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Abstract
Purpose This study aims to evaluate health-related quality of life (HRQoL), psychosocial distress, and return to work (RTW) 
2 years after radical cystectomy (RC) and inpatient rehabilitation (IR).
Material and methods The study relied on prospectively collected data for 842 patients, who underwent 3 weeks of IR after 
RC and creation of an ileal conduit (IC) or ileal neobladder (INB). Validated questionnaires surveyed patients on HRQoL 
and psychosocial distress (EORTC QLQ-C30, QSC-R10). Furthermore, employment status was evaluated. Regression was 
performed to identify predictors for HRQol, psychosocial distress, and RTW.
Results Two-hundred and thirty patients were employed pre-surgery (77.8% INB, 22.2% IC). Patients with an IC suffered 
significantly more often from locally advanced disease (≥ pT3: 43.1% vs 22.9%; p = 0.004). Two years after surgery, 16.1% 
of patients had died (median days of survival 302 (IQR 204–482). Global HRQoL improved steadily, while high psychoso-
cial distress was present in 46.5% of patients 2 years after surgery. Employment was reported by 68.2% of patients, of which 
90.3% worked full-time. Retirement was reported by 18.5%. Multivariate logistic regression analysis identified age ≤ 59 years 
as the only positive predictor for RTW 2 years after surgery (OR 7.730; 95% CI 3.369–17.736; p < 0.001). Gender, surgical 
technique, tumor stage, and socioeconomic status did not influence RTW in this model. In multivariate linear regression 
analysis, RTW was identified as an independent predictor of better global HRQoL (p = 0.018) and lower psychosocial dis-
tress (p < 0.001), whereas younger patient age was identified as an independent predictor for higher psychosocial distress 
(p = 0.002).
Conclusion Global HRQoL and RTW are high among patients two years after RC. However, role and emotional, cognitive, 
and social functioning were significantly impaired, while high psychosocial distress persists in a material number of patients.
Implications for Cancer Survivors Our study highlights how a successful RTW decreases psychosocial distress and increases 
QoL in patients after RC for urothelial cancer. Nonetheless, additional efforts by employers and healthcare providers are 
needed in aftercare after creation of an INB or IC.
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Introduction

Many patients are still of working age when diagnosed with 
cancer. For patients with organ-confined muscle-invasive or 
high-risk non-muscle invasive bladder cancer, radical cys-
tectomy (RC) represents an established therapeutic option 
[1, 2]. In Germany, RC increased by 28% between 2006 and 
2019 [3]. Five-year survival after RC is between 25 and 72%, 
depending on tumor stage [4]. For urinary diversion, ileal 
conduit (IC) or ileal neobladder (INB) is well established 
[5–7]. Employment is linked to higher health-related quality 
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of life (HRQoL) in cancer patients, as a return to work 
(RTW) after therapy signals successful disease manage-
ment as well as reintegration into family and social networks 
[8–10]. Diminished QoL itself can influence survival [11, 
12]. Dependent on tumor type, up to 60% of patients suffer 
from high depression, anxiety, or an adjustment disorder 
[13]. Accordingly, psychosocial distress has been discussed 
as a “sixth vital sign” in cancer treatment [14]. Guidelines 
recommend psycho-oncological support and counseling as 
standard components of cancer treatment [15].

To enable reintegration into daily life and employment, 
German social laws entitle cancer patients to an average of 
3 weeks of inpatient rehabilitation (IR). The Guideline of the 
German Society of Urology recommends that all patients be 
offered several weeks of IR after RC for bladder cancer to 
minimize functional disorders, reduce psychological stress, 
and improve HRQoL [2]. It is assumed that in Germany 
almost all patients participate in IR as recommended. How-
ever, data in this regard is lacking. The need for rehabilita-
tion after RC is supported by recently published data, which 
reveals significantly higher rates of postoperative complica-
tions than previously reported in the literature. In addition, 
a high percentage of complications occur after discharge 
from the primary hospital [16]. This prospective study aims 
to investigate RTW, HRQoL, and psychosocial distress in a 
contemporary series of patients after RC and creation of an 
IC or an INB.

Methods

This prospective study is based on clinical data of patients 
with urothelial carcinoma of the bladder who underwent RC 
and IC or INB creation in various hospitals across Germany, 
followed by IR in a specialized center for urological reha-
bilitation (Kliniken Hartenstein, Bad Wildungen, Germany) 
between April 2018 and December 2019. The study pro-
tocol was approved by an institutional research committee 
(research authorization number FF30/2017). Validated ques-
tionnaires surveyed patients on HRQoL and psychosocial 
distress until 2 years after RC. Furthermore, employment 
status was evaluated.

Baseline characteristics comprised patients’ age, Karnof-
sky performance status, body mass index (BMI), the exist-
ence of cardiovascular disease and/or diabetes, tumor stage, 
method of surgery, utilization of neoadjuvant chemotherapy, 
and socioeconomic status [17].

Inpatient rehabilitation (IR)

During IR, psychosocial interventions were performed 
by psychologists and social worker in addition to physi-
otherapy and urologic counseling. The program includes 

information on bladder cancer and aftercare, individual, 
group, and couple psychotherapy, relaxation training, and 
psychoeducation.

Quality of Life Questionnaire (EORTC QLQ‑C30)

The EORTC QLQ-C30, issued by the European Organiza-
tion for Research and Treatment of Cancer (EORTC), is a 
questionnaire designed to evaluate QoL in cancer patients 
[18]. A high score in functional scales mirrors high quality 
of life. Normative data on the QoL of the general German 
population were used for comparison [19].

Questionnaire on Stress in Cancer Patients 
(QSC‑R10)

Patients were screened for psychosocial distress using the 
Questionnaire on Stress in Cancer Patients (QSC-R10), a 
standardized and validated 10-item self-assessment instru-
ment [20]. The 10 items cover the most relevant psychosocial 
aspects of everyday life in cancer patients and are answered 
on a scale of 0 (“not applicable”) to 5 (“very high burden”). 
The QSC-R10 total score is calculated by adding up the sin-
gle items. A sum ≥ 15 mirrors a high psychosocial distress.

Statistical analysis

Descriptive analyses were performed to examine sample 
characteristics and to describe RTW outcomes. Between-
group comparisons were analyzed using the Mann–Whitney 
U test or Chi-square test (Pearson) as appropriate. Log-rank 
test was employed to analyze survival. Multivariate regres-
sion analyses were performed to identify predictors for 
HRQoL, psychosocial distress, and RTW. Significance was 
considered at p < 0.05. Analyses were performed by using 
IBM SPSS version 29.

Results

A total of 842 patients in the overall cohort underwent RC in 
135 different hospitals in Germany. Two hundred and thirty 
patients (27.3%) were employed before surgery. Their char-
acteristics are summarized in Table 1.

Median age was 58 years (IQR 55–61) in patients with 
an INB and 61 years (IQR 57–62) in patients with an IC 
(p = 0.099). INB was chosen for 77.8% of employed patients, 
while 22.2% received an IC. Men received an INB signifi-
cantly more often as urinary diversion (85.9% vs 14.1%, 
p < 0.001). Conversely, women received an IC more often 
(61.5% vs 38.5%, p < 0.001). Locally advanced disease 
(≥ pT3) was found significantly more often in patients with 
an IC (43.1% vs 22.9%; p = 0.004). Lymph node metastases 
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were found in 23.5% of IC patients and 13.6% of patients with 
an INB—however, without a significance level (p = 0.09). 
Patients with low socioeconomic status were far more likely 
to receive an IC (64.6% vs 40.0%; p = 0.002), as patients with 
high socioeconomic status received an INB significantly more 
often (14.9% vs 2.1%, p = 0.016). There were no group differ-
ences between the two types of urinary diversion concerning 
Karnofsky performance status (median 80%), BMI (median 
25 kg/m2), and the proportion of cardiovascular disease 
(42.2%), diabetes mellitus (6.5%), neoadjuvant chemotherapy 
(15.7%), or robotic surgery (11.7%).

During follow-up, 37 of previously employed patients 
(16.1%) died. Log-rank test revealed a significantly higher 
probability of survival in patients with an INB (Chi-
square = 14.65; p < 0.001; Fig. 1). Response rate for the fol-
low-up survey 2 years after surgery was 69.1%. Eight patients 
did not report their employment status 2 years after RC.

Quality of life

Global HRQoL improved continuously and significantly up 
to two years after surgery (Fig. 2).

No significant differences were detected between the two 
types of urinary diversion. Data on HRQol and QoL func-
tional scales in comparison to normative data can be found 
in Table 2.

Table 1  Baseline characteristics 
of 230 employed patients after 
radical cystectomy

All entries with boldface in the tables show significant results (p < 0.05)
Abbreviations: IQR, interquartile range. BMI, body mass index
* Mann–Whitney U test or Chi-square test (Pearson) as appropriate
** Data available for 223 patients (conduit n = 48 and neobladder n = 175)
*** Data available for 220 patients (conduit n = 51 and neobladder n = 169)

Variable Total Conduit Neobladder p*

Patients, n (%) 230 (100.0) 51 (22.2) 179 (77.8)
Age (years), median (IQR) 58 (55–62) 61 (57–62) 58 (55–61) 0.099
Gender, n (%)

  Male 191 (83.0) 27 (52.9) 164 (91.6)  < 0.001
  Female 39 (17.0) 24 (47.1) 15 (8.4)  < 0.001

Karnofsky performance status (%), median (IQR) 80 (70–80) 80 (70–80) 80 (70–80) 0.508
BMI (kg/m2), median (IQR) 25 (23–28) 25 (21–29) 25 (23–27) 0.741
 ≥ 30, n (%) 26 (11.3) 9 (17.6) 17 (9.5) 0.105
Cardiovascular disease, n (%) 97 (42.2) 22 (43.1) 75 (41.9) 0.875
Diabetes, n (%) 15 (6.5) 1 (2.0) 14 (7.8) 0.135
Socioeconomic status, n (%)**

  Low 101 (45.3) 31 (64.6) 70 (40.0) 0.002
  Middle 95 (42.6) 16 (33.3) 79 (45.1) 0.143
  High 27 (12.1) 1 (2.1) 26 (14.9) 0.016

Neoadjuvant chemotherapy, n (%) 36 (15.7) 9 (17.6) 27 (15.1) 0.657
Method of surgery, n (%)

  Robot-assisted cystectomy 27 (11.7) 6 (11.8) 21 (11.7) 0.995
  Open cystectomy 203 (88.3) 45 (88.2) 158 (88.3) 0.995

Tumor stage, n (%)
  ≥ pT3a 63 (27.4) 22 (43.1) 41 (22.9) 0.004

Lymph node positive, n (%)*** 35 (15.9) 12 (23.5) 23 (13.6) 0.090
No. of lymph nodes removed, median (IQR) 17 (11–24) 16 (12–24) 18 (11–24) 0.762

Fig. 1  Survival rates of employed patients after radical cystectomy
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Two years after surgery, global HRQoL (mean 67.0) 
and physical functioning (mean 80.2) did not differ from 
the general German population. However, there was a 
moderate to severe impairment in emotional (mean 64.9), 
role (mean 62.2), cognitive (mean 75.9), and social func-
tioning (mean 60.9), respectively. Again, no significant 
differences were detected between the two types of urinary 
diversion.

In multivariate linear regression analysis, RTW was iden-
tified as an independent predictor for better global HRQoL 
2 years after surgery (Table 3). The mean global HRQoL is 
expected to be about 10 points higher in patients with RTW 

than in patients without RTW (p = 0.018). Urinary diversion, 
sex, age, tumor stage, or lymph node metastases were not 
identified as predictors in this model.

Psychosocial distress

Initially, the percentage of patients with high psychosocial 
distress decreased significantly in all patients during IR 
from 55.3 to 38.5% (p < 0.001), only to increase again dur-
ing further follow-up. Six months after surgery, 50.0% of 
employed patients suffered from high psychosocial distress. 
Levels of distress remained elevated during further follow-
up. One year after RC, 51% of patients, and two years after 
RC, 46.5% of patients still suffered from high psychosocial 
distress. Psychosocial distress did not differ significantly 
between the two types of urinary diversion at any time dur-
ing the evaluation (Fig. 3).

Multivariate linear regression analysis identified age 
(p = 0.002) and RTW (p < 0.001) as independent predic-
tors of psychosocial distress 2 years after RC (Table 3). 
The QSC-R10 score is expected to be 7 points lower in 
patients with RTW than in patients without RTW, while the 
score is expected to decrease by 0.610 points with every 
year of life. Urinary diversion, sex, tumor stage, or lymph 
node metastases appear to not affect psychosocial distress 
in this model.

Return to work

Two years after surgery, 68.2% (n = 103) of patients 
employed pre-surgery were re-integrated into work suc-
cessfully, while 18.5% (n = 28) retired. Of those employed, 
90.3% (n = 93) worked full-time, while 9.7% (n = 10) 

Fig. 2  Health-related quality of life (EORTC QLQ-C30) in preop-
eratively employed patients after radical cystectomy. Abbreviations: 
T1 = beginning of inpatient rehabilitation (median 28  days (IQR 
23–35) after surgery); n = 230; T2 = end of inpatient rehabilitation 
(median 54 days (IQR 48–62) after surgery); n = 230; T3 = 6 months 
after surgery; n = 188; T4 = 1 year after surgery; n = 156; T5 = 2 years 
after surgery; n = 159

Table 2  QLQ-C30 functional scales 2 years after surgery in patients who were employed before radical cystectomy: comparison with normative 
data (60–69 years)

Abbreviation: SD, standard deviation

Variable Total mean (SD) Conduit mean (SD) Neobladder mean (SD) Normative data 
(mean)

Male Female

Global health status/quality of life 67.0 (21.3) 68.2 (20.8) 66.7 (21.4) 65.9 65.5
p = 0.801
Physical functioning 80.2 (20.0) 76.7 (19.8) 81.0 (20.0) 83.0 81.0
p = 0.151
Role functioning 62.2 (29.3) 58.6 (29.5) 63.1 (29.4) 78.6 77.3
p = 0.441
Emotional functioning 64.9 (27.3) 61.6 (29.9) 65.7 (26.6) 75.7 72.8
p = 0.491
Cognitive functioning 75.9 (25.2) 78.5 (27.3) 75.3 (24.7) 85.1 87.1
p = 0.340
Social functioning 60.9 (30.1) 60.2 (30.0) 61.1 (30.2) 80.6 83.1
p = 0.795
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worked part-time. Fourteen patients (9.3%) were unem-
ployed 2  years after surgery. Disability pension was 
received by 4% (n = 6).

Univariate logistic regression analysis identified 
age ≤ 59 years (OR 7.212; 95% CI 3.337–15.583; p < 0.001) 
and INB (OR 2.416; 95% CI 1.054–5.434; p = 0.037) as 
positive predictors for RTW, while multivariate logistic 
regression analysis identified age ≤ 59 years as the only 
positive predictor for RTW 2 years after RC (OR 7.730; 
95% CI 3.369–17.736; p < 0.001). High socioeconomic sta-
tus trended towards significance (p = 0.068). Sex, surgical 
technique, tumor stage, and lymph node metastases did not 
influence RTW (Table 3).

Discussion

Taking age-adjusted population-based normative data into 
account, HRQoL and physical functioning of patients in 
this study were comparable to the general German popula-
tion 2 years after RC and urinary diversion [19]. However, 
moderate to high impairment of emotional, role, social, 
and cognitive functioning was observed [21]. Meanwhile, a 
“response shift” with subsequent adaption may explain why 
impaired symptom scales do not negatively influence QoL 
[22]. The mean scores of global HRQoL and functional QoL 
scales did not differ significantly between patients with an 
IC and INB, respectively. Abozaid et al. state that physical 

Table 3  Regression analyses to identify independent predictors of (a) global HRQoL, (b) psychosocial distress, and (c) RTW 2 years after radi-
cal cystectomy and urinary diversion

All entries with boldface in the tables show significant results (p < 0.05)
Abbreviations: HRQoL, health-related quality of life. RTW , return to work. OR, odds ratio. CI, confidence interval

(a) Global HRQoL t Regression coefficient 95% CI p
Neobladder  − 0.825  − 3.923  − 13.328 to 5.483 0.411
Male  − 0.144  − 0.830  − 12.227 to 10.566 0.886
Age 1.070 0.424  − 0.359 to 1.207 0.287
Tumor stage ≥ pT3  − 0.269  − 1.260  − 10.521 to 8.001 0.788
Positive nodal stage  − 0.893  − 5.262  − 16.916 to 6.393 0.374
RTW 2.403 10.266 1.820 to 18.712 0.018
(b) Psychosocial distress t Regression coefficient 95% CI p
Neobladder  − 0.397  − 0.922  − 5.518 to 3.674 0.692
Male 0.835 2.356  − 3.223 to 7.934 0.405
Age  − 3.200  − 0.610  − 0.987 to − 0.233 0.002
Tumor stage ≥ pT3 0.783 1.767  − 2.694 to 6.227 0.435
Positive nodal stage 0.765 2.200  − 3.488 to 7.888 0.446
RTW  − 3.266  − 6.702  − 10.759 to − 2.645 0.001
(c) Return to work Univariate Multivariate

OR (95% CI) p OR (95% CI) p
Age ≤ 59 years (yes vs. no) 7.212 (3.337–15.583)  < 0.001 7.730 (3.369–17.736)  < 0.001
Male vs. female 1.182 (0.439–3.182) 0.741 0.920 (0.247–3.427) 0.901
Neobladder vs. conduit 2.416 (1.054–5.534) 0.037 1.578 (0.541–4.605) 0.403
Robotic vs. open cystectomy 1.134 (0.376–3.422) 0.823 0.693 (0.194–2.483) 0.574
Tumor stage ≤ pT2 (yes/no) 1.504 (0.642–3.521) 0.347 1.464 (0.500–4.286) 0.487
Positive nodal stage (yes/no) 0.398 (0.135–1.172) 0.095 0.454 (0.121–1.696) 0.240
High socioeconomic status (yes/no) 2.933 (0.815–10.552) 0.099 3.735 (0.906–15.407) 0.068

Fig. 3  High psychosocial distress (QSC-R10 score ≥ 15) in preop-
eratively employed patients after radical cystectomy. Abbreviations: 
T1 = beginning of inpatient rehabilitation (median 28  days (IQR 
23–35) after surgery); n = 230; T2 = end of inpatient rehabilitation 
(median 54 days (IQR 48–62) after surgery); n = 230; T3 = 6 months 
after surgery; n = 188; T4 = 1 year after surgery; n = 156; T5 = 2 years 
after surgery; n = 159
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functioning can take up to 12 months to recover after RC 
[23]. In our study, physical functioning 1 year after surgery 
is comparable to normative data from the general German 
population and therefore corroborates this result. Ven-
katramani et al. showed that there was no difference in the 
recovery of activities of daily life when comparing patients 
after robot-assisted RC with patients after conventional 
RC [24]. As the focus is commonly on global HRQol and 
physical functioning, additional efforts to also restore role, 
social, emotional, and cognitive functioning are required 
by healthcare providers. As generic questionnaires may not 
detect cancer-specific issues sufficiently, an analysis of QoL 
in cancer patients should always consider certain subscales 
that may not affect the healthy percentage of the population.

In our study, RTW was identified as the only independ-
ent predictor for better HRQoL 2 years after RC. A higher 
QoL in cancer survivors re-integrated into the workforce is 
backed up by the aforementioned publications by Kennedy 
et al., de Boer et al., and Hoffmann et al. [8–10].

Since financial and job insecurities are known to influ-
ence QoL and may lead to depression, a successful RTW 
should be aspired for cancer survivors [25]. Two years after 
surgery, a successful RTW was documented in 68.2% of 
patients in our study, with 90.3% working full-time. Uni-
variate regression analysis identified age ≤ 59 years (OR 
7.212; 95% CI 3.337–15.583; p < 0.001) and INB (OR 
2.416; 95% CI 1.054–5.434; p = 0.037) as positive predic-
tors for RTW, while multivariate regression analysis identi-
fied age ≤ 59 years as the only positive predictor for RTW 
(OR 7.730; 95% CI 3.369–17.736; p < 0.001). A significant 
difference between white-and blue-collar workers in terms 
of RTW rates is reported in the literature. Lower education, 
manual work, and lower income decrease the probability 
of RTW [26–28]. In our model, high socioeconomic status 
showed only a trend towards higher RTW rates (p = 0.068). 
As the current RTW rate in German cancer patients is 
61–64%, a RTW in 68.2% of patients included in this study 
is quite acceptable [29, 30]. But RTW in German cancer 
patients is notoriously lower than in countries such as the 
Netherlands, France, the UK, or the USA [27, 31]. This 
may be explained by the various social services offered to 
patients with consequential damage through illness [32]. 
However, (neo-) adjuvant chemotherapy with its associated 
adverse long-term effects such as peripheral neuropathy, 
rapid fatigability, cognitive impairment, and motor impair-
ment may further obstruct a successful RTW [33–35]. Our 
collective had a mean age of 61 years (IC) and 58 years 
(INB) at the time of surgery, so a retirement rate of 18.5% 
2 years after surgery is not surprising. The current rate 
of unemployment in Germany among citizens between 55 
and 65 years of age is 6.1% [36]. It is known that cancer 
survivors have a significantly higher risk of unemployment 
[32]. Therefore, the unemployment rate of 9.7% 2 years 

after RC in our study should not go unnoticed. Among 
current 55 year olds, 47.3% of men and 38.8% of women 
are expected to develop cancer within the next 10 years. 
However, survival rates have increased significantly [37]. 
Improved efforts from both employers and governing bod-
ies are needed to enable RTW since more survivors will 
need to be re-integrated into the workforce [38]. Low RTW 
rates may cause diminished QoL and increased psycho-
social distress, resulting in further strains on healthcare 
providers and social funds. IR plays an important role in 
restoring physical and mental function in cancer patients 
and lays the foundation for a successful RTW. Due to saved 
disability pensions and collected taxes and contributions, 
the cost of rehabilitation measures will amortize after 
4 months [32].

Two years after RC, 46.5% of patients in our study suf-
fered from high psychosocial distress. RTW was identified 
as an independent predictor of lower psychosocial distress, 
whereas younger patient age was identified as an independ-
ent predictor for higher psychosocial distress. Up to 89% 
of cancer patients lament insufficient psychosocial care 
[39]. Thus, psychosocial and psycho-oncological coun-
seling should be made easily accessible and affordable. 
Healthcare providers should openly talk about and refer 
patients to counseling sessions and self-help groups if the 
need arises. Special focus should be given to patients that 
were not successfully re-integrated into the workforce. The 
German healthcare system offers the option of a renewed 
oncological rehabilitation measure if deemed necessary by 
treating physicians and patients.

Naturally, there are some limitations to our study. As IR 
is specific to the German healthcare system, a generaliza-
tion of results from this cohort to patients undergoing treat-
ment in different healthcare systems should be conducted 
cautiously. Furthermore, HRQoL and psychosocial distress 
were not measured pre-surgery. Palapattu et al. reported 
that up to 45% of patients undergoing RC suffer from high 
psychosocial distress in the perioperative period [40]. Dur-
ing follow-up, 42 patients received adjuvant or palliative 
chemotherapy. However, the impact of (neo-) adjuvant or 
palliative chemotherapy on HRQoL, psychosocial distress, 
and RTW was not assessed in this study. Furthermore, 
data on gradual reintegration, which has been identified as 
a strong predictor for RTW, is lacking in this study [41]. 
Data on type and frequency of psychosocial aftercare after 
discharge from IR were not recorded in our study, and there 
was no control group outside of IR. Nonetheless, our data 
report HRQoL, psychosocial distress, and RTW rates in a 
large number of patients after RC with IC or INB creation 
in a short and recent period, and in a multi-institutional 
approach. Our study highlights the need for sufficient psy-
chosocial counseling and aftercare during all stages of dis-
ease as well as the importance of a successful RTW.
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Conclusion

While global HRQoL and physical functioning in patients 
2 years after RC and urinary diversion for IC or INB are 
comparable to the general German population, emotional, 
role, cognitive, and social functioning are still significantly 
impaired. The RTW rate is high compared to other malig-
nancies. Nonetheless, additional efforts by both employers 
and regulators are needed to successfully re-integrate more 
and especially older cancer survivors into the workforce. 
Furthermore, as psychosocial distress remains high in a sub-
stantial number of patients, both psychosocial counseling 
and participation in self-help groups should be encouraged.
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