR mental disorders [Title/Abstract] OR neoplasm [Title/Abstract] OR cancer survivors [Title/Abstract] OR worker [Title/
Abstract] OR employee [Title/Abstract] OR “self-employed” [Title/Abstract] OR selfemployed [Title/Abstract] OR “benefit recipients” [Title/Abstract] OR beneficia-
ries [Title/Abstract]) AND ((rehabilitation, [All Fields] AND vocational [Title/Abstract]) OR occupational health [Title/Abstract] OR occupational medicine [Title/
Abstract] OR occupational health services [Title/Abstract] OR “vocational rehabilitation” [Title/Abstract] OR “occupational rehabilitation” [Title/Abstract] OR
“work rehabilitation” [Title/Abstract] OR health promotion [Title/Abstract] OR ergonomics [Title/Abstract] OR “workplace intervention” [Title/Abstract] OR “work
disability prevention” [Title/Abstract] OR “work disability management” [Title/Abstract] OR (“graded activity” [Title/Abstract] OR “graded work” [Title/Abstract]
OR “light duties” [Title/Abstract] OR “light duty” [Title/Abstract] OR “light work” [Title/Abstract] OR “modified duties” [Title/Abstract] OR “modified duty” [Title/
Abstract] OR “modified work” [Title/Abstract] OR “Return to work policy” [Title/Abstract] OR “Organisational policy” [Title/Abstract] OR “Personnel man-
agement” [Title/Abstract] OR “absence management” [Title/Abstract] OR “attendance management” [Title/Abstract] OR “disability management” [Title/Abstract]
OR “disability prevention” [Title/Abstract] OR “disclosure management” [Title/Abstract] OR “employee assistance” [Title/Abstract] OR “employer accom-
modation” [Title/Abstract] OR “supportive colleagues” [Title/Abstract] OR “supportive manager” [Title/Abstract] OR “supportive supervisor” [Title/Abstract] OR
“employment support” [Title/Abstract])) AND (sick leave [Title/Abstract] OR absenteeism [Title/Abstract] OR presenteeism [Title/Abstract] OR employment
[Title/Abstract] OR return to work [Title/Abstract] OR work capacity evaluation [Title/Abstract] OR employee performance appraisal [Title/Abstract] OR
“Sustainable employment” [Title/Abstract] OR “Sustainable return to work” [Title/Abstract] OR “Employability” [Title/Abstract] OR “Work participation” [Title/
Abstract] OR “Work functioning” [Title/Abstract] OR “Work productivity” [Title/Abstract] OR “Work capacity” [Title/Abstract] OR “Work ability” [Title/Abstract]
OR Workability [Title/Abstract] OR “Work disability” [Title/Abstract] OR “returning to work” [Title/Abstract] OR “back to work” [Title/Abstract] OR “Partial sick
leave” [Title/Abstract] OR “Part-time work” [Title/Abstract] OR “sickness absence” [Title/Abstract] OR “functional capacity assessment” [Title/Abstract] OR
“functional capacity evaluation” [Title/Abstract] OR (sicklist [Title/Abstract] OR sicklisted [Title/Abstract] OR sicklisting [Title/Abstract] OR sicklistings [Title/
Abstract]) OR (sick list [Title/Abstract] OR sick listed [Title/Abstract] OR sick listing [Title/Abstract] OR sick listings [Title/Abstract] OR sick lists [Title/Abstract])).

Filters: Randomized Controlled Trial; Adult: 19þ years; Adult: 19–44 years; Middle Aged: 45–64 years.
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staying or retaining work after RTW; and/or (5) other (e.g.,
full text not available) (Figure 1). In case of disagreement
during the selection process, a third author (UB) decided
upon the eligibility of a study.

Data extraction and synthesis

A data extraction form was developed to record relevant
study details. Data were extracted by one author (SFAD) and
checked by a second author (RSR), and included: (1) general
study characteristics (e.g., author, year of publication, coun-
try), (2) participant characteristics (e.g., age, gender, number,
type of chronic disease, percentage working at baseline), (3)
intervention characteristics (e.g., aim, type, content, provider),
(4) outcome measure(s) (e.g., sick leave, work functioning,
work retention), and (5) main findings of the study. If avail-
able and presented in the article, only data of participants
that were actually occupationally active were extracted. Data
from the included German article [16] were extracted by a
third, German speaking, author (UB). Finally, all data were
synthesized by qualitatively describing the interventions and
their effectiveness.

Quality assessment

The risk of bias within studies was scored independently by
two authors (SFAD, CMS), according to the procedures
described in the Cochrane Handbook for Systematic Reviews
of Interventions [17]. The risk of bias within the German study
was scored solely by UB. Seven domains of risk of bias were
assessed: adequacy of sequence generation, allocation con-
cealment, blinding of participants and personnel, blinding of
the outcome assessment, how incomplete outcome data
(drop-outs) were addressed, evidence of selective outcome
reporting, and other biases. Results were summarized in two
‘risk of bias’ graphs, i.e., an overview of the authors’ judg-
ments about each risk of bias item presented as percentages
across all included studies, and a summary of all items.
Studies were considered to have a high risk of bias when the
items for ‘random sequence generation’, ‘allocation conceal-
ment’ and ‘incomplete outcome data for our primary out-
come measure’ all scored a rating of high risk of bias. In case
of disagreement, the criteria were discussed until consensus
was reached, or if necessary, a third author (UB)
was consulted.

The Preferred Reporting Items for Systematic Reviews
(PRISMA statement) was used as a formal guideline for sys-
tematic reviews [18].

Records iden�fied through 
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other sources (n =  0) 

Records a�er duplicates were removed 
(n = 536 ) 

Records screened 
(n = 536) 

Records excluded 
(n = 518)  

• No RCT (e.g., design 
paper, cost-
effec�veness study, 
process evalua�on 
related to RCT)             
(n = 168) 

• Par�cipants on sick 
leave (n = 128) 

• No chronic disease      
(n = 78) 

• Outcome measure not 
related to sustainable 
employability (n = 136) 

• Other (e.g., full paper 
not available) (n = 8)  

Full-text ar�cles assessed 
for eligibility (n = 18) 

Full-text ar�cles excluded, 
with reasons (n = 0)  

Studies included in 
qualita�ve synthesis 

(n = 18) 

Figure 1. Flow diagram.
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Results

Search results of characteristics of included studies

A total of 536 unique records were initially found and
screened on title and abstract (113 from PubMed, 322 from
EMBASE, and 101 from PsycINFO), after which 18 records
remained for full-text screening, which all met the inclusion
criteria. Checking the references of the 18 articles yielded no
additional records. The results of the literature search and
study selection are presented in Figure 1.

All 18 studies (publication year range 2003–2017) were
performed in Western, high-income countries, i.e., US (N¼ 5)
[19–23], Scandinavia (N¼ 5) [24–28], the Netherlands (N¼ 4)
[29–32], UK (N¼ 2) [33,34], Germany (N¼ 1) [16] and Canada
(N¼ 1) [35], and included a total of 3546 participants. The
chronic diseases of the occupationally active participants
were, among others, rheumatic diseases, mental disorders
and musculoskeletal pain. In 14 studies, 100% of the partici-
pants were working at baseline; in four studies, at least 50%
of the participants were working at baseline [20,25,26,30]. An
overview of the main characteristics of all included studies
can be found in Table 2.

Quality assessment

The overall results of the quality assessment are summarized
in the ‘risk of bias’ graph (Figure 2). Further, the ‘risk of bias’
summary of each ‘risk of bias’ item for every included study
is presented in Figure 3. The domain with the highest risk of
bias in our review was ‘performance bias’, i.e., blinding
of participants and personnel. This was expected, as blinding
of the type of interventions in the included studies, e.g.,
vocational counseling or exercise, is hardly possible. Since
none of the included studies scored ‘high risk of bias’ on
both ‘random sequence generation’, ‘allocation concealment’
and ‘incomplete outcome data for our primary outcome
measure’, we rated all included studies in our review as hav-
ing an overall low risk of bias.

Content and effectiveness of the interventions

The included studies concerned two (psycho-)educational
[16,19], three physical [20,24,35], five vocational/work-related
[21,23,28,29,34], and eight multidisciplinary interventions
[22,25–27,30–33] for chronically ill employees to retain work.
Detailed information about the content and effectiveness of
all interventions can be found in Table 3. Except for three
studies [24,27,31], all had work measures as their primary
outcome, such as the prevention of job loss, sickness
absence and/or work disability, or the improvement of work
ability, work performance, productivity and/or super-
visor support.

(Psycho-)educational interventions

Langbrandtner et al. [16] and McGonagle et al. [19] reported
on (psycho-)educational interventions to enhance work-
related outcomes in participants with inflammatory bowel

disease (IBD) and in participants with different types of
chronic illnesses (such as diabetes or neuropathy), respect-
ively. Langbrandtner’s self-management program was pro-
vided by a health insurance company, whereas McGonagle’s
coaching intervention was guided by a certified coach. While
the self-management program for employees with IBD, con-
sisting of an individualized problem profile with recommen-
dations regarding treatment and guidance, showed no
positive effects on work-related outcomes [16], the tailored
12-week phone-based coaching (six one-hour sessions) for
employees with chronic illnesses showed significantly
improved work ability perceptions (p< .019) and work resili-
ence (p< .01), compared to the control group [19].

Physical interventions

The physical interventions, evaluated by Chopp-Hurley et al.
[35], Hoge et al. [20] and Sundstrup et al. [24], for the partici-
pants with hip and/or knee osteoarthritis, anxiety disorder,
and pain and disability in shoulder, arm and hand, respect-
ively, consisted predominantly of yoga-related exercises
[20,35] and resistance training [24]. The interventions in all
three studies were provided by skilled training instructors.
Significant improvements in work ability were present within
Chopp-Hurley’s exercise group (three to four classes per
week for 12 weeks, within the workplace, early in the morn-
ing) (p¼ .049) [35]. No between-group differences were
found though. The participants in Hoge’s intervention group
(eight weekly group classes, consisting of breath-awareness,
body scan and Hatha yoga, and home practice assignments)
reported a significantly greater decrease in partial work days
missed, compared to the control group [20]. Further, work
disability decreased more in Sundstrup’s supervised 10-week
(3� 10min per week) resistance training group compared to
usual care (p¼ .05) [24].

Vocational/work-related interventions

Vocational/work-related rehabilitation was the primary type
of support in five studies, focusing on participants with com-
mon mental disorders [29], autism [23], rheumatoid, psoriatic
or inflammatory arthritis [21,34], and musculoskeletal disor-
ders [28]. Job accommodation, vocational counseling and
guidance (two 1.5 h sessions) were offered to the participants
in Allaire’s intervention, and turned out to be protective
against job loss (OR 0.58; 95% CI 0.34–0.99) [21]. Arends
et al. (2014) evaluated the effect of a five-step problem-
solving process for difficulties experienced when back at
work, including consultations between the employee and the
supervisor, and two to five occupational physician consulta-
tions (30min duration each), all within the first three months
after returning to work after sick leave due to common men-
tal disorders. Both the incidence of (OR 0.40; 95% CI
0.20–0.81) and the time to (HR 0.53; 95% CI 0.33–0.86) recur-
rent sickness absence decreased compared to the usual care
control group [29]. The participants with autism in Gentry’s
intervention received training in the use of a Personal Digital
Assistant as a vocational aid upon starting a new job. This
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group required significantly less hours of job coaching sup-
port during the first 12 weeks on the job, compared to those
who had not received the intervention (p¼ .013) [23].
Further, 4.5 h of 1:1 vocational rehabilitation, consisting of an
assessment of a person’s job, roles and responsibilities in

relation to the health condition, disease severity and activity
limitations, and a detailed assessment of work barriers, was
offered to the participants with rheumatic diseases in
Hammond’s intervention group. This group showed signifi-
cant improvements regarding presenteeism, absenteeism,

Table 2. Characteristics of included studies.

General Participant characteristics

Author (ref) Year Country Age Gender N Chronic disease % working at baseline

Allaire et al. [21] 2003 USA Mean 49,
5 years (range
24–66)

81% female 242 (I ¼ 122; C
¼ 120)

Rheumatic diseases 100%

Arends et
al. [29]

2013 The
Netherlands

Mean 42,
3 years

59% female 158 (I ¼ 80; C ¼ 78) Common men-
tal disorders

100%

Bohman
et al. [22]

2011 USA Mean 47,0 years
(range 21–60)

77% female 1616 (I ¼ 904;
C ¼ 712)

Chronic mental, behav-
ioral and physical
health conditions

100%

Calner et al. [25] 2017 Sweden Mean 42, 9
years (SD
10, 7)

85% female 99 (I ¼ 55; C ¼ 44) Persistent musculoskel-
etal pain from the
back, neck, and
shoulders, and/ or a
generalized
pain condition

More than 50% in
both study groups
were working at
least 25 percent at
baseline, and
around 75 percent
of the participants
had an
employment.

Chopp-Hurley
et al. [35]

2017 Canada Mean 53,
9 years

79% female 24 (I ¼ 12; C ¼ 12) Hip and/or knee
osteoarthritis

100%

De Buck
et al. [30]

2005 The
Netherlands

Mean 43, 5
years
(range 21–58)

56% female 140 (I ¼ 74; C ¼ 66) Chronic rheum-
atic disease

In the intervention
group, 21 partici-
pants (28%) were
on complete sick
leave at baseline; in
the control group,
20 participants
(30%) were on com-
plete sick leave
at baseline.

Gentry et al. [23] 2015 USA Mean 24, 0
years
(range 18–60)

16% female 50 (I ¼ 26; C ¼ 24) Autism spec-
trum disorder

100%

Hammond
et al. [34]

2017 UK Mean 49, 0
years (SD 8.8)

76% female 55 (I ¼ 29; C ¼ 26) Rheumatoid, psoriatic
or inflamma-
tory arthritis

100% (no one had
extended sick leave
of> three months)

Hoge et al. [20] 2017 USA Mean 39,
0 years

56% female 57 (I ¼ 27; C ¼ 30) Generalized anx-
iety disorder

100% (in the control
group, one person
was unemployed)

Hubbard
et al. [33]

2013 UK Mean 55, 5
years (SD 5.5)

100% female 22 (I ¼ 8; C ¼ 14) Breast cancer 100%

Hutting
et al. [31]

2015 The
Netherlands

Mean 46,
3 years

75% female 118 (I ¼ 64; C ¼ 53) Non-specific com-
plaints of arm, neck
or shoulder

100%

Langbrandtner
et al. [16]

2016 Germany Mean 41,
2 years

50% female 337 (I¼ 164; C¼ 173) Inflammatory
Bowel Disease

Gainfully employed for
at least 50% of the
time (self-reported)

Linton et al. [26] 2005 Sweden Mean 48,
2 years

85% female 185 (I1¼ 47;
I2¼ 69; I3¼ 69)

Non-specific back or
neck pain.

100% (in the CBT
group, three
persons (4%)
were unemployed)

McGonagle et
al. [19]

2014 USA Mean 38,
7 years

86% female 59 (I ¼ 30; C ¼ 29) All types of chronic
illnesses (e.g., dia-
betes, multiple
sclerosis, neurpathy,
psychiatric illness)

100%

Sundstrup et
al. [24]

2014 Denmark Mean 45,
5 years

23% female 66 (I ¼ 33; C ¼ 33) Pain and disability of
the arm, shoulder,
and hand

100%

Suni et al. [27] 2006 Finland Mean 47,
3 years

100% men 106 (I ¼ 52; C ¼ 54) Low back pain 100%

van Vilsteren
et al. [32]

2017 The
Netherlands

Mean 49,
7 years

84% female 150 (I ¼ 75; C ¼ 75) Rheumatoid arthritis 100%

Viikari-Juntura et
al. [28]

2012 Finland Mean 44,
3 years

97% female 62 (I ¼ 31; C ¼ 31) Musculoskeletal
disorders

100%
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risk of job loss, productivity and confidence regarding man-
agement of the disease at work, compared to the control
group [34]. Finally, restriction of working time and workload
was successfully tested in Viikari-Juntura’s study. Total sick-
ness absence during the 12-months follow-up was about
20% lower in the intervention group than the control group
[28]. Important stakeholders, such as (specifically trained)
rehabilitation counselors, occupational physicians, job
coaches, occupational therapists and employers provided
and/or were otherwise involved in the abovementioned
interventions.

Multidisciplinary interventions

The eight multidisciplinary interventions all consisted of (psy-
cho-)educational components, combined with either voca-
tional/work-related counseling [22,32] or with physical
exercises [25–27,31], or both [30,33].

In Bohman’s study in employees with chronic mental,
behavioral and physical conditions, no significant differences
were reported between the group who received (psycho-
)educational and vocational/work-related support from a
case manager and the control group, regarding total hours
worked and periods of unemployment. However, a small, but
statistically significant, difference was found in receiving dis-
ability pension (6% intervention, 8% control; p¼ .02) [22]. A
12-weeks integrated care and a participatory workplace inter-
vention for employees with rheumatoid arthritis was eval-
uated by van Vilsteren et al. (2016), and showed a significant
effect of the intervention program on supervisor support (B
0.19; 95% CI 0.01–0.38), but no effects on work instability or
work productivity [32].

Four studies combined (psycho-)educational components
with physical exercises, all aimed at employees with muscu-
loskeletal complaints, such as nonspecific shoulder or back
pain. While Calner et al. [25] did not find any effects of the
web behavioral change program on top of the regular multi-
modal rehabilitation treatment regarding work-related out-
comes, the effects of the self-management intervention (six
weekly group sessions of 2.5 h each and an eHealth module)
of Hutting et al. [31] were only minor. Linton et al. [26]
reported on a three-armed RCT, comparing a six-session cog-
nitive behavioral therapy (CBT) program (group of 6–10

people; once a week for 2 h), the CBT program combined
with a preventive physical therapy (PT) program, and a con-
trol group. Both the CBT and the CBTþ PT groups had fewer
days on sick leave during follow-up than the control group.
In addition, the risk for developing long-term disability leave
was more than five-fold higher in the control group than in
the other two groups (OR 5.33; 95% CI 1.53–17.98) [26].
Further, the 12-months neuromuscular training and counsel-
ing intervention (twice a week, once guided, once independ-
ently) of Suni et al. [27] resulted in a statistically significant
greater decrease in negative expectations about future work
ability in the training group, compared to the control group
(OR 0.31; 95% CI 0.11–0.88).

Finally, two studies included more than two components
in their interventions. The vocational rehabilitation program
(4–12 weeks) of De Buck et al. [30] was tailored to the indi-
vidual rheumatic patient and consisted of education, coun-
seling, guidance and treatment (such as physical exercises).
No differences between the two groups regarding work-
related outcomes were found [30]. Hubbard et al. [33] was
the only study aimed at working cancer patients, but showed
no statistically significant effects of their intervention as well.

Almost all multidisciplinary interventions involved a range
of health care professionals, such as occupational and phys-
ical therapists, social workers, counselors, nurses, and medical
specialists.

Discussion

Main findings

Numerous interventions for chronically ill employees, other
than cancer survivors, have been developed with the aim to
sustain their employability, e.g., through the prevention of
job loss or the improvement of work ability. Next to a rela-
tively small number of interventions with merely (psycho-
)educational or physical components, most of the identified
interventions completely focused on vocational/work-related
components, or were multidisciplinary by nature. The major-
ity of interventions involved trained, professional stakehold-
ers, such as occupational therapists. Small sample sizes in
the included studies may have caused imprecise effect esti-
mates though. Overall, both the vocational rehabilitation
interventions and the multidisciplinary interventions showed

Figure 2. ‘Risk of bias’ graph.
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the most promising effects in retaining chronically-ill employ-
ees. We believe that generic strategies and elements of these
interventions can be transferred to occupationally active can-
cer survivors.

Interpretation of the findings

Occupational health and rehabilitation towards RTW are
widely understood as a complex field, in which the disabled
worker and his/her personal characteristics interact with the
workplace, the healthcare and the social security system, as
well as economic and legislative conditions [36]. We set out
to explore whether effective interventions to sustain

employability in working employees with chronic diseases,
other than cancer, could be transferred to working cancer
survivors. A one-to-one knowledge transfer should be
avoided though, as cancer survivors have lower work ability
compared to their colleagues without a history of cancer,
and also compared to those with other chronic conditions
[37]. Furthermore, workplace adjustments for a person suffer-
ing from chronic low back pain evidently differs from sup-
porting a person who has returned to work, after having
endured long-term treatment for a life-threatening disease.
Nonetheless, in general, the successful enhancement of work
participation includes identification of rehabilitation needs,
goal setting and taking action accordingly, thus restore the
balance between personal resources and job demands [38].

In the present systematic review, only one study focused
on cancer survivors’ occupational rehabilitation needs at
work, beyond the initial RTW [33]. Some women in this study
experienced more occupational needs than others and there-
fore received more extensive support from the case manager
consisting of telephone conversations, face-to-face meetings
and referral to social security opportunities [33]. As such, a
one-size-fit-all approach should be avoided in interventions
aiming at sustainable employability, because the needs vary
considerably. That is, patients may experience difficulties
with adhering to multicomponent intervention, while health
care professionals might encounter problems with the organ-
ization of such multidisciplinary programs. This may be why
results from our systematic review did not show any effects
of multidisciplinary interventions, encompassing more than
two components [30,33].

This is further substantiated in a study that identified three
work functioning trajectories in cancer survivors during the
first year post RTW [13]. Persistent low work functioning was
found for 32% of the study population and was associated
with cognitive problems at RTW, whereas for the 16% with
persistently high work functioning (and the remainder 52% as
well), the time to RTW from diagnosis was shorter and their
meaning of work changed less frequently [13]. Thus, sustained
work participation in some cancer patients may call for multi-
disciplinary interventions due to complex needs and require
the involvement of different stakeholders. A case manager
with cancer insight and the authority to refer to relevant
occupational rehabilitation stakeholders may be pivotal in the
decision making of who is in need of which type of
intervention.

In a recent Cochrane review, de Boer et al. [7] showed
that multidisciplinary interventions, involving physical, psy-
cho-educational and vocational components led to more
cancer patients returning to work compared to care as usual.
However, they reported that there were no studies included,
merely focusing on vocational interventions [7]. We identified
a number of effective vocational/work-related interventions
for chronically ill employees on continuation of work
[21,23,28,29,34]. Presumably, the majority of occupationally
active employees with a chronic disease should not be over-
burdened with too extensive multi-component interventions,
and support should be aimed at the barriers and demands
they are actually facing while working.

Figure 3. Risk of bias summary.
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at
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re
ce
iv
ed

th
e

as
se
ss
m
en
t
in
st
ru
m
en
t
ag
ai
n.

H
ea
lth

in
su
ra
nc
e
co
m
pa
ny
.
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at
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re
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is
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al
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at
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ed

co
gn

iti
ve

be
ha
v-

io
ra
lt
he
ra
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w
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ra
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ra
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re
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s.

Tr
ai
ni
ng

in
te
ns
ity

w
as

pr
og

re
s-

si
ve
ly
in
cr
ea
se
d.

Al
lt
ra
in
in
g
se
s-

si
on

s
w
er
e
su
pe
rv
is
ed
.A

t
th
e

fir
st

tr
ai
ni
ng

se
ss
io
n
ea
ch

pa
rt
ic
i-

pa
nt

re
ce
iv
ed

ex
er
ci
se

eq
ui
p-

m
en
t
fo
r
ho

m
e
tr
ai
ni
ng

.T
he

pa
rt
ic
ip
an
ts

in
th
e
er
go

no
m
ic

gr
ou

p
re
ce
iv
ed

er
go

no
m
ic
tr
ai
n-

in
g
an
d
ed
uc
at
io
n
ba
se
d
on

th
e

pr
ac
tic
al

ou
tc
om

es
of

a
w
or
ks
ite

an
al
ys
is
an
d
ha
za
rd

pr
ev
en
-

tio
n
sy
st
em

.

A
sk
ill
ed

tr
ai
ni
ng

in
st
ru
ct
or
.

Pr
im
ar
y
ou

tc
om

e:
Pa
in

in
te
ns
ity

(a
ve
ra
ge

of
sh
ou

ld
er
,a
rm

,a
nd

ha
nd

,s
ca
le

0
–
10
;D

AS
H
).

Se
co
nd

ar
y
ou

tc
om

es
:W

or
k
di
sa
bi
l-

ity
,a
nd

is
om

et
ric

sh
ou

ld
er

an
d

w
ris
t
m
us
cl
e
st
re
ng

th
(1
0
w
ee
ks

af
te
r
ra
nd

om
iz
at
io
n)
.

Pa
in

in
te
ns
ity
,w

or
k
di
sa
bi
lit
y,
an
d

m
us
cl
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Implications for practice and research

Based on the findings of this systematic review, and to
answer the question if identified interventions could be
transferred to cancer survivors, we propose seven generic
elements to take into account when supporting occupation-
ally active cancer survivors to retain work. These elements
were extracted from effective interventions, assessed in
this review, and should merely be considered as
recommendations:

1. Aim to prevent job loss, (recurrent) sickness absence
and/or work disability, or to improve work ability, work
functioning, productivity and/or supervisor support;

2. Involve important stakeholders, such as employers,
occupational and physical therapists, social workers,
counselors, nurses, and medical specialists;

3. One-size-does-not-fit-all: assess the occupationally
active cancer survivor’s job, roles and responsibilities, in
relation to the severity of diagnosis and/or treatment
and in relation to (work) activity limitations, and assess
perceived work barriers;

4. Focus on vocational/work-related components in the
intervention (potentially as part of a multidisciplinary
intervention with (psycho-)educational or exercise com-
ponents; avoid overburdening the working can-
cer survivor);

5. Monitor the occupationally active cancer survivor dur-
ing several months, immediately after returning
to work;

6. Make the workplace part of the intervention (e.g., con-
sultations with the supervisor or occupational phys-
ician/occupational health services);

7. Engage skilled and experienced trainers to guide the
intervention.

Clearly, rigorous research is needed to evaluate the
effectiveness of newly developed interventions for occupa-
tionally active cancer survivors on their sustained employ-
ability. Preferably, studies need to adopt a RCT design, and
risk of bias should be kept to a minimum by applying, e.g.,
adequate allocation procedures, sufficient sample sizes and
blinding, if possible.

Strengths and limitations

A strength of this systematic review is that we applied a sys-
tematic search process, with no restriction on language and
publication year, providing to the best of our knowledge a
complete overview of interventions aiming at sustained
RTW and employability among chronically-ill. Further, a
transparent selection procedure, as well as data extraction
and risk of bias assessments were carried out by at least
two independent researchers.

However, since we focused our review on a relatively
new research area, only a limited body of evidence regard-
ing effective interventions for working chronically-ill employ-
ees was found. We cannot rule out that the search syntaxTa
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missed relevant interventions due to the way chronic disease
was specified and the use of the RCT filter. Regarding
whether relevant studies were missed, the different types of
interventions were conducted in individuals with multiple
types of diagnoses, which in our opinion reflected a search
that managed to identify more than mental and musculo-
skeletal disorders. Regarding the RCT filter, RCT studies have
been shown to be identified with high precision using the
RCT filter option in PubMed [39]. Moreover, the included
studies used a variety of intervention elements, which made
effectiveness inferences impossible. Instead, the described
elements for working cancer survivors should be viewed as
propositions that call for rigorous tests in future RCTs.

Conclusion

In this systematic review, we propose a set of elements,
extracted from interventions to support chronically ill
employees to retain work, and support their transferability to
working cancer survivors. These survivors should be offered
tailored interventions, by skilled trainers, to sustain their
employability. Also, shared goal setting, with relevant stake-
holders, and vocational components should be included,
potentially as part of a multidisciplinary intervention. As the
number of working cancer survivors will grow rapidly in the
near future, (occupational) health care professionals should
make an effort to support their work functioning, and here-
with their quality of life. Doing so will impact individual sur-
vivors and the society at large.
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