
Abstract. Background/Aim: Organ-sparing treatment is
increasingly used for bladder cancer, particularly for patients
with significant comorbidities or advanced age. The upcoming
treatment can cause distress and sleep disturbances. This study
investigated pre-radiotherapy sleep disturbances in these
patients. Patients and Methods: Twenty-two patients with
bladder cancer scheduled for local or loco-regional
radiotherapy were retrospectively evaluated. Sixteen
characteristics were analyzed for sleep disturbances including
age, sex, performance score, comorbidities, previous
malignancy, distress score, emotional problems, physical
problems, treatment situation, treatment intent, current primary
tumor and nodal stage, distant metastasis, treatment volume,
concurrent chemotherapy, and Coronavirus Disease 2019
pandemic. Results: Eleven patients (50.0%) reported sleep
disturbances that were significantly associated with distress
scores ≥5 (p=0.035). Trends were found for age ≤75 years
(p=0.183), ≥2 emotional problems (p=0.183), ≥5 physical
problems (p=0.064), and distant metastasis (p=0.090).
Conclusion: Half of the patients reported pre-radiotherapy
sleep disturbances. Risk factors facilitate identification of
patients requiring psychological support.

When compared to other solid malignancies, cancers of the
urinary bladder are comparably rare (1). Radical cystectomy is
considered the standard approach in many institutions but can
be associated with major complications including perioperative
death (2-4). Therefore, bladder-sparing treatment approaches
including radio-chemotherapy or radiotherapy and transurethral
resection have become more popular, particularly for patients
with significant comorbidities, worse performance status or
advanced age (5-8). However, also multimodal bladder-sparing
treatment can be quite burdensome for the patients, which may
cause significant emotional distress associated with sleep
disturbances. Moreover, to be scheduled for radiation therapy
may aggravate the distress due to the fear of radiation exposure
and high-tech machines. This idea is supported by a study
performed in patients with breast or prostate cancer treated
with local or loco-regional radiotherapy (9). In that study, the
more pronounce sleep disturbances were reported by the
patients before or during the initial phase of their course of
radiotherapy. However, to our knowledge, no data have been
reported so far regarding pre-treatment sleep disturbances in
patients with bladder cancer assigned to a multimodal bladder-
sparing treatment approach. The present study aimed to provide
data for this group of patients by evaluating the prevalence of
sleep disturbances prior to a radio-chemotherapy course and
potential risk factors for such sleep disturbances. These data
will likely contribute to the identification of patients who need
psycho-oncological support before the start of their radio-
chemotherapy treatment.     

Patients and Methods

Twenty-two patients with bladder cancer scheduled for local or
loco-regional radiochemotherapy were retrospectively evaluated for
pre-treatment sleep disturbances. All patients completed the
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National Comprehensive Cancer Network (NCCN) Distress
Thermometer (10, 11). The study was approved by the local Ethics
Committee (University of Lübeck, reference 21-284). 

Volumetric modulated arc radiotherapy was delivered to the
bladder (plus margins) in 11 patients, and to the bladder and loco-
regional lymph nodes (plus margins) in the other eleven patients.
Planned total doses ranged between 50.0 Gy and 64.8 Gy with daily
fractions of 1.8 Gy or 2.0 Gy given on five consecutive days per
week. Finally, two patients received 64.8 Gy, 11 patients 59.4 Gy,
one patient 50.4 Gy, one patient 48.6 Gy, and one patient 43.2 Gy
in 1.8 Gy-fractions. In addition, two patients received 45.0 Gy and
one patient 50.0 Gy in 2.5-Gy fractions, one patient 54.0 Gy in 2.0-
Gy fractions, and one patient a cumulative dose of 53.0 Gy using
two subsequent simultaneous integrated boost (SIB) concepts. One
patient scheduled for 59.4 Gy in 1.8 Gy-fractions refused treatment
after the informed consent discussion. Concurrent chemotherapy
was planned to include two courses of cisplatin (25 mg/m2/d1-5 or
20 mg/m2/d1-6). Finally, fifteen patients received chemotherapy,

eight with cisplatin (switched to carboplatin or mitomycin C after
one course due to toxicity in one patient each), two patients with
carboplatin, two patients with mitomycin, two patients with
paclitaxel, and one patient (who had synchronous gastric cancer)
with capecitabine. One patient scheduled for radiochemotherapy
refused treatment after the informed consent discussion.

Sixteen characteristics (summarized in Table I) were analyzed for
associations with sleep disturbances before the start of irradiation
including age (≤75 vs. ≥76 years); sex (female vs. male); Karnofsky
performance score (≤80 vs. ≥90); Charlson comorbidity index (≤6
vs. ≥7); history of previous malignancy (no vs. yes); distress score
(0-4 vs. ≥5); numbers of emotional (0-1 vs. ≥2) or physical (0-4 vs.
≥5) problems according to the NCCN Distress Thermometer (10,
11); treatment situation (primary situation vs. recurrence); treatment
intent (curative vs. palliative); current primary tumor stage (Ta-1 vs.
T2-4); current nodal stage (N0 vs. N+); distant metastasis (no vs.
yes); treatment volume of irradiation (without vs. with loco-regional
lymph nodes); concurrent chemotherapy (no vs. yes), and timely
connection to the COVID-19 pandemic (before vs. during). 

Potential associations between sleep disturbances prior to
irradiation and the 16 investigated characteristics were evaluated
with the Fisher’s exact test. p-Values <0.05 were considered
indicating statistical significance and p-values <0.20 a trend. 

Results
Eleven patients reported sleep disturbances prior to planned
radiochemotherapy, which represented a prevalence of
50.0%. The occurrence of sleep disturbances was
significantly associated with distress scores ≥5 (p=0.035)
(Table II). In addition, trends for associations with pre-
radiotherapy sleep disturbances were found for age ≤75 years
(p=0.183), ≥2 emotional problems (p=0.183), ≥5 physical
problems (p=0.064), and distant metastasis (p=0.090) (Table
II). In contrast to these characteristics, the COVID-19
pandemic was not significantly associated and showed no
trend for an association with sleep disturbances (p>0.999).  

Discussion

Many patients with cancer of the urinary bladder receive
local or loco-regional radiotherapy with or without
concurrent chemotherapy as part of a bladder-preserving
multimodal treatment (12-17). Anticipation of
radiochemotherapy or radiotherapy can be associated with
sleep disturbances as a consequence of emotional distress
and fears. In a prospective study of 56 patients who
underwent radiotherapy for early-stage breast or prostate
cancer, the patients reported more pronounced sleep
disturbances prior to the start and during the first part of their
course of radiotherapy (9). Since bladder cancer is
significantly less common than breast or prostate cancer, no
study is available so far that investigated pre-treatment sleep
disturbances in patients irradiated for bladder cancer (1).
Only one randomized study was found that analyzed the
effect of individualized psychological intervention on post-
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Table I. Characteristics evaluated for potential associations with sleep
disturbances prior to irradiation.

Characteristic                                  Subgroup                 No. patients (%)

Age                                                  ≤75 Years                        14 (64)
                                                         ≥76 Years                         8 (36)
Sex                                                   Female                               1 (5)
                                                         Male                                21 (95)
Karnofsky performance score        ≤80                                  15 (68)
                                                         ≥90                                   6 (27)
                                                         Unknown                          1 (5)
Charlson comorbidity index           ≤6                                    10 (45)
                                                         ≥7                                    12 (55)
History of previous malignancy     No                                    11 (50)
                                                         Yes                                   11 (50)
Distress score                                  0-4                                    5 (23)
                                                         ≥5                                    16 (73)
                                                         Unknown                          1 (5)
Emotional problems                       0-1                                    8 (36)
                                                         ≥2                                    14 (64)
Physical problems                          0-4                                    7 (32)
                                                         ≥5                                    15 (68)
Treatment situation                         Primary situation            16 (73)
                                                         Recurrence                       6 (27)
Treatment intent                              Curative                          16 (73)
                                                         Palliative                          6 (27)
Current primary tumor stage          Ta-1                                  5 (23)
                                                         T2-4                                 17 (77)
Current nodal stage                         N0                                   17 (77)
                                                         N+                                    5 (23)
Distant metastasis                           No                                   18 (82)
                                                         Yes                                    4 (18)
Treatment volume of RT                Without LN                     11 (50)
                                                         With LN                          11 (50)
Concurrent chemotherapy              No                                     6 (27)
                                                         Yes                                   16 (73)
COVID-19 pandemic                      Before                             10 (45)
                                                         During                             12 (55)

RT: Radiotherapy; LN: lymph nodes; COVID-19: Coronavirus Disease
2019.



operative sleep quality in patients undergoing surgery for
bladder cancer (18). However, the prevalence of sleep
problems was not stated. In the present small study, the
prevalence of sleep disorders prior to planned
radiochemotherapy was 50.0%, which was higher than that
prior to radiotherapy or radiochemotherapy for other
malignancies such as gynecological cancers, prostate cancer,
rectal cancer, lung cancer, and anal cancer (19-23).      

The second aim of the present study was the
determination of risk factors for pre-treatment sleep
disturbances in order to facilitate the identification of
patients who may require psychological support already
before the start of treatment. In our study, the occurrence of
sleep disturbances was significantly associated with higher
distress scores. In addition, trends were found for younger
age, greater numbers of emotional problems, greater
numbers of physical problems, and presence of distant

metastasis. Since this is the first study particularly focusing
on sleep disturbances prior to radiochemotherapy or
radiotherapy for bladder cancer, our results cannot be
directly compared to other studies. 

However, when considering the results of previous studies
investigating risk factors for sleep disturbances prior to
radiotherapy in patients with other pelvic malignancies, some
consistency can be observed (19-21). In a previous study of
62 patients with gynecological cancers, pre-radiotherapy sleep
disturbances were significantly associated with greater
numbers of physical problems, and a trend was found for
greater numbers of emotional problems (19). Moreover, in a
study of 42 patients with rectal or anal cancers, pre-
radiotherapy sleep disturbances showed significant
associations with higher distress scores and with greater
numbers of physical problems or emotional problems (20). In
a study of 48 patients scheduled for radiotherapy of prostate
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Table II. Associations between characteristics and sleep disturbances prior to irradiation.

                                                                                                                                     Sleep disorders, n (%)

Characteristic                                      Subgroup                                           Yes (n=11)                                   No (n=11)                                   p-Value

Age                                                      ≤75 Years                                              9 (82)                                           5 (45)                                        0.183
                                                            ≥76 Years                                              2 (18)                                           6 (55)
Sex                                                      Female                                                    1 (9)                                             0 (0)                                       >0.999
                                                            Male                                                     10 (91)                                        11 (100)
Karnofsky performance score           ≤80                                                        7 (70)                                           8 (73)                                      >0.999
                                                            ≥90                                                        3 (30)                                           3 (27)
Charlson comorbidity index              ≤6                                                          5 (45)                                           5 (45)                                      >0.999
                                                            ≥7                                                          6 (55)                                           6 (55)
History of previous malignancy        No                                                          5 (45)                                           6 (55)                                      >0.999
                                                            Yes                                                         6 (55)                                           5 (45)
Distress-score                                     0-4                                                          0 (0)                                            5 (45)                                        0.035
                                                            ≥5                                                        10 (100)                                         6 (55)
Emotional problems                           0-1                                                         2 (18)                                           6 (55)                                        0.183
                                                            ≥2                                                          9 (82)                                           5 (45)
Physical problems                              0-4                                                          1 (9)                                            6 (55)                                        0.064
                                                            ≥5                                                         10 (91)                                          5 (45)
Treatment situation                            Primary situation                                  7 (64)                                           9 (82)                                        0.635
                                                            Recurrence                                            4 (36)                                           2 (18)
Treatment intent                                 Curative                                                 7 (64)                                           9 (82)                                        0.635
                                                            Palliative                                               4 (36)                                           2 (18)
Current primary tumor stage             Ta-1                                                       2 (18)                                           3 (27)                                      >0.999
                                                            T2-4                                                       9 (82)                                           8 (73)
Current nodal stage                            N0                                                          7 (64)                                          10 (91)                                       0.311
                                                            N+                                                         4 (36)                                            1 (9)
Distant metastasis                               No                                                          7 (64)                                         11 (100)                                      0.090
                                                            Yes                                                         4 (36)                                            0 (0)
Treatment volume of RT                   Without LN                                           5 (45)                                           6 (55)                                      >0.999
                                                            With LN                                                6 (55)                                           5 (45)
Concurrent chemotherapy                  No                                                          3 (27)                                           3 (27)                                      >0.999
                                                            Yes                                                         8 (73)                                           8 (73)
COVID-19 pandemic                         Before                                                    5 (45)                                           5 (45)                                      >0.999
                                                            During                                                   6 (55)                                           6 (55)

RT: Radiotherapy; LN: lymph nodes; COVID-19: Coronavirus Disease 2019. Significant p-values are shown in bold.



cancer, higher distress scores and greater numbers of physical
problems were significantly associated with pre-radiotherapy
sleep disturbances (21). Moreover, higher distress scores and
greater numbers of emotional or physical problems were
previously shown in patients irradiated for lung cancer and
breast cancer (23, 24). Younger age did not prove to be a
significant risk factor for pre-treatment sleep disturbances in
patients with pelvic malignancies (19-21) but was
significantly associated with the occurrence of pre-
radiotherapy sleep disturbances in previous studies
investigating patients irradiated for breast cancer (24) or
head-and-neck cancers (25). In addition to these previously
identified risk factors for sleep disturbances prior to a planned
course of radiotherapy, presence of distant metastasis showed
a trend in the present study. This finding can be explained by
the fact that presence of metastasis represents a very
advanced stage of a malignant disease, often associated with
poor prognoses. Therefore, these patients likely experience a
higher degree of emotional burden, which can lead to sleep
disturbances. Despite the consistency with some results of
previous studies, limitations of the present study, namely the
retrospective nature and limited sample size, must be
considered when interpreting its findings.   

In summary, half of the patients reported pre-treatment
sleep disturbances, which demonstrates the importance of
this symptom. The risk factors for pre-treatment sleep
disturbances found in this study can facilitate the
identification of patients who require psychological support
at an early stage, i.e., prior to the start of their course of
radiochemotherapy or radiotherapy.

Conflicts of Interest

On behalf of all Authors, the corresponding Author states that there
are no conflicts of interest related to this study.

Authors’ Contributions

D.R., S.K., S.E.S., T.W.K., S.T. and T.B. participated in the design
of the study. D.R. and S.K. provided the data that were analyzed by
D.R. The article was drafted by D.R. and S.E.S; it was reviewed
and approved by all Authors.

Acknowledgements

As part of the project NorDigHealth, this study was funded by the
European Regional Development Fund through the Interreg
Deutschland-Danmark program.

References

1 Siegel RL, Miller KD, Fuchs HE and Jemal A: Cancer statistics,
2021. CA Cancer J Clin 71(1): 7-33, 2021. PMID: 33433946.
DOI: 10.3322/caac.21654

2 Konety BR, Allareddy V and Herr H: Complications after radical
cystectomy: analysis of population-based data. Urology 68(1): 58-
64, 2006. PMID: 16806414. DOI: 10.1016/j.urology.2006.01.051

3 Manoharan M, Ayyathurai R and Soloway MS: Radical cystectomy
for urothelial carcinoma of the bladder: an analysis of perioperative
and survival outcome. BJU Int 104(9): 1227-1232, 2009. PMID:
19519764. DOI: 10.1111/j.1464-410X.2009.08625.x

4 Takemoto K, Teishima J, Kohada Y, Ikeda K, Nagamatsu H,
Goriki A, Inoue S, Hayashi T, Kajiwara M and Matsubara A:
The impact of histological variant on oncological outcomes in
patients with urothelial carcinoma of the bladder treated with
radical cystectomy. Anticancer Res 40(8): 4787-4793, 2020.
PMID: 32727806. DOI: 10.21873/anticanres.14481

5 Koga F and Kihara K: Selective bladder preservation with
curative intent for muscle-invasive bladder cancer: a
contemporary review. Int J Urol 19(5): 388-401, 2012. PMID:
22409269. DOI: 10.1111/j.1442-2042.2012.02974.x

6 Rödel C, Grabenbauer GG, Kühn R, Papadopoulos T, Dunst J,
Meyer M, Schrott KM and Sauer R: Combined-modality
treatment and selective organ preservation in invasive bladder
cancer: long-term results. J Clin Oncol 20(14): 3061-3071, 2002.
PMID: 12118019. DOI: 10.1200/JCO.2002.11.027

7 Rades D, Manig L, Janssen S and Schild SE: Concurrent
chemotherapy improves the overall survival of patients irradiated
for locally recurrent bladder cancer. Anticancer Res 37(3): 1485-
1488, 2017. PMID: 28314322. DOI: 10.21873/anticanres.11474

8 Majewski W, Nieckula J, Dworzecki T and Miszczyk L: Bladder-
conserving approach in radical treatment of patients with bladder
cancer – a single-institution experience. Anticancer Res 40(10):
5861-5868, 2020. PMID: 32988916. DOI: 10.21873/anticanres.
14605

9 Thomas KS, Bower J, Hoyt MA and Sepah S: Disrupted sleep
in breast and prostate cancer patients undergoing radiation
therapy: the role of coping processes. Psychooncology 19(7):
767-776, 2010. PMID: 19885853. DOI: 10.1002/pon.1639

10 Holland JC, Andersen B, Breitbart WS, Buchmann LO, Compas
B, Deshields TL, Dudley MM, Fleishman S, Fulcher CD,
Greenberg DB, Greiner CB, Handzo GF, Hoofring L, Hoover C,
Jacobsen PB, Kvale E, Levy MH, Loscalzo MJ, McAllister-Black
R, Mechanic KY, Palesh O, Pazar JP, Riba MB, Roper K, Valentine
AD, Wagner LI, Zevon MA, McMillian NR and Freedman-Cass
DA: Distress management. J Natl Compr Canc Netw 11(2): 190-
209, 2013. PMID: 23411386. DOI: 10.6004/jnccn.2013.0027

11 Mehnert A, Müller D, Lehmann C and Koch U: Die deutsche
Version des NCCN Distress-Thermometers. Zeitschrift für
Psychiatrie, Psychologie und Psychotherapie 54(3): 213-223,
2022. DOI: 10.1024/1661-4747.54.3.213

12 Manig L, Janssen S, Schild SE and Rades D: A new prognostic
tool for patients undergoing radiotherapy plus upfront
transurethral resection for bladder cancer. In Vivo 31(4): 745-
748, 2017. PMID: 28652451. DOI: 10.21873/invivo.11125

13 Haga N, Tsubouchi K, Maruta H, Koguchi T, Hoshi S, Ogawa
S, Akaihata H, Hata J and Kojima Y: Increase in circulating
tumor cells in invasive bladder cancer after transurethral
resection of bladder tumor. Anticancer Res 40(8): 4299-4307,
2020. PMID: 32727757. DOI: 10.21873/anticanres.14432

14 Rades D, Manig L, Janssen S and Schild SE: Factors impacting
the overall survival of patients irradiated for invasive carcinoma
of the urinary bladder. In Vivo 31(4): 741-744, 2017. PMID:
28652450. DOI: 10.21873/invivo.11124

ANTICANCER RESEARCH 42: 4511-4515 (2022)

4514



15 Adachi A, Kawamura H, Yoshida D, Kawahara M, Kudo S,
Ebara T and Nakano T: Whole-bladder radiation therapy for
lymph node-negative bladder cancer with muscle invasion in
elderly patients. Anticancer Res 40(5): 2905-2909, 2020. PMID:
32366441. DOI: 10.21873/anticanres.14267

16 Manig L, Käsmann L, Janssen S, Schild SE and Rades D:
Simplified comorbidity score and eastern cooperative oncology
group performance score predicts survival in patients receiving
organ-preserving treatment for bladder cancer. Anticancer Res
37(5): 2693-2696, 2017. PMID: 28476846. DOI: 10.21873/
anticanres.11618

17 Janssen S, Manig L, Schild SE and Rades D: Radiotherapy of
primary or recurrent bladder cancer in the very elderly.
Anticancer Res 37(6): 3287-3290, 2017. PMID: 28551678. DOI:
10.21873/anticanres.11694

18 Zhang P, Zhang Y, Han X, Zhang X, Zhu X and Li T: Effect of
individualized psychological intervention on negative emotion
and sleep quality of patients after bladder cancer surgery: a
randomized controlled trial. Transl Androl Urol 10(7): 3021-
3029, 2021. PMID: 34430405. DOI: 10.21037/tau-21-534

19 Rades D, Kopelke S, Soror T, Schild SE, Tvilsted S, Kjaer TW and
Bartscht T: Sleep disorders prior to adjuvant radiation therapy for
gynecological malignancies. Anticancer Res 41(9): 4407-4410,
2021. PMID: 34475061. DOI: 10.21873/anticanres.15246

20 Rades D, Kopelke S, Bartscht T, Schild SE, Tvilsted S and Kjaer
TW: Evaluation of pre-radiotherapy sleep disorders in patients
with rectal or anal cancer. Anticancer Res 41(9): 4439-4442,
2021. PMID: 34475066. DOI: 10.21873/anticanres.15251

21 Kopelke S, Bartscht T, Schild SE, Tvilsted S, Kjaer TW and
Rades D: Frequency and risk factors of sleep disturbances in
patients with prostate cancer assigned to local or loco-regional
radiotherapy. Anticancer Res 41(10): 5165-5169, 2021. PMID:
34593468. DOI: 10.21873/anticanres.15334

22 Wang J, Zhou BY, Lian CL, Zhou P, Lin HJ and Wu SG:
Evaluation of subjective sleep disturbances in cancer patients: a
cross-sectional study in a radiotherapy department. Front
Psychiatry 12: 648896, 2021. PMID: 33868056. DOI:
10.3389/fpsyt.2021.648896

23 Rades D, Kopelke S, Tvilsted S, Kjaer TW, Schild SE and
Bartscht T: Sleep disturbances in lung cancer patients assigned
to definitive or adjuvant irradiation. In Vivo 35(6): 3333-3337,
2021. PMID: 34697166. DOI: 10.21873/invivo.12630

24 Rades D, Narvaez CA, Schild SE, Tvilsted S and Kjaer TW:
Sleep disorders before and during the COVID-19 pandemic in
patients assigned to adjuvant radiotherapy for breast cancer. In
Vivo 35(4): 2253-2260, 2021. PMID: 34182504. DOI: 10.21873/
invivo.12498

25 Rades D, Kopelke S, Soror T, Bartscht T, Tvilsted S, Kjaer TW
and Schild SE: Risk factors for sleep disturbances in patients
scheduled for radiotherapy of head-and-neck cancer. Anticancer
Res 41(10): 5065-5069, 2021. PMID: 34593456. DOI:
10.21873/anticanres.15322

Received June 30, 2022
Revised July 23, 2022

Accepted July 25, 2022

Rades et al: Sleep Disturbances Before Radiochemotherapy for Bladder Cancer

4515


