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ABSTRACT
Introduction: Resuming work during or after cancer treatment has become an important target in
cancer rehabilitation.
Purpose: The aim was in a controlled trial to study the return to work (RTW) effect of an early, indi-
vidually tailored vocational rehabilitation intervention targeted to improve readiness for RTW in can-
cer survivors.
Material and methods: Participants diagnosed with breast, cervix, ovary, testicular, colon-rectal, and
head-and-neck cancers as well as being employed were allocated to a vocational rehabilitation inter-
vention provided by municipal social workers (n¼ 83) or to usual municipal RTW management
(n¼ 264). The intervention contained three elements: motivational communication inspired by
Acceptance and Commitment Therapy by which RTW barriers were addressed, municipal cancer
rehabilitation and finally employer and workplace contact.
RTW effect was assessed as relative cumulative incidence proportions (RCIP) in the control and inter-
vention group within 52 weeks of follow-up, estimated from the week where treatment ended at the
hospital. RCIP was interpreted and reported as relative risk (RR) with 95% confidence intervals (CI)
adjusted for gender, age cancer diagnosis, education, comorbidity, and sick leave weeks.
Results: Across cancer diagnoses 69 (83.1%) and 215 (81.4%) returned to work in the intervention and
control group, respectively. No statistical effect was seen (RR 1.08 (95% CI 0.98–1.19)). Repeating the
analyses solely for participants with breast cancer (n¼ 290) showed a significant effect of the interven-
tion (RR 1.12 (95% CI 1.01–1.23)).
Conclusion: More than 80% returned to work in both groups. However, no statistical difference in RTW
effect was seen across cancer diagnoses within one year from being exposed to an early, individually
tailored vocational rehabilitation intervention compared with usual municipal RTW management.
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Introduction

Cancer survival is increasing worldwide. Approximately 40%
of patients diagnosed with cancers are of working age [1],
for breast cancer alone the incidence is approximately 50%
[2]. Therefore, resuming work during or after cancer treat-
ment has become an important target in cancer rehabilita-
tion. Cancer survivors are highly motivated to resume work,
as work constitute normal life, can increase quality of life
and economic independence [3,4]. However, the cancer dis-
ease itself, treatment and late effects increase the risk of
early withdrawal from the labor market [5,6]. Job loss is
experienced by up to 53% of cancer survivors [7], and
unemployment reportedly 1.4 times more likely in cancer
survivors than among people without cancer [8]. Several
return to work (RTW) interventions have been studied in the
pursuit of how cancer survivors are best supported in their

RTW attempts [8,9]. The most recent Cochrane review [8]
concluded, that multidisciplinary interventions where phys-
ical, mental and vocational aspects of survivorship were tar-
geted simultaneous, produced superior though modest
effects on RTW compared with usual care and one-dimen-
sional interventions. A recent cluster-randomized multicenter
trial found no RTW effect after an inpatient vocational inter-
vention [10].

The Cancer and Work model [11] was used as framework
in the development of the present RTW intervention [12].
Cancer survivors’ perceived lack of support at workplace
level; i.e., poor communication, non-adjustable work environ-
ment requested due to reduced work ability, and discrimin-
ation, have been shown to hinder RTW [13]. Thus, employer
support in vocational rehabilitation may help cancer survi-
vors to overcome the imbalance between work ability and
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work demands. Therefore, the involvement of the cancer sur-
vivors’ employer was a focal point in the present interven-
tion. A previous pilot study involved the employer but it was
inconclusive whether this element improved RTW [14].
Recent study protocols describing RTW interventions in mul-
tiple cancer types; two did not include employers in the
intervention [15,16] and one did [17].

Additionally, vocational rehabilitation efforts are com-
monly initiated after cancer treatment; in the meantime
cancer survivors are often left on their own to deal with
work-related issues [18,19]. This may constitute a challenge
with regard to social security legislation; e.g., in Denmark it
leaves limited time for the RTW preparation, employer
involvement and work place adjustments, as the sick leave
benefit period ends or is to be renegotiated with possible
extension after 22weeks of sick leave [20]. Therefore, the
timing of a RTW intervention may be another cru-
cial element.

The objective was in a controlled trial to study the return
to work (RTW) effect of an early, individually tailored voca-
tional rehabilitation intervention targeted to improve readi-
ness for RTW in cancer survivors.

Material and methods

The methods of the present trial have been thoroughly
described in a study protocol [12].

Design

The study design was a controlled trial conducted at the
Department of Oncology at Aarhus University Hospital,
Denmark with a 12months follow-up.

Study population

The source population was residents in Central Denmark
Region, treated for their breast, colon-rectal, head and neck,
thyroid gland, testicular, ovarian or cervix cancer, at
Department of Oncology, Aarhus University Hospital.

Participants eligible for the intervention were patients
referred to curative intended radiotherapy and/or chemo-
therapy, resided in the municipalities of Silkeborg or Randers
(two of 19 municipalities in the region), between 18 and
60 years of age, and at inclusion permanently or temporary
employed (with at least 6months left on their contract).
Participants were excluded, if the treating physician consid-
ered participation unethical, or if the participant could not
read or speak Danish.

The control group had identical inclusion and exclusion
criteria except for the municipality of residence. The control
group was identified via electronic patient records at Aarhus
University Hospital. To ensure comparable inclusion dates in
the intervention and control groups, inclusion was defined
as the date of first treatment with either chemo- or
radiotherapy.

Recruitment process

Recruitment of the intervention group took place at either
the oncological department or the municipal department for
social services (in the following referred to as a job center
(JC)), responsible for the RTW intervention.

Health care staff assigned to the trial identified eligible
participants and notified the treating oncologist, who briefly
informed the patient about the project, handed out written
information along with a consent formula allowing a social
worker (SW) contacting the patient for further information
and final consent for participation. The two municipal SWs
responsible for delivering the intervention were also able to
identify eligible sick-listed participants who were entitled to
receive sickness benefit.

According to the Danish Sickness Benefit Act [20] entitle-
ment to sickness benefit require employment (self-, full- or
part-time) in at least 74 h within an eight week period.
Employers are responsible for paying wage during the first
four weeks of a sick leave spell. If spells exceed four weeks,
employers are reimbursed by the state equivalent to the
amount of sickness benefit. By law sick leave spells exceed-
ing eight weeks require the beneficiary to participate in fol-
low-up meetings at the municipal JC, where a RTW plan is
initiated. Sickness benefit is allowed for a maximum period
of 22weeks, by then the JC decides whether justified reasons
for prolongation exist, the beneficiary is entitled to other
social benefits, or RTW is possible. Thus, eligible study partici-
pants were invited to participate at obligatory follow-up
meetings at the JC. Finally, if participation was agreed upon,
i.e., to also involve next of kin, employer and colleagues in
the RTW intervention, a first meeting with the SW was
planned at which the written consent formula was signed.

Inclusion took place from December 2013 to April 2017,
where the ad priori sample size of 90 breast cancer patients
in the intervention group was reached [12].

Intervention

Control group

The participants were assumed to receive the usual munici-
pal sickness benefit management including obligatory fol-
low-up meetings and initiation of a RTW plan. However,
cancer patients are often exempt from attending these meet-
ings justified by the severity of the disease.

Intervention group

Before inclusion started the SWs attended a four-day course
in the use of elements from Acceptance and Commitment
Therapy (ACT) [21,22] led by an experienced psychologist.
The acquired communication skills enabled the SWs to con-
front and help the participants to clarify their personal values
and immediate needs, and through psychological fusion
enhance their commitment to and change of behavior
toward RTW [12]. To comply with the intervention protocol;
the SWs received supervision once every month by the
aforementioned psychologist throughout the study period.
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At the first meeting with the SW a questionnaire on readi-
ness for RTW was answered. A supplementary need assess-
ment was carried out, including questions about the current
health status related to the cancer diagnosis, type of employ-
ment and job tasks, relationship with employer and col-
leagues, and to what extent disclosure of cancer diagnosis
had taken place at the workplace. Finally, whether agree-
ments with the employer were made about sick leave dur-
ation, reduced work hours and/or modified job tasks. The
individual need assessment outlined promoting and inhibit-
ing RTW elements, thereby informed the SW and cancer sur-
vivor about intervention targets, and an initial RTW plan was
tailored with the participant.

The participants were not exempted from the obligatory
follow-up meetings, but number and frequency of meetings
were individualized according to the need assessment.

To coordinate the RTW plan with the participant’s
employer already from the onset of the intervention, the
Individual Placement and Support (IPS) served as inspiration
for the RTW goal setting with the employer [12,23,24]. The
SWs encouraged place-and-train activities at the workplace
to address barriers and find solutions that balanced both the
employer’s and employee’s needs. The SWs also provided
information to the employer about reimbursement schemes
that allowed hiring temporary workers whilst sick-listed
employee recovered.

Finally, the participants’ rehabilitation needs other than
vocational were assessed by the ACT-inspired communication
and questionnaire-based answers. These needs could be met
by provision of other intervention elements, e.g., municipal
cancer rehabilitation, general practitioner consultations, and
attendance in activities within the Danish Cancer Society.

Follow-up questionnaires were repeated for the readiness
for RTW after 3 and 12 months.

The intervention was continued until the participants
returned to work or for 1 year.

Outcomes

We expected the intervention to improve readiness for RTW
[12]. Readiness for RTW was evaluated by the Danish version
of the readiness for RTW (RRTW-DK) [25]. RRTW-DK is a 22-
item questionnaire with four underlying stages for persons
not working, and two stages for persons currently working.
Items are scored on a five-point ordinal scale (1¼ strongly
disagree, 5¼ strongly agree), mean scores are calculated for
each stage.

In the analysis the participants were allocated to the stage
with the highest mean score [26]. Changes in readiness
between 3 and 12 months’ follow-up were categorized: no
changes, declined, or increased. As few (n¼ 4) declined; this
category was collapsed with those who did not change

Primary outcome

RTW within 1 year was defined as four consecutive weeks of
absence of social benefits, except part-time sickness benefit
or benefit related to modified jobs. RTW was identified in

the Danish Register for EvAluation of Marginalization
(DREAM), which contains weekly information on all tax-
financed social benefits payed to Danish residents from
1991. DREAM provides valid data on various labor market
outcomes [27,28].

Number of weeks were counted from the week where
treatment ended at the hospital until RTW, competing risks
(age-related pension, disability pension or death), censoring
(emigration) or end of the 1-year follow-up period, whatever
occurred first.

Secondary outcomes whether the effect was modified
by comorbidity and education

Comorbidity was based on Charlson’s Comorbidity Index
(CCI) [29]. Data on diagnoses 5 years prior to the date of the
cancer diagnosis were used to generate CCI [30]. Nineteen
predefined somatic comorbidities were identified in the
National Patient Registry in Denmark [31] and scored on a 3-
point severity scale and summarized. CCI was dichotomized:
zero or one or more comorbidities.

Highest educational attainment in the year of inclusion
was identified in Statistics Denmark [32]. Educational attain-
ment was categorized as: low (primary education; lower sec-
ondary education; vocational training), medium (upper
secondary education; short-cycle higher education) or high
(medium- and long-cycle higher education; research train-
ing). In the analyses medium and high were collapsed into
one category.

Baseline characteristics

Treatment encompassed: breast (operationþ chemo/radi-
ation/endocrine therapy), cervix (radiationþ operation/
chemo), ovary (operationþ chemo), testicular (operationþ
chemo), colon-rectal (operationþ chemo), and head- and-
neck (radiationþ operation). Treatment types were collapsed
into two categories: two-four incl. chemo or one-three excl.
chemo treatment modalities.

Disposable income the year prior to the year of inclusion
was identified in Statistics Denmark, defined as the personal
income after tax plus interests from rental value of own
home. The variable was converted from Danish kroner to US
Dollars based on a mean exchange rate from 2014 to
2017 [33].

The participants’ occupation the year prior to inclusion
was identified in Statistics Denmark and categorized: (1)
Administration, teaching or healthcare, (2) Culture entertain-
ment or service, (3) Vocational service, Trading and transport,
(4) Mining and quarrying and (5) Other (Finance and insur-
ance, Information and communication, Work and supply ser-
vice, Real estate and rental, Agriculture, forestry and fishing).

Total number of sick leave weeks in the second year prior
to inclusion date, where identified in DREAM.

Work status at the inclusion date was identified in DREAM
and was dichotomized: working/receiving no social security
benefits, or receiving any kind of social security benefit indi-
cative of work disability.
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Potential confounders

Age was defined at the time of inclusion. Age and gender
were derived from the unique 10-digit personal identification
number assigned to every Danish resident.

Cancer diagnosis was retrieved from the hospital registry
and categorized: breast-, cervix-, ovary-, testicular-, colon-rec-
tal-, and head-neck cancer. In analyses the variable was
dichotomized in breast and other cancers.

The total number of sick leave weeks the first year prior
to the inclusion date, were identified in DREAM and was
treated as a continues variable in the analyses.

Statistics

The unique 10-digit personal identification number enabled
data linkage on an individual level between the hospital
records, the municipal records, the questionnaire-based data,
and the registry data.

Baseline characteristics were stratified on non-participants
(eligible patients but not informed about the project or
declined participation), intervention, and control group.
Differences in characteristics between the control and inter-
vention groups were tested by chi2, Fisher’s exact test or
Wilcoxon rank sum test.

The number of meetings with the SW was summarized.
This number was illustrated in relation to changes in readi-
ness for RTW combined with which types of intervention

elements the participants had received: elements from both
cancer- and vocational rehabilitation plus ACT, one of two
elements or none.

Effect was assessed as relative differences between
cumulative incidence proportions (CIP) of RTW in the con-
trol and intervention group. We expected to be able to
retrieve the exact dates of treatment end. However, the
European Data Protection Regulations changed during the
study period and prohibited us from getting access to
these individual dates. Instead average treatment dura-
tions, based on standard treatment courses, for each
included diagnosis were added to the inclusion date to
define entry date. For breast (107 days), colon-rectal
(91 days), cervix (91 days), ovary (no available treatment
duration – inclusion date was used instead), testicular
(61 days), and head-neck cancer (76 days).

Because of competing risks and censoring; effect was
analyzed with the use of the pseudo values method
[34,35]. Measure of association was relative CIP (relative
‘risk’ (RR) of RTW) with 95% confidence intervals (CI). Four
generalized linear regression models were performed: a
crude, one that adjusted for the potential confounders,
and finally models that introduced interactional terms by
education and CCI, respectively. All analyses were
repeated for participants with breast cancer solely.
Statistical significance level was p< 0.05. Analyses were
carried out in STATA version 16.

Educational grant: n=7
Maternaty leave: n=1
Unemployment: n=22
Old-age pension: n=4
Disability pension: n=25 
Died: n=1

mralortnoCmranoitnevretnI

Eligible cancer 
patients fullfilling the 
inclusion criteria for 
the intervention arm 

n=166

Old-age pension: n=1                 

Return to work Return to work

Not informed about the study: 
n=18                                          
Declined to participate in the 
intervention: n= 33                    

n=115

n=114

12 months follow-up

Return to work at 
entry time: n=31

Return to work at 
entry time: n=161

n=425

Cancer patients 
identified in hospital 

records by 
comparable 

diagnoses, treatment 
regime and period as 

the intervention 
group, recidency in 
other municipalities 

than the intervention 
group and age 

between 20-60 years  
n=485

Figure 1. Flow-chart of the selection procedure to the controlled intervention study.
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Table 1. Baseline characteristics of the non-participants (n¼ 50), intervention group (n¼ 83) and control group (n¼ 264).

Non-participants p-Value� Intervention Control p-Value��
Age, median (iqr) 50.2 (44.0–55.2) 0.46 48.2 (44.4–55.6) 50.0 (43.7–54.6) 0.67
Female gender, n (%) 44 (88.0) 0.27 76 (91.6) 245 (92.8) 0.71
Cancer diagnosis, n (%) 0.04 0.03
Breast 42 (84.0) 65 (78.3) 225 (85.2)
Colon-rectal 3 (6.0) 11 (13.3) 27 (10.2)
Cervix 0 (0.0) 4 (4.8) 7 (2.7)
Testicular 4 (8.0) 0 (0.0) 5 (1.9)
Head-neck 0 (0.0) 2 (2.4) 0 (0.0)
Ovary 1 (2.0) 1 (1.2) 0 (0.0)

Treatment modalities, n (%)) 0.02 0.14
2–4, incl. chemo 42 (89.4) 78 (94.0) 257 (97.4)
1–3, excl. chemo 5 (10.6) 5 (6.0) 7 (2.7)
Missing 3 0 0

Charlsons comorbidity index, median (min.–max.) 0 (0–8) 0.42 0 (0–2) 0 (0–8) 0,9
Educational level, n (%) <0.001 0.08
Low 38 (76.0) 46 (55.4) 133 (50.6)
Medium 11 (22.0) 33 (39.8) 94 (35.7)
High 0 (0) 4 (4.8) 36 (13.7)
Missing 1 0 1

Income one year prior to baseline, $ median (iqr) 38,952.8 0.25 40,296.7 39,593.3 0.67
(31,018.9–46,128.7) (33,790.4–46,543.6) (32,969.7–48,900.39)

Missing 1 1 0
Occupation 0.26 0.42
Adm, teach, health 21 (42.0) 51 (61.5) 136 (51.5)
Culture, entertain, service 0 (0.0) 6 (7.2) 16 (6.1)
Vocational service 4 (8.0) 4 (4.8) 26 (9.9)
Trading and transport 6 (12.0) 11 (13.3) 20 (7.6)
Mining and quarring 1 (2.0) 6 (7.2) 21 (8.0)
Other 4 (8.0) 4 (4.8) 18 (6.8)
Missing 14 1 27

Sick leave weeks
1st year prior to baseline, median (iqr)

3.5 (0–10) 0.30 6 (3–10) 4 (3–6) 0.0006

Sick leave weeks
2nd year prior to baseline, median (iqr)

0 (0–0) 0.77 0 (0–0) 0 (0–0) 0.49

Work status, n (%) <0.001 0.79
No transfer payment/work 12 (24.0) 4 (4.8) 17 (6.4)
Transfer payment 38 (76.0) 79 (95.2) 247 (93.6)

�Difference between participants and non-participants. ��Differences between intervention and control group. Significance is shown with bold values.

Figure 2. The distribution of number of meetings with social worker according to intervention elements provided and changes in readiness for RTW between 3
and 12 months follow-up.
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Results

A total of 166 participants met the inclusion criteria for the
intervention group, of whom 18 were not invited (health
care staff overlooked these patients) and 33 declined partici-
pation (reason was not given). After completing the inclusion
for the intervention group, the control group was identified
through the hospital records and comprised 485 cancer
patients with identical inclusion criteria except municipality
of residence. Unemployed participants in the intervention
(n¼ 1) and control group (n¼ 60) were excluded. This left
114 and 425 patients in the trial; of whom 31 (27.2%) and
161 (37.9%) had already returned to work before finalizing
cancer treatment and were not at “risk” of experiencing RTW,
leaving 347 participants (Figure 1).

Characteristics

At inclusion the intervention and control groups were com-
parable with regards to most characteristics. However, signifi-
cantly fewer had breast cancer and more had long-term sick
leave the year prior to inclusion in the intervention group
than in the control group (Table 1).

Compliance with study protocol

Employers were involved in 70.3% of the 83 cases in the
intervention group (results not shown). Sixty-one (73.49%)
answered the RRTW-DK; from 12 to 12 months’ follow-up 13
remained in the same stage, four declined, and 44 increased.
The average number of meetings with the SW was highest
among those who increased in readiness for RTW stage and
received elements from both cancer- and vocational rehabili-
tation plus ACT (n¼ 26, mean 8.31 (SD 4.4)) and among
those who increased in stage but received none, one or two
elements (n¼ 18, mean 6.06 (SD 3.5)). The equivalent num-
bers for those who remained or declined in readiness for
RTW stage were (n¼ 7, mean 7.43(SD 5.2)) and (n¼ 10, mean
3.90 (SD 2.1)), respectively (Figure 2).

Effect analyses

In the intervention group; the total observation time was
2318weeks until RTW (n¼ 69 (83.1%)), competing events
(n¼ 3) or follow-up ended (n¼ 11). In the control group; the
equivalent figures were 6508weeks until RTW (n¼ 215

Table 2. Effect on Return to work of vocational rehabilitation in cancer survivors allocated to intervention (n¼ 83) or control group (n¼ 264).

Interactional effects of: Interactional effects of:

Crude Adjusted
Charlsons Comorbidity Index (CCI) Educational Attainment

RR (95% CI) No CCI 1þ CCI p-Value� Low Medium / High p-Value��
Control 1.00 1.00 1.00 1.00 0.70 1.00 1.00 0.99
Intervention 1.02 (0.91–1.14) 1.08 (0.98–1.19) 1.08 (0.98–1.19) 1.04 (0.67–1.63) 1.10 (0.94–1.28) 1.06 (0.94–1.19)
Gender
Female 1.00
Male 1.23 (0.92–1.65)

Age 1.01 (1.00–1.02)
Cancer diagnosis
Breast 1.00
Other 0.82 (0.64–1.06)

Educational attainment
Low 1.00
Medium/high 1.12 (1.03–1.23)

CCI
0 1.00
þ1 0.93 (0.80–1.10)

Sick leave 1 year 0.98 (0.97–0.99)
Prior to baseline

Table 3. Effect on Return to work of vocational rehabilitation in breast cancer survivors allocated to intervention (n¼ 65) or control group (n¼ 225).

Interactional effects of: Interactional effects of:

Crude Adjusted
Charlsons Comorbidity Index (CCI) Educational attainment

RR (95% CI) No CCI 1þ CCI p-Value� Low Medium / high p-Value��
Control 1.00 1.00 1.00 1.00 0.87 1.00 1.00 0.34
Intervention 1.07 (0.96–1.19) 1.12 (1.01–1.23) 1.11 (1.01–1.23) 1.14 (0.76–1.71) 1.18 (1.01–1.38) 1.03 (0.91–1.17)
Age 1.01 (1.00–1.02)
Educational attainment
Low 1.00
Medium / high 1.09 (0.99–1.20)

CCI
0 1.00
þ1 0.94 (0.79–1.11)

Sick leave 1 year 0.98 (0.97–1.00)
Prior to baseline
�Interactional effects of CCI between intervention and return to work. ��Interactional effects of educational attainment between intervention and return
to work.
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(81.4%)), competing events (n¼ 4) or follow-up
ended (n¼ 45).

A small insignificant effect was found in the intervention
versus the control group (RR 1.08 (95% CI 0.98–1.19)). No sig-
nificant interactional effects were found for CCI (p¼ 0.70) or
education (p¼ 0.99, Table 2). Repeating the analyses solely
for participants with breast cancer showed a significant effect
of the intervention (RR 1.12 (95% CI 1.01–1.23). Neither CCI
(p¼ 0.87) nor education (0.34) modified the effect of the
intervention (Table 3).

Discussion

Main findings

More than 80% returned to work in both groups. However,
the vocational rehabilitation intervention did not increase
the RTW chance compared with usual municipal RTW man-
agement across cancer diagnoses. A significant 12%
increased likelihood of RTW was however, found among
breast cancer survivors alone. Neither comorbidity nor educa-
tional attainment modified the effect of the intervention on
likelihood of RTW.

Interpretation of results

The most recent Cochrane review on RTW interventions for
cancer patients requested vocational interventions [8] as
these are a scarcity [15,16]. The involvement of the employer
was thus a focal point in the present intervention to accom-
modate work-related adjustments, and compliance with this
ideal was high. As was the use of ACT, supposed to increase
the participants’ readiness for RTW [36]. Despite limitations
with evaluative properties of the RRTW-DK [25]; only 9%
declined in readiness stage between 3 and 12months follow-
up and this was not due to non-compliant SW behavior.
Thus, the small insignificant effect across cancer diagnoses
and significant effect in breast cancer survivors was not
ascribable to poor study protocol compliance. However,
qualitative data from some of the employers involved in the
present study indicated that they felt unsupported during
the intervention [37], which future intervention studies
should address. The effect on RTW among the breast cancer
women is interesting. These women may be more inclined
to and feel comfortable with this particular intervention than
men in general. The close relationship with the SW may
have fueled the RTW goal setting and the involvement of
the employer may also have supported them in facing work
demands at the workplace and helped them to work accom-
modations [13].

Another important element was the early onset of the
intervention. As the RTW rates were high and almost similar
in both study groups, we suspect that the timing of the
intervention was not as innovative as we hypothesized.
However, the control group’s ‘RTW management as usual’
constituted a black box as the content was unknown. It is a
well-described phenomenon in rehabilitation effect studies

that a possible non-existing standard care group precludes
decisions on adjunctive effects [38].

Cancer survivors with no or low level education, as a
proxy for low socioeconomic status [39], may experience the
RTW-process more difficult than survivors with high level
education; as unfavorable work conditions characteristic for
low income and unskilled jobs may explain some of this
inequality [40]. The interactional effect of education did not
support this hypothesis. Also, non-significant effects from
comorbidity were seen. The majority of the recruited partici-
pants were breast cancer patients who for the most part
have few comorbidities when diagnosed, but for some
evolves over time to cancer-related late effects and an
increased risk of developing post treatment comorbidity [41].
Survivorship is thus not living without health complaints but
rather facing a life with comorbidity and late effects from
cancer treatment [42]. Future studies need to investigate
these implications on work participation [43].

Limitations

The sample size calculations were based on an anticipated
bigger difference in RTW rates between the intervention and
control group [12] than was found in the present study.
Therefore, Type II error may have caused underestimated
results. The prohibition of having access to the exact dates
of treatment finalization may have caused non-differentiated
misclassification, which may have added to the risk of under-
estimated effect results. Randomization was decided against
due to the risk of intervention contamination within munici-
palities [44], and residual confounding might have impacted
the results, due to overall different RTW rates in the interven-
tion and control municipalities.

As no participants were lost during follow-up, selection prob-
lems were only affecting external validity. Generalization should
be done with caution to cancer patients other than women
with breast cancer, to patients with low level education and to
patients who manage to work when cancer treatment starts.

Implications

We hypothesized that the timing of the intervention allowed
for a better tailored RTW plan than a management without
the municipal obligatory follow-up meetings, by which RTW
decisions may be made solely by the municipal JC – a deci-
sion that may impose considerable stress on the cancer sur-
vivor in balancing job demands and health status. This
hypothesis should be investigated in future studies address-
ing whether RTW is more sustainable among cancer survivors
receiving an early vocational rehabilitation intervention. The
recruitment may as well be postponed to after initial RTW, as
the survivors’ perceived work ability is reflected better in
relation to actual work demands than during can-
cer treatment.
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Conclusion

Usual municipal RTW management in a tax-financed social
security setting proved to be equally effective in facilitating
RTW compared with tailored vocational rehabilitation when
analyzed across various cancer diagnoses. Due to limited
statistical power the modifying effect of education and
comorbidity was inconclusive. Post-hoc analyses showed
however, that women in the intervention group with breast
cancer had a significantly increased likelihood of RTW within
1 year after ending treatment.
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