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Abstract

Background. The purpose of the study was to explore the association between work-related factors and not returning to
work in cancer patients. The identification of any special issues contributes to the development of occupation-related
rehabilitation programmes. This study focused on aspects that may be influenced by patients with the help of counselling
(e.g., handling occupational stress). Material and methods. At the beginning and one year after the end of rehabilitation,
we asked patients to answer occupation-related questionnaires. We used t-tests and y2-tests as well as logistic regression
analyses to address our research questions. Results. Of 333 patients, 21% had not returned to work one year after the end
of rehabilitation. In comparison with working patients, patients who were not working reported poorer mental health and
more occupational problems at the beginning of rehabilitation. Unemployment at the beginning of rehabilitation, an
elevated risk of early retirement and limited self-assessed work ability increased the probability of not returning to work.
Conclusion. Patients who did not return to work represent a subgroup within rehabilitation. These patients need special
support and should receive counselling beyond the time of rehabilitation. This is particularly true for unemployed patients
who need intensive help to return to the workforce. Furthermore, patients’ estimations of their work ability and their

plans for returning to work play a crucial role and should be discussed during rehabilitation.

Cancer patients of working age often report that
returning to work after treatment for cancer helps to
establish normalcy and increases their quality of life
[1,2]. Nevertheless, internationally, one year after the
diagnosis an average of just 62% of cancer patients
return to work [3]. Although the return-to-work rates
increase over time (two years after diagnosis approx-
imately 89% [3]), some patients might benefit from
an earlier return to professional life. In regard to
financial security for example, being absent from
work often leads to a loss of income. Therefore, some
patients might experience an increased financial
pressure to return to work as soon as possible. In
Germany, patients get sick-pay for 78 weeks when
they need to stop working due to sickness. The
amount of money is calculated as 70% of the income

a patient had earned before he got ill [4]. In case
someone is able to work again after the period of sick
leave, but unemployed, he must apply for unemploy-
ment benefit [4]. Patients, who are not able to get
back to their old job when the time of sick-pay ends,
i.e., due to the consequences of the disease, might
plan to apply for a temporary disability pension or
an early retirement. As the German Pension Insur-
ance Agency is interested in preventing high costs as
a consequence of early retirements, patients at work-
ing age are normally requested to enrol for rehabili-
tation atfirst (slogan “rehabilitation before retirement”
[5]). Rehabilitation clinics provide multidisciplinary
therapy programmes, which include physical therapy,
patient education or advice on occupational prob-
lems [5,6]. Aim is to support patients, if they are of
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working age, to find a way back into their social and
professional life. In case it is not possible to get back
to the old job, patients must be mobilised and encour-
aged to find new working solutions. To determine
which patients require intensive help, it is crucial to
screen patients in need for support at the beginning
of rehabilitation and to provide adequate occupation-
related therapy modules. Although different concepts
of work-related interventions exist internationally
[7,8], thus far, there are no systematic guidelines for
identifying patients who are in need or determining
what kind of therapy modules should be offered. One
way to develop occupation-related rehabilitation pro-
grammes is to explore the barriers that increase the
likelihood that patients will not return to work. Pre-
vious studies have mainly focused on the influence
of sociodemographic and medical characteristics as
well as work-related factors [3]. Although the results
regarding sociodemographic aspects (e.g., age) are
mixed [9,10], studies that have analysed cancer-re-
lated factors have found that the cancer site and the
treatment play an important role [3,7]. Symptoms
such as fatigue or depression are less strongly associ-
ated with not returning to work [10]. In terms of
work-related factors, patients who are not supported
by co-workers or who perform manual labour have
a higher probability of not returning to the workforce
[3,10,11].

Less attention has been concentrated on analysing
the influence of psycho-social aspects on the decision
to not return to work, such as patients’ attitudes
towards work or their occupational behaviour. Pre-
dictors of not returning to work that are based on
patients’ own perception provide important informa-
tion for the development of screening instruments or
occupation-related therapy modules. Although it
is obviously impossible to change patients’ socio-
demographic or medical characteristics, psycho-
social counselling can support patients in improving
communication with colleagues or gaining confi-
dence in their work ability. Furthermore, studies
based on data of samples from different non-cancer
populations also showed in general that negative
emotions towards work and feeling occupationally
stressed increases the likelihood of applying for pen-
sion before retirement age [12,13]. Until now, only
a few studies have explored those factors in a popu-
lation of cancer patients, namely patients’ intention
to return to work or perceived work ability [14,15].
Although the results regarding perceived work ability
are ambiguous, patients who do not intend to return
to work have a higher probability of not returning to
the workforce. Due to the few research results and
the importance of involving a patient’s point of view
into treatment, in addition to objective factors, an
analysis of why patients do not return to work must

focus on subjective work-related predictors. Hence,
the aim of our study was to analyse the association
between psycho-social work-related factors and the
likelihood of not returning to work.

Material and methods
Study design

The study used a prospective and quasi-experimental
design with three measurement points and three par-
ticipating rehabilitation clinics. The study was con-
ducted in an inpatient rehabilitation setting with the
aim of evaluating an occupational rehabilitation
programme. In Germany, every cancer patient
has the legal right to enrol for a rehabilitation pro-
gramme to improve the health condition. To support
patients, rehabilitation clinics work with multidisci-
plinary teams [5]. In the context of our study, one of
the three clinics offered additionally a special
rehabilitation concept that focused on occupational
aspects of every therapy module (e.g., physical
therapy) [16]. Patients completed questionnaires at
the beginning of rehabilitation (t1) and received
two additional questionnaires by mail six (t2) and
12 months (t3) after the end of rehabilitation.
The patients were recruited by the rehabilitation
physicians if they met the inclusion criteria (Figure 1).
The study protocol was approved by the department
of data security of the German Pension Insurance
Agency and the local ethics committee.

In this paper, we focus on the outcomes of the
first measurement point to predict the likelihood of
not returning to work one year after the end of
rehabilitation. Results regarding the explicit evalua-
tion of the occupation-related concept are discussed
elsewhere [16].

Measures

Outcome variable. One year after the end of rehabili-
tation, patients were categorised as having returned
to work when they returned to their old job, began
a new job or began occupational retraining.

Demographic and medical characteristics. At the begin-
ning of rehabilitation, patients reported education,
occupational status and type of job. Furthermore,
physicians assessed cancer-related aspects, such as
the cancer site or tumour stage.

Mental health. We assessed the psycho-social situa-
tion of the patients using the Hospital Anxiety and
Depression Scale (HADS). The HADS measures the
degree of anxiety and depression of somatically ill
patients on the basis of two separate subscales [17].
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Patients at working age: 618
Inclusion criteria
- working age (<61 years)
- employed. temporarily unable to work. unemployad or sezking a job
- no application for a pansion
- good medical prognosis (prasumable lifs expectancy of mors than six
months, assessed by rehabilitation physicians)

l

Exclusion of patients: 141
Reasons for exclusion
- too much psychological or physical distress: 32
- lacking knowledge of the German language cognitive problems: 29
- refusal to take part: 26
- organisational reasons: 16
- other rzasons: 38

\ 4
Patients at the beginning of rehabilitation: 477 (100%)

v
Patients six months after the end of rehabilitation: 390 (82%)

l

Patients 12 months after the end of rehabilitation: 336 (70%)

Exclusion of three patients due to missing data

!

Analyses were conducted for 333 patients

Figure 1. Patient flowchart of the study.

Patients who exceed the cut-off point of 8 on one of
the subscales are considered to suffer from moderate
to clinically relevant depression or anxiety [18].

Occupation-related factors. At the beginning of reha-
bilitation, patients provided information about their
duration of sick leave within the last 12 months.
Furthermore, they assessed their subjective work
ability by estimating the possible amount of working
hours per day after the end of rehabilitation. This
item is originally part of the sociomedical assess-
ment of a patient’s working performance which
rehabilitation physicians evaluate at the end of

rehabilitation. As we were interested in the patient’s
own perception of work ability at the beginning of
rehabilitation, we adapted the item.

Occupation-related questionnaires. The participants
answered the Effort-Reward Imbalance at Work
Questionnaire (ERI) and the Screening Instrument
Work and Occupation (German abbr. SIBAR).

The ERI measures the subjective amount of effort
an individual expends at work and the reward the
individual gains in return [19]. If high job strain does
not lead to adequate gratification, an imbalance may
exist that may lead to occupational stress. Imbalance
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is calculated with the ERI ratio and is indicated by a
score of one or more (for ratio-calculation see [20]).

The SIBAR is a screening instrument to assess
patients’ need for occupational rehabilitation. This
instrument consists of three subscales [21]. The
SIBAR I subscale classifies patients in terms of their
risk of early retirement on the basis of various sources
of medical and psycho-social information, such as
current sick leave or the patient’s estimation of when
to return to work. A score of more than 7 of 19 pos-
sible points indicates an elevated risk of early retire-
ment. The SIBAR II subscale measures the amount
of stress at work while patients rate their subjective
need for rehabilitation on the SIBAR III subscale.
Subscales I-III are calculated to determine whether
the physician should recommend occupation-
oriented rehabilitation to the patient [22].

Occupation-related rehabilitation programme. Because
the special occupation-related rehabilitation pro-
gramme offered by one of the clinics may have had
an impact on the likelihood of not returning to
work one year after the end of rehabilitation,
we included participation in this programme as a
possible predictor in our analyses to control for
effects.

Patients

Of 618 patients at working age, 477 cancer patients
were included at the first measurement point, and
336 patients answered the questionnaire one year
after the end of rehabilitation. For three respondents
data about the occupational status one year after the
end of rehabilitation were missing. Hence, we only
included 333 patients into our analyses (Figure 1).
Compared to responders at the third measure-
ment point, non-responders were significantly
younger and were more likely to be male and unem-
ployed at the beginning of rehabilitation. Significantly
fewer non-responders were diagnosed with breast
cancer. Furthermore, the majority of non-responders
reported earning less money and were diagnosed
with a later tumour stage, and fewer of these patients
had been in surgery or received hormone therapy.

Analysing strategy

The non-responder analyses revealed some differ-
ences between responders and non-responders at the
third measurement point. Therefore, we imputed
the missing data of the non-responders to avoid
response bias. Before running the regression analysis,
we firstly imputed all missing values within the set of
data for the first measurement point (N =477) by
using the mode (nominal scaled), median (ordinal

scaled) or mean (interval scaled). Second, to impute
the missing values of the outcome of not returning
to work at the third measurement point, we con-
ducted a logistic regression analysis to classify the
likelihood that non-responders would not return to
work one year after the end of rehabilitation. The
regression analysis was conducted based on the
regression equation used to predict not returning to
work among responders at the third measurement
point (N =333).

Statistical analysis

We conducted descriptive analyses to examine the
characteristics of the sample. The variables that dif-
fered significantly between patients who returned to
work and those who did not return to work one year
after the end of rehabilitation ()2-tests and two-
sample t-tests) were considered possible predictors
for the logistic regression analysis. To avoid multicol-
linearity, we analysed the intercorrelations among the
significant variables [23]. When two variables were
correlated with a value >0.6, we excluded one of
them (i.e., HADS: anxiety highly correlated with
depression; SIBAR: need for rehabilitation highly
correlated with risk of early retirement). As low cor-
relations between variables do not guarantee low
multicollinearity [23], we calculated the tolerance
values of the remaining predictors. The analyses
revealed low values for the ERI variables of effort,
reward and the ERI ratio. We deleted effort and
reward in favour of the ERI ratio. Altogether, we con-
ducted two logistic regression analyses to examine
the associations between the likelihood to not return
to work and the predictors. First, we ran an analysis
after imputing all missing data. Second, we examined
the associations by including only the data of the
responders at the third point of measurement to
secure our results.

Regarding the non-responder analysis, we con-
ducted univariate (y>-tests and two-sample t-tests)
analyses.

Results
Sample characteristics

From the patients, who answered the third question-
naire one year after the diagnosis, the majority of the
patients were female, and the most frequent diagno-
sis was breast cancer. On average patients had been
diagnosed with cancer 10 months ago when they
started rehabilitation. The mean age was 49 years.
Most of the patients were employed at the first
point of measurement, had white-collar jobs and
were classified with a tumour stage of 1 (Table I).
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Table I. Characteristics of the responders at the beginning of rehabilitation (t1, N =333).

No return to
work one year

Return to work
one year after
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Whole the end of after the end of
sample rehabilitation rehabilitation
n (N=333) n (N =264) n (N=069) p
Age (M, SD) 333 49.4 (7.3) 264 49.4 (7.1) 69 49.5 (8.3) 0.894!
Gender 333 % 264 % 69 %
Female 75.7 76.1 73.9 0.7022
Education 3276 % 2586 % 69 %
Up to 9 years 20.2 19.0 24.6 0.0512
10 years 52.3 50.4 59.4
12-13 years 27.5 30.6 15.9
Occupational status 3226 % 2546 % 68° %
Employed 91.6 95.7 76.5 <0.0013
Unemployed 6.5 3.1 19.1
Other 1.9 1.2 4.4
Type of occupation 3266 % 2576 % 69 %
Blue-collar job 19.6 15.6 34.8 0.0043
‘White-collar job 71.5 75.9 55.1
Self-employed 5.2 5.1 5.8
Public servant 3.7 3.5 4.3
Household income per month 3176 % 2516 % 66° %
Up to 1000€/up to 1287%* 7.2 6.4 10.6 0.0122
1000-2000€/1287-2575%* 32.2 28.3 47.0
2000-3000€/2575-3862%* 36.0 39.0 24.2
3000-4000€/3862-5150%* 14.2 14.3 13.6
More than 4000€/more than 5150$* 10.4 12.0 4.5
Cancer site 333 % 264 % 69 %
Breast 43.8 46.6 33.3 0.0432
Digestive organs 19.5 18.9 21.7
Lymphoid, haematopoietic and related tissue 9.6 8.3 14.5
Female genital organs 8.7 8.0 11.6
Endocrine glands and related structures 3.3 3.4 2.9
Respiratory system and intrathoracic organs 2.7 1.5 7.2
Other 12.3 13.3 8.7
Tumour stage (UICC) 333 % 264 % 69 %
Stage 0 3.3 2.3 7.2 0.0312
Stage 1 31.2 34.5 18.8
Stage 2 24.0 23.9 24.6
Stage 3 12.3 12.1 13.0
Stage 4 6.0 4.5 11.6
Other® 8.7 8.0 11.6
Treatment 333 % 264 % 69 %
Surgery 91.0 92.8 84.1 0.0242
Chemotherapy 56.2 54.2 63.8 0.1522
Radiation 55.0 54.5 56.5 0.7692
Hormone therapy 34.8 36.7 27.5 0.1532
Months since diagnosis (M, SD) 3326 10.2 (11.0)  263° 10.5 (11.7) 69 9.1 (7.4) 0.210!

It-test, two-tailed; 2y>-test; *Fisher’s exact test; *Conversion rate 26/03/2013; >As tumours of lymphoid, haematopoietic and related tissue
are not classified via UICC, they are summarised as ‘other’; °Different sample sizes due to missing values within some variables.

Characteristics with regard to not returning to work

Sociodemographic and cancer-related characteristics. In
comparison with patients who had returned to work
(N =264), patients who did not return to work
(N=69) were less likely to be employed at the
first measurement point, had a higher probability of
having a blue-collar job and reported earning less
money. Furthermore, a significantly larger number
of patients who were not working were diagnosed

with cancer of the digestive organs, were classified
within a later tumour stage, and fewer of these
patients had been in surgery (Table I).

Psycho-social and work-related characteristics. Twenty-
one percent of the patients who responded at the
third measurement point (whole sample: N =333)
had not returned to work one year after the end of
rehabilitation. Nearly 8% reported to be unemployed
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or obtaining disability pension. Only 1% had retired
early and 4% of the sample were still on sick leave
one year after the end of rehabilitation. In compari-
son with working patients, not-to-work-returned
patients reported higher values of anxiety and depres-
sion (HADS), and 23% showed an effort-reward
imbalance at work (ERI). More than half of the
patients who had not returned to work showed an
elevated risk of early retirement, and 38% reported
feeling stressed at work. In comparison to 5% of the
patients who have returned to work one year after
the end of rehabilitation, 37% of the patients who
have not returned to work should have been initially
assigned to occupational counselling at the begin-
ning of rehabilitation (SIBAR). The two groups did
not differ in terms of their subjective need for occu-
pational rehabilitation. While half of the patients
who had not returned to work had been on sick
leave for more than 25 weeks within the last year,
this situation applied to only 34% of the working
patients. Furthermore, the majority of patients who
were not working reported limited work ability,
whereas the majority of the working patients were

fully able to work. Forty-two percent of the patients
who did not return to work participated in the occu-
pational intervention programme, whereas this was
the case for 58% of the working patients (Table II).

Prediction of not returning to work

The following predictors were significantly associ-
ated with not returning to work: occupational
status, type of occupation, tumour stage, risk of early
retirement and subjective work ability (N =477,
Table III).

Considering only the data of responders, the
regression analysis revealed significant associations
between the outcome of not returning to work and
the predictors of occupational status, risk of early
retirement and subjective work ability (N =333,
Table III).

Discussion

The aim of this study was to explore the association
between psycho-social work-related factors and the

Table II. Mental health and occupation-related variables at the beginning of rehabilitation in cancer patients who did return and who did

not return to work one year later (t1, N=333).

Return to work one  No return to work
year after the end one year after the
of rehabilitation end of rehabilitation

(N =264) (N=069)
M (SD) M (SD) p! d
Anxiety and Depression — HADS
Anxiety 6.8 (3.7) 8.1 (4.2) 0.011 -0.33
Depression 4.7 (3.5) 6.4 (4.1) 0.001 —-0.45
Occupation-related variables
Effort-reward imbalance — ERI M (SD) M (SD) p! d
Effort? 14.9 (5.1) 16.7 (5.5) 0.012 —0.34
Reward 48.1 (6.6) 44.3 (8.6) 0.002  0.50
n (%) n (%) p’ d
Effort-reward imbalance (cut-off=1) 16 (6.8) 14 (22.6) <0.001 -
Need for rehabilitation — SIBAR n (%) n (%) p’ d
Risk of early retirement 24 (10.4) 32 (53.3) <0.001 -
Occupational stress 32 (12.4) 26 (38.2) <0.001 -
Subjective need of occupational rehabilitation 66 (25.8) 18 (27.3) 0.806
Occupational rehabilitation recommended 12 (5.3) 21 (36.8) <0.001 -
Duration of sick leave (last 12 months) n (%) n (%) p’ d
No sick leave 33 (12.8) 8 (11.9)
0-5 weeks 49 (19.0) 4 (6.0) 0.022 3
6-25 weeks 88 (34.1) 21 (31.3) :
26-62 weeks 88 (34.1) 34 (50.7)
Subjective work ability at the last job at the beginning of rehabilitation n (%) n (%) p’ d
Fully able to work (6 hours or more) 145 (56.2) 12 (17.4)
Limited able to work (less than 6 hours) 108 (41.9) 43 (62.3) <0.001 -
Not able to work 5 (1.9) 14 (20.3)
Participation within the occupational rehabilitation programme n (%) n (%) p’ d
Occupation-related intervention 153 (58.0) 29 (42.0) 0.018 -

lt-test, two-tailed; 2Analyses based on the six-item version of the ERI; 3y 2-test.

RIGHTS LI N Kdx



Acta Oncol Downloaded from informahealthcare.com by 79.28.137.87 on 02/13/15
For personal use only

Predictors of not returning to work 1073

Table III. Multivariate analyses of the predictors of not returning to work one year after the end of rehabilitation with (N=477) and

without imputed data (N =241").

Not returning to work one year after rehabilitation

odds ratio N =477)
(95% confidence

odds ratio (N =241")
(95% confidence

interval) p? interval) p?

Patients’ characteristics
Education

Up to 10 years 1.511 (0.631-3.623) 0.354  1.444 (0.430-4.847)  0.552
Occupational status

Employed Ref Ref

Unemployed/other 6.633 (2.953-14.900)  <0.001  5.521 (1.108-27.510)  0.037
Type of occupation

White-collar job/self-employed/public servant Ref Ref

Blue-collar job 2.292 (1.144-4.592) 0.019  1.697 (0.568-5.067)  0.343
Household income per month

Up to 2000€/2575%> Ref Ref

Between 2000€/2575% and 4000€/5150%3 0.641 (0.336-1.224) 0.178 0.803 (0.307-2.100) 0.655

More than 4000€/5150%3 0.643 (0.156-2.656) 0.541 1.040 (0.196-5.517) 0.963
Cancer site

Breast cancer Ref Ref

Cancer of the digestive organs 1.654 (0.674-4.058) 0.272 1.366 (0.343-5.442) 0.658

Other 1.702 (0.777-3.731) 0.184 2.721 (0.923-8.022) 0.070
Tumour stage

Stage 0-2 Ref Ref

Stage 3-4 2.404 (1.151-5.020) 0.020 1.374 (0.463-4.078) 0.567

Other 0.702 (0.299-1.650) 0.417 0.622 (0.169-2.291) 0.475
Surgery 0.759 (0.277-2.084) 0.593  0.748 (0.158-3.543)  0.714
Mental health
Depression (HADS) 1.068 (0.984-1.158) 0.114 1.062 (0.939-1.201) 0.338
Occupation-related variables
Effort-reward imbalance (cut-off=1) (ERI) 2.246 (0.619-8.159) 0.219 2.405 (0.651-8.890) 0.188
Risk of early retirement (SIBAR) 3.462 (1.735-6.908) <0.001 3.773 (1.343-10.601)  0.012
Occupational stress (SIBAR) 2.066 (0.954-4.471) 0.066  1.835 (0.624-5.397)  0.270
Duration of sick leave

0-5 weeks Ref Ref

6-25 weeks 1.313 (0.551-3.126) 0.539 1.837 (0.561-6.014) 0.315

More than 25 weeks 2.091 (0.881-4.962) 0.094 1.096 (0.314-3.826) 0.885
Subjective work ability at the last job

Able to work (6 hours or more) Ref Ref

Limited ability to work (less than 6 hours) 3.498 (1.686-7.257) 0.001 4.129 (1.004-33.478)  0.009

Not able to work 13.174 (3.804-45.618) <0.001 5.799 (1.004-33.478) 0.049
Partcipation within the occupational rehabilitation programme
Occupation-related intervention 0.816 (0.428-1.556) 0.537 0.893 (0.341-2.342) 0.818

N =477: Multicollinearity tolerance values between 0.718 and 0.909; Nagelkerkes R? 51%; N = 241: Multicollinearity tolerance values

between 0.629 and 0.908; Nagelkerkes R? 47%.

Due to missing values within the predictor variables, of 333 patients, a total of 241 patients could be included in the analysis; 2Wald Test;

3Conversion rate 26/03/2013.

likelihood of not returning to work among cancer
patients. A lot of research investigates the influence
of sociodemographic and medical factors on return
to work [3,7,9,10], but only a few studies explored
the role of psycho-social factors [14,15]. Therefore
we assessed variables from the patient’s point of
view, which are changeable with the help of reha-
bilitation programmes. This included experiencing
occupational stress, the self-assessed work ability or
the individual’s risk of early retirement. Occupational
counselling within rehabilitation gives patients the

opportunity to learn new strategies how to prevent
or handle occupational stress or to learn what kind
of occupational tasks are still possible even if the
work ability is perceived as low. This could give
patients a new perspective instead of resigning and
applying for disability pension or early retirement.
To secure our results against a non-responder
bias, we imputed missing values to conduct one of
the regression analyses on basis of the entire sample.
Overall, our results show that patients who do not
return to work represent a special subgroup that
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requires more intensive support. Not only did these
patients report worse mental health, but they also
experienced more occupational stress, had an ele-
vated risk of early retirement and assessed their
work ability as more limited. Hence, 37% of this
subgroup should be recommended for occupational
rehabilitation. Over half of the patients, who did not
return to work, reported to be unemployed or to
obtain disability pension one year after the end of
rehabilitation. Only few patients have applied for
early retirement. Of course the possibility must be
considered, that in the end not every patient will be
able to return to work. If it is not possible anymore
to fulfil the old job tasks due to the general physical
condition or new barriers in consequence of the
disease, it must be discussed with patients if a
re-training is imaginable for them or if early
retirement would be indeed the best solution.
Nonetheless, altogether, the patients in our study
who did not return to work represent a minority
(21%). The fact that almost 80% of patients had
returned to work by one year after the end of
rehabilitation indicates the success of oncological
rehabilitation in enhancing patients’ return to work.
Our results are very similar to the return-to-work
rate of another German study in the rehabilitation
setting, in which 76% of the cancer patients have
returned to work one year after the end of rehabilita-
tion [14]. The success of oncological rehabilitation
is even more apparent when we compare these rates
to those with other indications, such as orthopaedic
patients (72%) [24] or cardiology patients (62%)
[25]. In regard to the minority of patients in need,
our results emphasise the importance of reliable
screenings to identify those who should be offered
more intensive occupational rehabilitation.

The multivariate analysis showed that most of the
sociodemographic and cancer-related factors were
not significantly associated with the probability
of not returning to work. However, being unem-
ployed at the beginning of rehabilitation significantly
increased the likelihood of not being employed one
year after the end of rehabilitation. This finding is
consistent with the findings of another study [14]
and demonstrates general problems with employ-
ment after a diagnosis of cancer [9,26,27]. In gen-
eral, the question arises how to connect those patients
more carefully with after-care programmes. Although
medical rehabilitation can help to give patients ori-
entation and recommendations how to proceed after
the end of treatment, a further contact point could
be necessary to keep patients at planning how to
return to work or how to apply for a new job.

Patients who demonstrated an elevated risk for
early retirement had a much higher likelihood of not
returning to work. On the one hand, these results

show that the SIBAR is a reliable instrument to
screen patients at risk [21]. On the other hand,
because the retirement score of the SIBAR is also
based on the patient’s own estimation of when to
return to work, the identified association supports
the results of the other German rehabilitation study
of cancer patients in which the intention to return to
work was strongly associated with the actual return
to work [14]. Therefore, it seems important to exam-
ine whether patients underestimate their own abili-
ties. Furthermore, patients must be provided with
the opportunity to talk about occupational stress.
Although the multivariate analysis suggests that
occupational stress is not associated with not return-
ing to work, stress may influence some patients’ plans
regarding returning to work. Returning to a stressful
job requires physical and mental strength. Because
some cancer patients report cognitive problems due
to the disease [28-31], negative expectations may
negatively influence the intention to return to work.
This assumption is supported by the finding that
patients who reported limited work ability were more
likely to not return to work. Although it must be
assumed that work ability improves over time, our
results show that one year after the end of rehabilita-
tion might not be enough time to recover completely
to feel ready to return to work.

Our results were further confirmed by the regres-
sion analysis based on responder data without
imputing missing values. This analysis verifies our
conclusions; the results based on the imputed set of
data must be interpreted carefully. Although we
imputed missing data to avoid non-responder bias,
imputing data by using the mode, median and mean
might have homogenised the sample.

Nonetheless, the range of patients (e.g., different
cancer sites) included in our study represents the
typical population within German rehabilitation clin-
ics. Our analyses show that a subgroup of these
patients is in need for occupation-related help.
Reliable screening is necessary to identify these
patients. In particular, psycho-social work-related
aspects should be discussed with patients.

Although we included patients with all cancer
sites and at all ages, it must be considered, that our
results cannot be interpreted in regard to the needs
of the general cancer population in Germany. In
2006 nearly 34% of all cancer patients enrolled in
rehabilitation programmes and therefore our sample
represents a subgroup of cancer patients in Germany
[32]. It has not been analysed yet, if patients who not
enrol in rehabilitation programmes, differ from reha-
bilitation patients in regard to work-related needs.
Therefore, research is still needed to determine how
to reach and counsel those cancer patients and if it
is necessary.
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