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Abstract
Purpose This study aimed at (1) investigating the work status of men treated by radical prostatectomy due to diagnosis of 
localized prostate cancer (LPCa) three years after having attended a cancer rehabilitation program and (2) identifying pro-
spective risk factors for not working at this time point.
Methods In a longitudinal, questionnaire-based multicenter study, 519 working-age LPCa survivors reported on their work 
status 12 and 36 months following rehabilitation. Chi-square tests/t tests and multivariable logistic regression analysis were 
used to identify prospective factors associated with not working at 36 months follow-up.
Results Nearly three quarter of LPCa survivors (N = 377, 73%) worked 3 years after post-acute rehabilitation. Most par-
ticipants (N = 365, 71%) showed continuous return-to-work (RTW) patterns as they worked both 1 and 3 years following 
rehabilitation. Multivariable regression analysis revealed older age, low or middle socio-economic status as well as resigned 
and unambitious work behavior and fatigue at the time of attending the rehabilitation program to be prospective factors 
for not working at 36 months follow-up. Low socio-economic status [Odds ratio (OR) 4.81, 95% confidence interval (CI) 
2.07–11.16] and unambitious work behavior [OR 4.48, 95% CI 2.16–9.31] were the strongest predictors.
Conclusion Long-term work retention is a realistic goal among LPCa survivors. The results contribute to the identification of 
at-risk LPCa survivors early in the RTW process. Special attention should be paid to social inequality. Further, interventions 
related to the management of fatigue and work-related coping styles could improve long-term RTW, as these were relevant, 
but potentially modifiable factors impeding work retention.
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Introduction

Early detection and improved cancer treatments have led to 
an increasing number of cancer survivors. For those in work-
ing age, return-to-work (RTW) has become a key issue for 
national cancer control plans across Europe [26]. Research 
has demonstrated manifold individual and societal values 
of work reintegration in cancer survivors [44], and many 
cancer survivors are able to continue working or return to 
work [28]. Nevertheless, adverse effects of the disease and 
treatment may have long-term effects, including drop-out 
from the labor market after initial RTW or loss of work pro-
ductivity [2].

There is an increasing body of research focusing on 
RTW outcomes of cancer survivors 2 years or more after 
diagnosis. A recent meta-analysis based on 21 studies 
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from 2000–2019 reported a pooled estimate of prevalence 
for work retention of 0.73 for 14,207 cancer survivors 
2–14 years post-diagnosis [12]. Most studies focused 
on women with breast cancer compared with one study 
focusing on men with prostate cancer; however, cancer 
site had no impact on the pooled estimate [12]. Two to 
six years after diagnosis, 676 younger cancer survivors 
from the USA (aged 28–54 years, 213 males, multiple 
cancer sites) showed lower employment rates and weekly 
working hours compared with similarly aged non-cancer 
controls [30]. Among 25,094 Danish cancer survivors 
(11,764 males, multiple cancer sites) who had remained 
employed 4 years after diagnosis, cancer had a stronger 
negative impact on the work status when pre-cancer skills 
requirements included high levels of manual skills or low 
levels of cognitive skills [19]. Beyond RTW rates, stud-
ies demonstrate detrimental cancer-related work changes 
in long-term survivors [3, 29]. For example, a German 
population-based study with 1558 cancer survivors (377 
males, multiple cancer sites) showed that 17% of return-
ees (9% in the subgroup of prostate cancer) had reduced 
their working hours within 5 years after work resumption 
[3].

To restore work ability and support sustained reinte-
gration into working life after cancer, rehabilitation is a 
critical component of cancer care with multidisciplinary 
approaches being most effective [11, 35]. Based on social 
legislation, cancer patients in Germany are entitled to 
attend rehabilitation programs if explicit criteria are met. 
Such 3-week programs follow a multimodal therapeutic 
approach and are mostly provided in inpatient rehabili-
tation clinics. Costs are mainly covered by pension and 
health insurance [20].

As cancer sites are associated with different physical, 
psychological and social sequelae, research on RTW out-
comes should consider specific cancer survivor groups. 
As for prostate cancer, a systematic review has shown 
treatment side effects such as urinary incontinence and 
fatigue to be associated with reduced work status and 
reduced work ability; hence, these are specific factors 
that could prevent men with prostate cancer from return-
ing to work [27]. In a scoping review on prostate cancer 
treatment and work, urinary continence was identified 
as a major factor associated with work resumption [47]. 
However, for survivors of (localized) prostate cancer, lon-
gitudinal studies on work outcomes exceeding a follow-
up period of 2 years remain scarce [27, 47]. Therefore, 
the aims of our study were (1) to investigate work reten-
tion of cancer survivors treated by radical prostatectomy 
(RP) due to diagnosis of localized prostate cancer (LPCa) 
3 years after having attended a post-acute cancer rehabili-
tation program and (2) to identify prospective risk factors 
for not working at this point in time.

Methods

Setting and participants

This multicenter, prospective longitudinal study was 
designed to evaluate RTW outcomes and psychosocial 
well-being of LPCa survivors who attended a rehabilita-
tion program immediately following RP. The study com-
prised four points of measurement: at the beginning (t1, 
baseline) and at the end of the rehabilitation program (t2) 
and at 12 months (t3) and 36 months (t4) follow-ups. In 
previous publications on this study, we have reported about 
work-related problems these cancer survivors faced up to 
1 year post-rehabilitation [40, 41]. The present manuscript 
focuses on RTW outcomes 3 years after having attended 
the cancer rehabilitation program.

Participants had been consecutively recruited in 4 Ger-
man specialized rehabilitation clinics during the initial 
clinical consultation at the beginning of the rehabilitation 
program between October 2010 and June 2012. Inclusion 
criteria were LPCa (no evidence of lymphogenic and dis-
tant metastasis), start of the rehabilitation program within 
14 days after the end of acute treatment (“post-acute reha-
bilitation”), working age (18–64 years) at study enrolment, 
and paid work prior to RP. Exclusion criteria were early 
retirement or pending application for a pension, severe 
psychological/physical stress (physician’s assessment), 
and language problems.

The first two questionnaires (t1, t2) were handed over 
by the treating physicians including information on data 
collection at follow-up and its relevancy. Follow-up ques-
tionnaires (t3, t4) were sent by mail including a single 
reminder after 4 weeks. Medical data were provided by 
physicians and retrieved from medical records during the 
rehabilitation program.

The study protocol was reviewed and approved by the 
ethics committee of the General Medical Council of Ham-
burg (PV3547), and the department of data security of the 
German Pension Insurance Agency in Berlin, Germany.

The rehabilitation program

All LPCa survivors received a post-acute (non-study-spe-
cific) multidisciplinary medical rehabilitation program 
with high treatment intensity that is based on guidelines 
concerning cancer rehabilitation [9]. Clinics offered either 
inpatient and/or full-time outpatient cancer rehabilitation. 
Both in- and outpatient rehabilitation programs include 
psychological support/therapy, patient education, medical 
treatment, physical training, and social counseling. Cat-
egories of therapeutic treatment are listed in the Pension 
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Insurance’s KTL classification system [13]. Inpatients 
and outpatients received a comparable treatment dose of 
approximately 12 hours per week, but to some extent, the 
type of treatments differed [32]. Largest group differences 
were found in the category “ergotherapy, occupational 
therapy and other functional therapies” in favor of inpa-
tients and in the category “sports and exercise therapy” 
in favor of outpatients [32]. Discrepancies were mainly 
due to differences regarding patients’ characteristics in the 
rehabilitation settings [32].

Measures

Variables on RTW outcomes

Work status was assessed by LPCa survivors’ self-report at 
12 months follow-up (t3) and 36 months follow-up (t4). Par-
ticipants confirmed one of the following answering options: 
paid part- or full-time employment, unemployment, disabil-
ity pension, or retirement. Retired participants additionally 
reported the date of retirement at both measurement points 
to differentiate between early retirement, defined as having 
been retired at younger age than regular retirement age, and 
regular old-age retirement.

Beyond their work status, participants were asked whether 
they had experienced changes of their work situation due to 
their cancer diagnosis within the last year including job tasks 
and/or the workplace, weekly working hours, and interper-
sonal relationships at work.

Covariates

The set of potential predictors was multidimensional and 
reflected the seven dimensions of factors influencing RTW 
after cancer as proposed in the model of Feuerstein et al. 
[18]. Variables were measured during the rehabilitation pro-
gram (t1 or t2) reflecting a recovery stage oriented to return 
to work.

– Factors related to personal characteristics/socio-demo-
graphics: At t1, LPCa survivors reported on demograph-
ics. The socio-economic status was categorized into 
low, middle, and high using an indicator-based approach 
applied in the German National Health Survey (“Winkler 
Index”) [45].

– Factors related to health status and well-being: At t1, 
physicians provided information on the date of first diag-
nosis via punch biopsy, tumor stage, RP procedure, and 
comorbidities. The extent of urinary incontinence (study-
specific measure) and the Karnofsky Performance Status 
[23] was assessed at t2.

– Factors related to the healthcare system: The rehabilita-
tion setting (inpatient vs. outpatient) was retrieved from 
medical records at t1.

– Factors related to functioning and symptoms: At t2, 
health-related quality of life was measured by the Euro-
pean Organization for Research and Treatment of Cancer 
Quality of Life Questionnaire EORTC QLQ-C30 [1] and 
the prostate-specific module EORTC QLQ-PR25 [42]. 
Higher scores (scale range 0–100) reflect either higher 
levels of functioning or higher symptom burden. Both 
questionnaires show good psychometric properties [1, 
42]. Anxiety and depression were assessed by the Hos-
pital Anxiety and Depression Scale (HADS) [22] with 
its two subscales, each ranging from 0 to 21 with val-
ues ≥ 11 indicating clinically relevant symptom levels. 
Studies show high validity and reliability of the HADS 
[21].

– Factors related to work demands and work environment: 
Information on work-related issues were collected at t1. 
Potential risk factors for early retirement were assessed 
by the Screening Instrument Work and Occupation (Ger-
man abbreviation: SIBAR) [8]. It has been specifically 
designed for the rehabilitation context and authors report 
good reliability and validity [8]. Reciprocity of work-
related effort and reward was measured by the Effort-
Reward Imbalance at Work Questionnaire (ERI) [34], 
which shows good psychometric properties and clini-
cal usefulness [34]. Imbalance is diagnosed if the ratio 
of effort and reward equals or exceeds 1. Work-related 
behavior patterns and coping styles were assessed by 
the Occupational Stress and Coping Inventory (German 
abbreviation: AVEM) [33], which classifies work behav-
ior patterns based on the ways a person handles stressful 
situations. It differentiates four types: the healthy-ambi-
tious type (G: “Good health”), the unambitious type (S: 
“Attitude of sparing investment at work”), the excessively 
ambitious type (Risk pattern A: “Ambitious”), and the 
resigned type (Risk pattern B: “Burnout”). The AVEM 
has been reported to be valid and reliable in non-clinical 
and clinical populations including cancer patients [31, 
33].

Recruitment procedures and nonresponder analysis

Recruitment

The patient flow diagram is displayed in Fig. 1. Of 1798 
patients admitted to the rehabilitation clinics, 883 (49.1%) 
eligible patients were approached for study participation, 
of which 837 (94.7%) consented to participate. Among 
those, 837 (100%) answered questionnaires at t1 and t2, 714 
(85%) at 12 months follow-up (t3), and 576 (81% of 714) at 
36 months follow-up (t4). At t4, 50 participants had reached 
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the regular retirement age during follow-up (65–67 years, 
depending on the year of birth), and had to be excluded from 
the analyses on RTW outcomes. Further, seven working-
age participants did not report RTW outcomes, leaving 519 
LPCa survivors for analyses.

Nonresponder analysis at 36 months follow‑up

Marriage (85 vs. 76%), higher income (≥ 3000 €: 49 vs. 
39%), and endoscopic rather than robot-assisted RP (51 
vs. 47%) at t1 were significantly more frequent in respond-
ents than nonrespondents at 36 months follow-up. Further, 
depression (HADS-D ≥ 11: 6 vs. 12%) and anxiety (HADS-
A ≥ 11: 12 vs. 17%) at t1 were significantly less frequent in 
respondents (p = 0.001–0.014).
Statistical analysis

According to their work status, working-age LPCa sur-
vivors (N = 519) were stratified into two groups at each 
follow-up: “working” (working part- or full-time) or “not 
working” (covering the remaining categories). Depending 

on the metrics of the variables, chi-square tests (or Fisher’s 
exact test) and two-sample t tests were conducted to compare 
the two groups with regard to factors related to personal 
characteristics, health status and healthcare system, func-
tioning and symptoms, as well as work-related issues. We 
constructed a multivariable binary logistic regression model 
including all factors that significantly differentiated between 
the two groups in bivariable analyses. Regression analysis 
was conducted with “not working at 36 months follow-up” 
being the dependent variable (reference group: working). 
Based on the theoretical and statistical pre-selection, poten-
tial predictors were entered simultaneously into the multi-
variable regression model (method: enter). Multicollinearity 
analysis showed variance inflation factors of less than 1.4; 
hence it did not pose a problem [25]. Missing data was han-
dled by list-wise deletion, resulting in a final sample of 505 
out of 519 (97%) LPCa survivors. Strengths of associations 
were expressed as odds ratios (OR) with 95% confidence 
intervals (CI). To evaluate the goodness-of-fit of the logistic 
model we used Nagelkerke’s pseudo  R2 with values > 0.5 
being considered very good [5].

Fig. 1  Study recruiting process 
and sample development Working-age men (≤ 64 years) admitted to 

post-acute rehabilitation after radical 

prostatectomy due to diagnosis of localized 

prostate cancer 

N=1798

Study participants at the beginning of the 

rehabilitation program (t1)

N=837

Exclusion: 

Early retirement or pending application for a pension, N=511

No paid employment before surgery, N=186

Lymphogenic or distant metastasis, N=76

No fluent German or cognitive impairments, N=61

Fulfilment of other exclusion criteria, N=81

Not interested in study participation, N=46

Lost to follow-up:

N=123 (reasons unknown)

Study participants at the end of the 

rehabilitation program (t2)

N=837

Study participants at 12 months 

follow-up (t3)

N=714

Study participants at 36 months 

follow-up (t4)

N=576

Lost to follow-up:

N=138 (reasons unknown)

Final sample assessable for analyses

N=519

Secondary exclusion:

Old-age retirement, N=50

Missing information on RTW outcomes (working-age 

respondents), N=7 

Lost to follow-up:

N=0 
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Analyses were performed using SPSS software version 
22.0 (IBM, 2013). All significance tests were two-tailed 
using a significance level of α < 0.05.

The Strengthening the Reporting of Observational Stud-
ies in Epidemiology (STROBE) [43] guidelines were used 
to ensure the reporting of this observational study.

Results

Sample characteristics

Of 519 LPCa survivors, 85% were married, 46% low-edu-
cated, and baseline age was on average 57 years. The major-
ity had been diagnosed with stage T1-T2 prostate cancer 
within 3 months prior rehabilitation (Table 1).

RTW rate at 36 months follow‑up and work 
sustainability

Three-hundred seventy-seven LPCa survivors (72.6%) 
worked at 36 months follow-up. Reasons for not working 
were early retirement in 113 (21.8%), being unemployed in 
23 (4.4%) and receiving disability pension in 6 (1.2%) cases. 
Allocation to the “early retirement” group was defined by 
being retired but younger than the regular retirement age 
adjusted to the year of birth, and not indicating that retire-
ment was cancer-related. Mean age of the “early retirement” 
group of 113 LPCa survivors was 62.7 years (SD 1.7) at 
follow-up.

Patterns of occupational activity were assessed by com-
parison of working-age LPCa survivors’ work status at 
12 months (t3) and 36 months (t4) follow-up. Three-hundred 
sixty-five (70.7%) worked at both points of time, indicating 
a majority of LPCa survivors with sustained RTW. In con-
trast, 44 (8.5%) reported continuous occupational inactivity. 
In 95 (18.4%) LPCa survivors, a negative change of their 
work status was observed, as they worked at 12 months but 
no longer at 36 months follow-up. Reversely, a minority of 
12 (2.3%) showed a positive change, as they did not work at 
first but at second follow-up.

Among 377 LPCa survivors who worked at 36 months 
follow-up, most reported no cancer-related changes in their 
work situation within the last year: 322 (88.3%) reported a 
stable workplace and/or job tasks, and 335 (90.8%) reported 
no changes of hours worked. Additionally, changes of inter-
personal relationships at work were only observed in smaller 
subgroups of 27 (7.3%) LPCa survivors regarding relation-
ships with employers, 21 (5.7%) with supervisors, and 20 
(5.4%) with co-workers.

Factors associated with work status at 36 months 
follow‑up

Bivariable analyses revealed that single aspects of the 
applied model of work and cancer[18] significantly differed 
between LPCa survivors who were “working” vs. “not work-
ing” at 36 months follow-up. With regard to personal char-
acteristics/socio-demographics, those of the “not working” 
group were significantly older (mean 59.6 vs. 55.3 years) 
and showed lower levels of education, monthly household 
net income, and socio-economic status at the beginning of 
the rehabilitation program (t1). Family status and occu-
pational position were not associated with work status at 
36 months follow-up (Table 1).

In contrast, no significant associations between work sta-
tus and factors reflecting the health status and well-being 
and healthcare system were observed, including the type of 
RP surgery and in-/outpatient rehabilitation setting. How-
ever, LPCa survivors with tumor stage T3 showed a higher 
tendency of not working (Table 1).

Regarding factors related to functioning and symptoms, 
LPCa survivors of the “not working” group showed sig-
nificantly lower physical functioning and higher levels of 
fatigue as assessed at the end of the rehabilitation program 
(t2). However, mean differences in both scales were less than 
10 points, with ≥ 10 points being widely regarded as clini-
cally important for the EORTC QLQ-C30. For most cancer-
related functioning and symptom scales (EORTC QLQ-C30) 
and all prostate-specific symptoms (EORTC QLQ-PR25) as 
well as anxiety/depression (HADS), no significant differ-
ences were observed (Table 2).

With respect to factors reflecting work demands and work 
environment, LPCa survivors of the “not working” group 
exhibited significantly less healthy-ambitious (Type G) but 
more unambitious (Type S) work behavior patterns than 
their counterparts at the beginning of the rehabilitation pro-
gram (t1). Further, those who had reported their intention 
to apply for a disability pension at this early time in the 
RTW process more frequently belonged to the “not working” 
group at 36 months follow-up (t4). However, LPCa survivors 
of this group had not reported worse self-assessed work abil-
ity, more occupational stress, or effort-reward-imbalance at 
t1 (Table 3).

Prospective predictors of not working at 36 months 
follow‑up

Multivariable logistic regression revealed six predictors 
increasing the probability of not working 3 years after hav-
ing attended a cancer rehabilitation program: Older age 
[OR  1.95; 95% Confidence Interval (CI) 1.69–2.25], low- 
[OR  4.81; 95% CI 2.07–11.16], or middle socio-economic 
status [OR  3.44; 95% CI 1.74–6.83], higher symptom 
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Table 1  Factors related to personal characteristics, health status, and healthcare system of the entire sample and with regard to work status at 36 
months follow-up (N = 519)

Factors related to the dimensions of “Per-
sonal characteristics / socio-demograph-
ics”, “Health status and well-being”, and 
“Healthcare system”

Entire sample 
(N = 519)

Working (N = 377) Not working 
(N = 142)

n % n % n % T/χ2 df p

Factors related to the dimension of “Personal characteristics / socio-demographics” 
Age (M, SD) (t1) 519 56.5 (4.0) 377 55.3 (4.9) 142 59.6 (1.9) -12.474 484.351 < .001a

Family status (t1)
Single 32 6.2 26 6.9 6 4.3 1.232 2 .540b

Married 437 85.0 317 84.5 120 86.3
Separated, divorced, widowed 45 8.8 32 8.5 13 9.4
School education (t1)
Up to 9 years 234 46.3 159 42.9 75 56.0 10.689 2 .008b

10 years 115 22.8 84 22.6 31 23.1
12–13 years 156 30.9 128 34.5 28 20.9
Occupational position (t1)
Blue-collar job 188 36.5 129 34.6 57 40.7 10.947 2 .228b

White-collar job 257 49.9 188 50.4 69 49.3
Self-employed or public servant 70 13.6 56 15.0 14 10.0
Monthly household net income (t1)
 < 2000 € 79 16.0 51 14.0 28 21.2 8.540 3 .036b

2000- < 3000 € 180 36.3 128 35.3 52 39.4
3000- < 4000 € 140 28.3 104 28.7 36 27.3
4000 € or more 96 19.4 80 22.0 16 12.1
Socio-economic status (t1)
Low 97 18.9 62 16.6 35 25.2 11.688 2 .003b

Middle 284 55.4 202 54.0 82 59.0
High 132 25.7 110 29.4 22 15.8
Factors related to the dimensions of “Health status and well-being” and “Healthcare system”
Tumor stage at diagnosis (t1)
T1/T2 423 81.5 315 83.6 108 76.1 3.847 1 .050b

T3 96 18.5 62 16.4 34 23.9
Time since diagnosis by punch biopsy (t1)
0–3 months 456 87.9 329 87.3 127 89.4 .455 1 .500b

 ≥ 4 months 63 12.1 48 12.7 15 10.6
Surgical procedure (t1)
Retropubic 267 51.4 188 49.9 79 55.6 1.723 - .647c

Perineal 5 1.0 4 1.1 1 0.7
Endoscopic 84 16.2 61 16.2 23 16.2
Robot-assisted (DaVinci) 163 31.4 124 32.9 39 27.5
Karnofsky performance  statusd (t1)
≤ 70% 184 35.5 137 36.4 47 33.1 .557 3 .906b

80% 234 45.1 168 44.6 66 46.5
90% 75 14.5 54 14.3 21 14.8
100% 26 5.0 18 4.8 8 5.6
Comorbidities (t1)
None 203 39.1 149 39.5 54 38.0 2.530 2 .282b

1 187 36.0 141 37.4 46 32.4
≥ 2 129 24.9 87 23.1 42 29.6
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burden due to fatigue reported at the end of the rehabili-
tation program [OR  1.02; 95% CI 1.02–1.03] as well as 
having expressed “unambitious (Type S)” [OR  4.49; 95% 
CI 2.16–9.32] or “resigned (Type B)” [OR  2.77; 95% CI 
1.17–6.54] work behavior patterns at the beginning of the 
rehabilitation program. With few predictors, the model 
explained 55% of the total variability of long-term RTW 
(Nagelkerke’s pseudo  R2: 0.545) (Table 4).

Discussion

We analyzed long-term RTW and prospective predictors for 
not working in 519 LPCa survivors 3 years after post-acute 
rehabilitation following RP. The majority (88%) had started the 
rehabilitation program within 3 months after diagnosis of LPCa.

Our findings show that a substantial proportion of LPCa 
survivors (73%) worked at 36 months follow-up. This find-
ing corresponds with a recent review on work retention 
of cancer survivors from mixed cancer sites, which found 
proportions of 72% working at 2–2.9 years post-diagnosis 
[12]. In our study, the most common reason for not work-
ing was early retirement (22%), followed by unemployment 
(4%), and having been granted a disability pension (1%). In 
comparison, a German population-based study investigat-
ing RTW outcomes of cancer survivors (mixed cancer sites) 
reported disability pension (17%), early retirement (6%), and 
unemployment (4%) as most frequent reasons for not work-
ing after an average of 8.3 years post-diagnosis [3].

Regarding patterns of occupational activity (12 and 36 
months follow-up), continuous employment was observed 
in nearly three quarter of LPCa survivors (71%), while 
subgroups did not work at both time points (9%) or experi-
enced unfavorable change of work status (18%). In a Dutch 
study, survivors from mixed tumor types (up to four years 
after diagnosis) were classified as “continuously working” 
in 60%, “continuously not working” in 20%, and “nega-
tive change in work status” in 15% [15]. Due to specific vs. 
mixed cancer sites and unknown proportion of the Dutch 
survivors who had undergone rehabilitation, comparabil-
ity of data is limited but points to the fact that long-term 
work continuation is a realistic goal among cancer survivors 
including men treated by RP for LPCa.

Concepts of rehabilitation interventions addressing RTW 
after cancer vary considerably: Reviews point to different 
time points and localizations [6] and confirm that only 
diverse, multidisciplinary rehabilitation was effective com-
pared with care as usual [39]. The sustaining high RTW 
rates in our study may reflect the beneficence of multidisci-
plinary approaches and early onset of rehabilitation in the 
RTW process of LPCa survivors treated by RP. However, 
we cannot attribute the positive RTW outcome to rehabili-
tation alone in the absence of a control group. A German 
population-based study including both rehabilitants and 
non-rehabilitants found no significant association between 
participation in oncological rehabilitation and RTW in the 
subgroup of prostate cancer survivors, but the observational 

Table 1  (continued)

Factors related to the dimensions of “Per-
sonal characteristics / socio-demograph-
ics”, “Health status and well-being”, and 
“Healthcare system”

Entire sample 
(N = 519)

Working (N = 377) Not working 
(N = 142)

n % n % n % T/χ2 df p

Urinary  incontinencee (t2)
°0 255 49.3 192 51.2 63 44.4 4.167 3 .244b

°I 172 33.3 115 30.7 57 40.1
°II 49 9.5 37 9.9 12 8.5
°III 41 7.9 31 8.3 10 7.0
Rehabilitation setting (t1)
Inpatient 462 89.0 336 89.1 126 88.7 .016 1 .899b

Outpatient 57 11.0 41 10.9 16 11.3

a Two-sample t test (two-tailed)
b Chi-square test
c Fisher’s exact test
d 100%: normal activity, no complaints; 90%: able to carry on normal activities, minor signs or symptoms of disease; 80%: normal activity with 
effort; 70%: care for self, but unable to carry on normal activity or to do active work
e Grade 0: no incontinence; Grade 1: only at afternoon; Grade 2: already before noon; Grade 3: also at nights
Abbreviations: M, mean; SD, standard deviation; p, probability of type I error; T, T-statistics of the two-sample t test; χ2,  Chi2-statistics of the 
chi-square test; df, degrees of freedom; t1, beginning of the rehabilitation program; t2, end of the rehabilitation program
Significant values are marked in bold
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design of this study also limits the information value regard-
ing the potential effects of rehabilitation on RTW [3].

Regarding the predictor profile, our study showed older 
age and lower socio-economic status to increase the likeli-
hood of not working among LPCa survivors. These findings 
correspond with previously reported prognostic factors for 
work retention in cancer survivors, both across cancer sites 
[3, 12] and specific to prostate cancer [27, 47]. Although not 
being modifiable, assessment of these factors is highly rel-
evant since it allows for early identification of LPCa patients 
at risk and enables healthcare providers for timely planning 
of tailored rehabilitation measures. Special attention must 
be paid to the role of social inequality in the group of cancer 

survivors under study, and need for more research on work-
related issues among cancer survivors with a lower socio-
economic status has already been acknowledged [2, 10].

In contrast, fatigue and work behavior patterns, which 
also significantly predicted not working in our study, are 
modifiable factors. Fatigue has impact on cancer survi-
vors’ physical and psychosocial functioning [2] and poses 
a relevant burden at work. Empirical evidence shows that 
fatigue is associated with unemployment [28], ability to 
retain paid employment [36], diminished work ability [37, 
46] and work-related cognitive functioning [14, 24], and 
cancer survivors narrate symptoms to be difficult to man-
age at work. A recent review on work after prostate cancer 

Table 2  Factors related to 
functioning and symptoms 
of the entire sample and with 
regard to work status at 36 
months follow-up (N = 519)

a Two-sample t test (two-tailed)
b Functioning scales omitted
c Entire sample: N = 319; Working at 36 months follow-up: N = 233; Not working at 36 months follow-up: 
N = 142; lower N because only a subgroup of patients used incontinence aids
Abbreviations: M, mean; SD, standard deviation; p, probability of type I error; T, T-statistics of the two-
sample t test; df, degrees of freedom; t2, end of the rehabilitation program; HADS, Hospital Anxiety and 
Depression Scale; EORTC QLQ-C30, European Organization for Research and Treatment of Cancer Qual-
ity of Life – core questionnaire; EORTC QLQ-PR25, European Organization for Research and Treatment 
of Cancer Quality of Life Questionnaire – prostate-specific module
Significant values are marked in bold

Factors related to the dimensions of 
“Functioning” and “Symptoms”

Entire 
sample 
(N = 519)

Working 
(N = 377)

Not 
working 
(N = 142)

M SD M SD M SD T df Pa

Anxiety and depression (HADS, t2)
Anxiety 4.8 3.5 4.6 3.5 5.2 3.6 - 1.599 517 .110
Depression 4.0 3.2 3.9 3.0 4.1 3.5  - .701 517 .483
Cancer-specific health-related quality of life (EORTC QLQ-C30, t2)
Global health status 65.6 17.2 66.0 16.7 64.6 18.6 .829 517 .407
Physical functioning 75.5 16.7 68.6 21.1 69.5 18.0 2.403 517 .014
Role functioning 53.6 28.4 53.7 28.5 53.4 28.1 .567 517 .912
Emotional functioning 76.8 20.4 77.6 20.2 74.7 20.6 1.448 517 .148
Cognitive functioning 83.8 19.3 84.4 18.8 82.0 20.4 1.240 517 .215
Social functioning 67.9 23.6 68.2 23.3 66.9 24.3 .566 517 .572
Fatigue 33.2 21.5 31.8 21.1 37.1 22.1  - 2.528 517 .012
Vomiting 1.7 7.4 1.4 5.2 2.5 11.4  - 1.102 163.520 .272
Pain 24.0 25.4 23.3 25.5 25.4 25.2  - .803 517 .423
Dyspnea 16.5 22.7 15.9 23.0 18.1 22.0  - .987 516 .324
Insomnia 29.3 30.7 27.7 29.7 33.6 32.9  - 1.930 516 .054
Appetite loss 5.7 15.3 5.3 14.8 6.8 16.6  - .995 517 .320
Constipation 9.3 20.2 8.9 19.4 10.3 22.2  - .702 517 .483
Diarrhea 4.4 14.0 4.9 14.5 3.3 12.7 1.218 286.721 .224
Financial problems 24.2 29.4 25.0 29.6 22.1 28.9 1.012 516 .312
Prostate cancer-specific health-related quality of life (EORTC QLQ-PR25, t2)b

Urinary incontinence 33.3 17.4 32.8 17.3 34.7 17.8  - 1.123 515 .262
Bowel symptoms 5.4 8.9 5.4 9.0 5.4 8.3 .036 509 .971
Hormonal-therapy induced symptoms 12.9 11.3 12.6 10.8 13.5 12.7  - .709 217.374 .479
Bother due to incontinence  aidsc 36.9 31.9 37.8 31.8 34.5 31.1 .814 317 .416
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also identified treatment-related side effects, including 
fatigue, as a barrier for reduced work status, longer sick-
ness absence, and early retirement in this patient group 
[27]. Due to age-related cognitive and physical abili-
ties, fatigue may even aggravate work-related problems 
in older LPCa survivors. However, it is notable that the 
strength of association between fatigue levels at the end 
of the rehabilitation program and not working 3 years 
post-rehabilitation was rather small. Interestingly, other 
common side effects of treatment did not impact RTW 
at 36 month follow-up. Neither patient-reported urinary 
incontinence, bowel symptoms, hormonal-therapy induced 
symptoms, and bother due to incontinence aid (assessed 
via EORTC-PR25 questionnaire) nor physician-reported 
extent of urinary incontinence at the end of rehabilitation 
were associated with the outcome. Prior studies indicated 
relationships particularly between urinary incontinence 
and work status [47]; however, follow-ups covered a 
shorter time period which limits comparability.

Regarding work behavior patterns, 43% of LPCa survi-
vors not working 3 years post-rehabilitation had reported 
unambitious and 20% resigned work behavior during the 
rehabilitation program. While both behavior patterns include 
unambitious attitudes towards work, the first is further char-
acterized by low engagement but positive emotionality, and 
the latter by lack of emotional distance at work, diminished 

stress resistance, and negative emotionality [31, 33]. Con-
currently, previous research suggested that long-term can-
cer survivors who applied active coping mechanisms felt 
in a better position to handle work-related problems [16]. 
Since behavioral determinants might be of relevant impact 
on RTW retention, rehabilitation interventions should spe-
cifically address this topic to strengthen LPCa survivors’ 
resources. However, as it has already been concluded, 
impact and mechanisms of behavioral determinants need to 
be understood in greater detail [16].

Fatigue and psychosocial issues of cancer survivors 
have been confirmed to be amenable to cancer rehabilita-
tion [35]. Treatment of fatigue symptoms and psychosocial 
interventions to support coping with the disease, treatment 
and its sequelae, including work-related issues, are central 
responsibilities of multidisciplinary cancer rehabilitation 
in Germany. Work-related medical rehabilitation programs 
have been strongly promoted by the German pension insur-
ance in recent years; however, studies of interventions to 
improve occupational outcomes in cancer survivors have 
shown mixed results [7, 17].

Our study has several strengths including its longitu-
dinal design, the well-defined sample of LPCa survivors 
and consistently high response rates. However, some meth-
odological limitations need to be noticed. With regard to 
generalizability and interpretation of results, our findings 

Table 3  Factors related to work demands and work environment of the entire sample and with regard to work status at 36 months follow-up 
(N = 519)

a Chi-square test
Abbreviations: M, mean; SD, standard deviation; p, probability of type I error; χ2,  Chi2-statistics of the chi-square test; df, degrees of freedom; 
t1, beginning of the rehabilitation program; AVEM, Occupational Stress and Coping Inventory; ERI, Effort-Reward Imbalance at Work Ques-
tionnaire; SIBAR, Screening Instrument Work and Occupation
Significant values are marked in bold

Factors related to the dimensions of “Work 
demands” and “Work environment”

Entire sample 
(N = 519)

Working 
(N = 377)

Not working 
(N = 142)

n % n % n % χ2 df Pa

Work behavior patterns and coping styles (AVEM, t1)
Healthy-ambitious (Type G) 133 25.6 107 28.4 26 18.3 15.313 4 .004
Unambitious (Type S) 170 32.8 109 28.9 61 43.0
Excessively ambitious (Risk Tye A) 91 17.5 71 18.8 20 14.1
Resigned (Risk Type B) 84 16.2 56 14.9 28 19.7
Unclear 41 7.9 34 9.0 7 4.9
Risk factors for early retirement (SIBAR, t1)
Self-assessed work ability
No work ability 124 24.0 84 22.4 40 28.2 1.887 2 .389
Limited work ability 342 66.2 253 67.5 89 62.7
Full work ability 51 9.9 38 10.1 13 9.2
Intention to apply for a disability pension (yes) 122 23.5 71 19.1 51 36.7 17.255 1 < .001
Occupational stress (yes) 70 13.6 46 12.3 24 17.0 1.976 1 .160
Effort-reward imbalance (ERI Cut off ≥ 1, t1) 52 10.2 40 10.7 12 8.8 .411 1 .521
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cannot be interpreted for prostate cancer survivors who do 
not use rehabilitation services. As non-rehabilitants were 
not included as comparison group, it is not possible to 
directly proof the effects of rehabilitation on long-term 
RTW. Further, we only included LPCa survivors who 
had undergone RP, thus representing a cancer survivor 
group with relatively good prognosis. Together with the 
selection criteria of paid work prior RP, this might have 
resulted in an overestimation of the long-term RTW rate. 
Lacking information about rehabilitation participants who 
eventually died during the two follow-ups and about other 

reasons for nonresponse also restricts the interpretation 
of our findings. Furthermore, any conclusions regarding 
the role of fatigue in this study must be treated with cau-
tion because fatigue was measured as one symptom of the 
EORTC Quality of Life questionnaires only. As other stud-
ies with LPCa survivors treated by RP show that clinically 
relevant fatigue levels are less in this population than in 
other treatment groups [4, 38], it would be highly recom-
mendable that future studies measure and explore the role 
of fatigue in this specific patient population more com-
prehensively, to resolve any inconsistencies in this regard.

Table 4  Results of the 
multivariable regression model 
for not working at 36 months 
follow-up

Reference group: Working 36 months after the end of the rehabilitation program (binary logistic regression 
model)
N = 505 of 519 patients (due to listwise deletion); tolerance values between .605 und .991; Nagelkerke’s 
pseudo  R2: 0.545
a Tumor stage was included in the multivariable analysis because it nearly reached statistical significance in 
bivariable analysis (p = .050)
Abbreviations: ß, unstandardized regression coefficient; SE, standard error; OR, odds ratio for independent 
variables; CI, 95% confidence interval; p, probability of type I error; t1, beginning of the rehabilitation pro-
gram: t2, end of the rehabilitation program; HADS, Hospital Anxiety and Depression Scale; EORTC QLQ-
C30, European Organization for Research and Treatment of Cancer Quality of Life - core questionnaire; 
AVEM, Occupational Stress and Coping Inventory; SIBAR, Screening Instrument Work and Occupation
Significant values are marked in bold

Not working 36 months after the end of the rehabilitation 
program

β SE p OR 95% CI

Factors related to “Personal characteristics / Socio-demographics” (t1)
Age .666 .073  < .001 1.947 1.687–2.246
Socio-economic status
High Ref
Middle 1.236 .350  < .001 3.442 1.735–6.829
Low 1.571 .429  < .001 4.811 2.074–11.158
Factors related to “Health status and well-being” (t1)
Tumor  stagea

T3 Ref
T1/T2 -.612 .342 .074 .542 .278–1.060
Factors related to “Functioning” and “Symptoms” (t2)
Fatigue (EORTC QLQ-C30) .018 .008 .028 1.018 1.002–1.034
Physical functioning (EORTC QLQ-C30) -.010 .010 .306 .990 .970–1.010
Factors related to “Work demands” and “Work environment” (t1)
Work-related behavior patterns and coping styles (AVEM)
Healthy-ambitious (Type G) Ref
Unambitious (Type S) 1.501 .373 < .001 4.485 2.160–9.315
Excessively ambitious (Risk Type A) .315 .430 .464 1.370 .590–3.181
Resigned (Risk Type B) 1.018 .439 .020 2.766 1.170–6.538
Unclear .316 .592 .594 1.371 .430–4.375
Intention to apply for a disability pension (SIBAR)
No Ref
Yes .480 .297 .106 1.615 .903–2.891
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Conclusion

Sustained RTW is a realistic goal for many LPCa survivors 
after RP who had attended a post-acute cancer rehabilitation 
program. The results of this study contribute to the identifi-
cation of at-risk LPCa survivors early in the RTW process. 
They point to the need for tailored rehabilitation to avoid 
marginalization of those with low social status due to long-
term labor market withdrawal. Further, supportive interven-
tions related to the management of fatigue symptoms and 
work-related coping styles during the course of rehabilitation 
and aftercare could improve RTW in the population under 
study, as these emerged as significant but modifiable factors 
impeding work retention. Adequate screening is needed to 
target the subgroup of LPCa survivors in need of intensified 
or specifically tailored care. This could include the applica-
tion of existing, validated instruments for assessment of work 
behavior patterns, and coping styles.

Acknowledgements General non-financial advisory support has been 
provided by the COST Action IS1211 CANWON (CB). The support 
of all prostate cancer survivors who participated in the present study 
is highly appreciated.

Authors’ contributions AU collected data, prepared data for statistical 
analyses, conducted statistical analyses, searched literature, and drafted 
the manuscript. CB was the principal investigators of the study; she led 
the application for funding, designed the overall study, and supervised 
data collection, analyses, and writing of the manuscript. HMR collected 
data and prepared data for statistical analyses. UO, CK, MR, and CHA 
recruited patients and collected data. All authors have provided com-
ments and critical revisions to the manuscript. The final version was 
approved by all authors prior to submission.

Funding Open Access funding enabled and organized by Projekt 
DEAL. This work was funded by the North Rhine-Westfalia Associa-
tion for the Fight against Cancer, Germany (no assigned reference num-
ber). The funding source was not involved in conduct of the research 
(collection, analysis, and interpretation of the data) and preparation of 
the manuscript (writing the report, decision to submit the manuscript 
for publication). The corresponding author had full access to all the 
data and had responsibility for the decision to submit for publication.

Availability of data and material The authors have full control over 
the primary data. The data analyzed in this study are housed at the 
Department of Medical Psychology, University Medical Center Ham-
burg-Eppendorf, Martinistr. 52, 20,246 Hamburg, Germany. As per the 
research ethics committee approval, this dataset is subject to ethical 
restrictions and local data protection regulations that do not allow pub-
lication of raw data. All relevant data for the conclusions are presented 
in the manuscript.

Code availability Not applicable.

Declarations 

Consent to participate The study protocol was reviewed and approved 
by the General Medical Council of Hamburg, Germany (reference num-
ber PV3547, 08 October 2010), and the department of data security 

of the German Pension Insurance Agency, Berlin, Germany. All study 
participants provided written informed consent for study participation, 
data analysis, and publication.

Consent for publication Not applicable.

Conflict of interest Authors declare no conflicts of interest.
The authors have full control over the primary data and agree to allow 
the journal to review the data, if requested.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

 1. Aaronson NK, Ahmedzai S, Bergman, et al (1993) The Euro-
pean Organization for Research and Treatment of Cancer QLQ-
C30; A quality o life instrument for use in international clinical 
trials in oncology. J Natl Cancer Inst 85:365–376

 2. Aaronson NK, Mattioli C, Minton O et al (2014) Beyond treat-
ment - Psychosocial and behavioural issues in cancer survivor-
ship research and practice. Eur J Cancer 12:54–64

 3. Arndt V, Koch-Gallenkamp L, Bertram H et al (2019) Return 
to work after cancer. A multi-regional population-based study 
from Germany. Acta Oncol 58:811–818

 4. Ashton RE, Tew GA, Robson WA, Saxton JM, Aning JJ (2019) 
Cross-sectional study of patient-reported fatigue, physical activ-
ity and cardiovascular status in men after robotic-assisted radi-
cal prostatectomy. Support Care Cancer 27:4763–4770

 5. Backhaus K, Erichson B, Plinke W, Weiber R (2011) Multi-
variate Analysemethoden: Eine anwendungsorientierte Ein-
fuehrung. Springer-Verlag, Berlin

 6. Bilodeau K, Tremblay D, Durand MJ (2017) Exploration of 
return-to-work interventions for breast cancer patients: a scop-
ing review. Support Care Cancer 25:1993–2007

 7. Böttcher HM, Steimann M, Ullrich A, Rotsch M, Zurborn KH, 
Koch U, Bergelt C (2013) Evaluation of a vocationally oriented 
concept within inpatient oncological rehabilitation. Rehabilita-
tion 52:329–336 ([Article in German])

 8. Bürger W, Deck R (2009) SIBAR ein kurzes Screening-Instru-
ment zur Messung des Bedarfs an berufsbezogenen Behand-
lungsangeboten in der medizinischen Rehabilitation. Rehabilita-
tion 48:211–221

 9. Bundesarbeitsgemeinschaft für Rehabiliation (BAR) (2004) 
Rahmenempfehlungen zur ambulanten onkologischen Reha-
bilitation. Frankfurt am Main. Website: https:// www. bar- frank 
furt. de/ filea dmin/ datei liste/_ publi katio nen/ reha_ verei nbaru 
ngen/ pdfs/ Rahme nempf ehlung_ zur_ onkol ogisc hen_ Rehab ilita 
tion. pdf. Accessed 26. June 2021

 10. Butow P, Laidsaar-Powell R, Konings S, Lim CYS, Koczwara B 
(2020) Return to work after a cancer diagnosis: a meta-review 
of reviews and a meta-synthesis of recent qualitative studies. J 
Cancer Surviv 14:114–134

853Supportive Care in Cancer (2022) 30:843–854

http://creativecommons.org/licenses/by/4.0/
https://www.bar-frankfurt.de/fileadmin/dateiliste/_publikationen/reha_vereinbarungen/pdfs/Rahmenempfehlung_zur_onkologischen_Rehabilitation.pdf
https://www.bar-frankfurt.de/fileadmin/dateiliste/_publikationen/reha_vereinbarungen/pdfs/Rahmenempfehlung_zur_onkologischen_Rehabilitation.pdf
https://www.bar-frankfurt.de/fileadmin/dateiliste/_publikationen/reha_vereinbarungen/pdfs/Rahmenempfehlung_zur_onkologischen_Rehabilitation.pdf
https://www.bar-frankfurt.de/fileadmin/dateiliste/_publikationen/reha_vereinbarungen/pdfs/Rahmenempfehlung_zur_onkologischen_Rehabilitation.pdf


1 3

 11. de Boer A, Taskila TK, Tamminga SJ, Feuerstein M, Frings-
Dresen MH, Verbeek JH (2015) Interventions to enhance 
return-to-work for cancer patients. Cochrane Database Syst Rev 
25:CD007569

 12. de Boer AG, Torp S, Popa A et al (2020) Long-term work reten-
tion after treatment for cancer: a systematic review and meta-
analysis. J Cancer Surviv 14:135–150

 13. Deutsche Rentenversicherung Bund (2015) KTL-Klassifikation 
therapeutischer Leistungen in der medizinischen Rehabilitation. 
Berlin. Website: https:// www. deuts che- rente nvers icher ung. de/ 
Share dDocs/ Downl oads/ DE/ Exper ten/ infos_ reha_ einri chtun 
gen/ klass ifika tionen/ datei anhae nge/ KTL/ ktl_ 2015_ pdf. pdf?__ 
blob= publi catio nFile &v=1. Accessed 26. June 2021

 14. Dorland HF, Abma FL, Roelen CAM et al (2018) Work-spe-
cific cognitive symptoms and the role of work characteristics, 
fatigue, and depressive symptoms in cancer patients 18 months 
post return to work. Psycho-Oncology 27:2229–2236

 15. Duijts SFA, Kieffer JM, van Muijen P, van der Beek AJ (2017) 
Sustained employability and health-related quality of life in cancer 
survivors up to four years after diagnosis. Acta Oncol 56:174–182

 16. Duijts SFA, van Egmond MP, Gits M, van der Beek AJ, Bleiker 
EM (2017) Cancer survivors’ perspectives and experiences 
regarding behavioral determinants of return to work and con-
tinuation of work. Disabil Rehabil 39:2164–2172

 17. Fauser D, Wienert J, Beinert T, Schmielau J, Biester I, Krüger HU, 
Presl A, Bethge M (2019) Work-related medical rehabilitation 
in patients with cancer-Postrehabilitation results from a cluster-
randomized multicenter trial. Cancer 125:2666–2674

 18. Feuerstein M, Todd BL, Moskowitz MC et al (2010) Work in 
cancer survivors: A model for practice and research. J Cancer 
Surviv 4:415–437

 19. Heinesen E, Imai S, Maruyama S (2018) Employment, job skills 
and occupational mobility of cancer survivors. J Health Econ 
58:151–175

 20. Hellbom M, Bergelt C, Bergenmar M et al (2011) Cancer reha-
bilitation: A Nordic and European perspective. Acta Oncol 
50:179–186

 21. Herrmann C (1997) International experiences with the hospital 
anxiety and depression scale - a review of validation data and 
clinical results. J Psychosom Res 42:17–41

 22. Herrmann C, Buss U, Snaith RP (1995) HADS-D: Hospital Anxi-
ety and Depression Scale - German Version. Verlag Hans Huber, 
Bern

 23. Karnofsky D, Burchenal J (1949) The clinical evaluation of chem-
otherapeutic agents in cancer. In: McLeod C (ed) Evaluation of 
chemotherapeutic agents. Columbia University Press, pp 191–205

 24. Kennedy F (2007) Returning to work following cancer: a qualita-
tive exploratory study into the experience of returning to work 
following cancer. Eur J Cancer Care 16:17–25

 25. Mansfield ER, Helms BP (1982) Detecting multicollinearity. Am 
Stat 36:158–160

 26. Mbengi RK, Otter R, Mortelmans K, Arbyn M, Van Oyen H, 
Bouland C, De Brouwer C (2016) Barriers and opportunities for 
return-to-work of cancer survivors: time for action—rapid review 
and expert consultation. Syst Rev 5:1–10

 27. McLennan C, Ludvik D, Chambers S, Frydenberg M (2019) 
Work after prostate cancer: a systematic review. J Cancer Surviv 
13:282–291

 28. Mehnert A (2011) Employment and work-related issues in cancer 
survivors. Crit Rev Oncol 77:109–130

 29. Mols F, Thong MS, Vreugdenhil G, van de Poll-Franse LV (2009) 
Long-term cancer survivors experience work changes after diag-
nosis: results of a population-based study. Psychooncology 
18:1252–1260

 30. Moran JR, Short PF, Hollenbeak CS (2011) Long-term employ-
ment effects of surviving cancer. J Health Econ 39:505–514

 31. Rath HM, Steimann M, Ullrich A et al (2015) Psychometric prop-
erties of the Occupational Stress and Coping Inventory (AVEM) 
in a cancer population. Acta Oncol 54:232–242

 32. Rath HM, Ullrich A, Otto U, Kerschgens C, Raida M, Hagen-
Aukamp C et al (2017) Rehabilitation processes in out- and inpa-
tient rehabilitation after radical prostatectomy. Rehabilitation 
56:248–256

 33. Schaarschmidt U, Fischer AW (2006) AVEM – Arbeitsbezogene 
Verhaltens- und Erlebensmuster (Manual; 3. Auflage). Hartcourt 
Test Services, Frankfurt am Main

 34. Siegrist J, Starke D, Chandola T et al (2004) The measurement of 
effort-reward imbalance at work: European comparisons. Soc Sci 
Med 58:1483–1499

 35. Silver JK, Baima J, Newman R, Galantino ML, Shockney LD 
(2013) Cancer rehabilitation may improve function in survivors 
and decrease the economic burden of cancer to individuals and 
society. Work 46:455–472

 36. Spelten ER, Verbeek JH, Uitterhoeve AL et al (2003) Cancer, 
fatigue and the return of patients to work - A prospective cohort 
study. Eur J Cancer 39:1562–1567

 37. Stergiou-Kita M, Grigorovich A, Tseung V et al (2014) Qualita-
tive meta-synthesis of survivors’ work experiences and the devel-
opment of strategies to facilitate return to work. J Cancer Surviv 
8:657–670

 38. Storey DJ, McLaren DB, Atkinson MA et al (2012) Clinically 
relevant fatigue in recurrence-free prostate cancer survivors. Ann 
Oncol 23(1):65–72

 39. Tamminga SJ, De Boer AGEM, Verbeek JHAM, Frings-Dresen 
MHW (2010) Return-to-work interventions integrated into cancer 
care: A systematic review. Occup Environ Med 67:639–648

 40. Ullrich A, Rath HM, Otto U, Kerschgens C, Raida M, Hagen-
Aukamp C, Bergelt C (2017) Outcomes across the return-to-work 
process in PC survivors attending a rehabilitation measure - results 
from a prospective study. Support Care Cancer 25:3007–3015

 41. Ullrich A, Rath HM, Otto U, Kerschgens C, Raida M, Hagen-
Aukamp C, Bergelt C (2018) Return to work in prostate cancer 
survivors – findings from a prospective study on occupational 
reintegration following a cancer rehabilitation program. BMC 
Cancer 18:751

 42. van Andel G, Bottomley A, Fossa SD et al (2008) An interna-
tional field study of the EORTC QLQ-PR25: A questionnaire for 
assessing the health-related quality of life of patients with prostate 
cancer. Eur J Cancer 44:2418–2424

 43. von Elm E, Altman DG, Egger M et al (2014) The strengthening 
the reporting of observational studies in epidemiology (STROBE) 
statement: Guidelines for reporting observational studies. Int J 
Surg 12:1495–1499

 44. Wells M, Williams V, Firnigl D et al (2013) Supporting ‘work-
related goals’ rather than ‘return to work’ after cancer? A sys-
tematic review and meta-synthesis of 25 qualitative studies. Psy-
chooncology 22:1208–1219

 45. Winkler J, Stolzenberg H (2006) Social class index in the Fed-
eral Health Survey. Gesundheitswesen 6:178–183 ([Article in 
German])

 46. Wolvers MDJ, Leensen MCJ, Groeneveld IF, Frings-Dresen 
MHW, De Boer AGEM (2019) Longitudinal associations between 
fatigue and perceived work ability in cancer survivors. J Occup 
Rehabil 29:540–549

 47. Yu Ko WF, Oliffe JL, Bottorff JL (2020) Prostate cancer 
treatment and work: a scoping review. Am J Men Health 
14:1557988320979257

Publisher’s note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

854 Supportive Care in Cancer (2022) 30:843–854

https://www.deutsche-rentenversicherung.de/SharedDocs/Downloads/DE/Experten/infos_reha_einrichtungen/klassifikationen/dateianhaenge/KTL/ktl_2015_pdf.pdf?__blob=publicationFile&v=1
https://www.deutsche-rentenversicherung.de/SharedDocs/Downloads/DE/Experten/infos_reha_einrichtungen/klassifikationen/dateianhaenge/KTL/ktl_2015_pdf.pdf?__blob=publicationFile&v=1
https://www.deutsche-rentenversicherung.de/SharedDocs/Downloads/DE/Experten/infos_reha_einrichtungen/klassifikationen/dateianhaenge/KTL/ktl_2015_pdf.pdf?__blob=publicationFile&v=1
https://www.deutsche-rentenversicherung.de/SharedDocs/Downloads/DE/Experten/infos_reha_einrichtungen/klassifikationen/dateianhaenge/KTL/ktl_2015_pdf.pdf?__blob=publicationFile&v=1

	Long-term outcomes among localized prostate cancer survivors: prospective predictors for return-to-work three years after cancer rehabilitation
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Setting and participants
	The rehabilitation program
	Measures
	Variables on RTW outcomes
	Covariates

	Recruitment procedures and nonresponder analysis
	Recruitment
	Nonresponder analysis at 36 months follow-up

	Statistical analysis

	Results
	Sample characteristics
	RTW rate at 36 months follow-up and work sustainability
	Factors associated with work status at 36 months follow-up
	Prospective predictors of not working at 36 months follow-up

	Discussion
	Conclusion
	Acknowledgements 
	References


