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Abstract.
Background: Depression affects more than 300 million people of all ages worldwide. In patients with cancer the reported
prevalence is up to 24%.
Objective: To systematically review the literature to report the prevalence of depression and anxiety among patients with
bladder cancer (BC).
Methods: Web of Science, MEDLINE/PubMed, and The Cochrane Library were searched between January and March 2018
using the terms “bladder carcinoma OR bladder cancer AND depression OR anxiety”.
Results: Thirteen studies encompassing 1659 patients with BC were included. Six studies assessed depression prior and
after treatment at 1, 6 and 12 months. Three were conducted in the US, one each in Turkey, Sweden/Egypt and China. Four
studies showed a reduction of depression after radical cystectomy (RC) at 1, 6 and 12 months, respectively. Contrary, two
studies showed no significant difference in depression between baseline and follow-up. Four studies investigated anxiety;
they reported a slight reduction in anxiety score compared to baseline. Seven additional studies reported the prevalence of
depression and anxiety (five studies) among patients with BC at a specific time-point. Studies were conducted in Sweden (2),
Italy, Greece, US, China and Spain. Pretreatment depression rates ranged from 5.7 to 23.1% and post-treatment from 4.7 to
78%. Post-treatment anxiety rates ranged from 12.5 to 71.3%.
Conclusions: The prevalence of reported depression and anxiety among BC patients is high with large geographic het-
erogeneity. Gender and geriatric specific screening and management for anxiety and depression should be implemented to
alleviate suffering.
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INTRODUCTION

Depression affects more than 300 million peo-
ple of all ages worldwide and less than half are
receiving treatment according to World Health Orga-
nization (WHO) [1]. Approximately 10% to 15%
of older adults have clinically significant depressive
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symptoms, even in the absence of major depression
[2]. Depression prevalence in cancer patients and sur-
vivors [3] ranges from 8 to 24% [4]. The prevalence
was shown to be higher in long-term cancer survivors
compared to healthy controls (11.6 vs. 10.2%) [5].

Depression affects patient’s ability to cope with
the burden of the illness decreasing the acceptance of
treatment, extending hospitalization, reducing qual-
ity of life and increasing suicide risk by 50% for
men and 30% for women [6]. Effective treatments
which may be offered for moderate and severe
depression include behavioural activation, cogni-
tive behavioural therapy (CBT), and interpersonal
psychotherapy (IPT) [7, 8] or antidepressant medi-
cation such as selective serotonin reuptake inhibitors
(SSRIs) and tricyclic antidepressants (TCAs) [9].

Another major psychological distress of patients
with cancer is anxiety. Pretreatment, on-treatment
and post-treatment anxiety prevalence’s were 19.12%
(CI 17.11% to 21.30%), 26.23% (CI 22.30% to
30.56%) and 27.09% (CI 23.10% to 31.49%) in
women with ovarian cancer in a meta-analysis that
included 24 studies [10]. The prevalence was shown
to be higher in long-term cancer survivors than in
healthy controls (17.9 vs. 13.9%) [5].

Palliative care is now recommended by the Amer-
ican Society of Clinical Oncology (ASCO) as the
standard of care for patients with advanced cancer
based on increasing evidence of its beneficial impact
on quality of life, symptom management, anxiety and
depression, caregiver distress and aggressive end-of-
life care [11, 12].

In patients with prostate cancer (PCa), depression
and anxiety rates were shown to be higher than in gen-
eral population with pretreatment, on-treatment and
post-treatment depression prevalence’s of 17.27%,
14.70% and 18.44%, and anxiety prevalence’s of
27.04%, 15.09% and 18.49%, respectively [13]. In
patients with testicular cancer, anxiety levels were
higher than in the general population, while depres-
sion levels did not differ [14]. Moreover, it was shown
that the risk of suicide in patients with urological
cancers was 5-fold higher than that in the general
population with an incidence of 48/100,000 in blad-
der, 36/100,000 in kidney, and 52/100,000 in prostate
cancer patients according to a population study that
included 328,372 patients with urological malignan-
cies [15]. While these rates are indicative, they do not
account for regional and stage specific distribution
and dynamic changes.

During survivorship, patients with bladder cancer
(BC) reported several unmet needs centered around

psychological support (i.e., depression, poor body
image and sexual dysfunction) and instrumental sup-
port (e.g. difficulty adjusting to changes in daily
living) and these are varying by age, sex, and treat-
ment choice [16, 17]. While according to a national
database study 8.8% of BC survivors had major
depressive disorder [18].

The aim of our study was to systematically review
the literature reporting the prevalence of depression
and anxiety among patients with BC.

EVIDENCE ACQUISITION

Protocol

The protocol has been registered in the Interna-
tional Prospective Register of Systematic Reviews

Database (PROSPERO: CRD42018086979). Data
searches were conducted between January and
March 2018. We searched in Web of Science,
MEDLINE/PubMed, and The Cochrane Library for
articles that met inclusion criteria using association
of terms that included bladder carcinoma OR bladder
cancer AND depression OR anxiety. No restrictions
on publication dates were imposed. To supplement
the electronic searches, we also conducted cross
searching of references lists of previous reviews, key
papers and other relevant articles identified by the
electronic search. Two investigators performed the
literature search independently and disagreements
were resolved by consensus with a third investigator.

Eligibility criteria

The PICOS (Population, Intervention, Com-
parator, Outcome and Study design) approach was
utilized. Eligibility was according to the Preferred
Reporting Items for Systematic Reviews and
Meta-analysis (PRISMA) criteria (www.prisma-
statement.org) [19]. Firstly, studies were considered
eligible if they report depression and anxiety (P) prior
treatment for bladder cancer (I) and after treatment
at specific time points during follow-up (C) to deter-
mine if there is a change in depression and anxiety
status (O), using validated scales for depression
and anxiety (S). Secondly, studies were considered
eligible if they reported the specific prevalence of
depression and anxiety in patients with BC at any
time during diagnosis, treatment and survivorship.
These studies were included to determine prevalence
of depression and anxiety within BC patients.
Studies published in conference proceedings,

www.prisma-statement.org
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qualitative research, commentaries and discussions,
letters, books, book chapters or research not pub-
lished in English language were excluded. If patients
with BC were included within an investigation that
recruited mixed cancer populations, the study was
included if reported data about the patients with BC
as a distinct subgroup.

Study selection

Titles and abstracts were initially assessed for eli-
gibility. If it was possible to confirm that an article
met the inclusion criteria from the abstract alone, the
full text article was retrieved. If it was clear from
the abstract that an article was not eligible, it was
rejected immediately. If it was not possible to deter-
mine the eligibility of an article from the abstract, the
full text article was retrieved. If any key information
was missing, we contacted the authors for the missing
data. If this was not possible or ineffective, the study
was rejected.

Data extraction

The following specific information relating to data
collection and results was extracted individually from
each identified article and entered into a predesigned
Excel spreadsheet: first author, year and geograph-
ical location (country) of data collection; aims and
objectives of the investigation; study design; partic-
ipant inclusion and exclusion criteria; recruitment
procedures; sample size; disease stage; age; time
since diagnosis; stage of treatment (pretreatment, on-
treatment or post-treatment); treatments (TURB or
RC); depression and anxiety scales utilized; depres-
sion prevalence (%) and anxiety prevalence (%); and
depression and anxiety scores according to utilized
scales at baseline and at post treatment follow-up.

RESULTS

Search results

The electronic database searches initially yielded
869 results. Of these, 369 were subsequently removed
due to duplication. Five hundred abstracts were then
retrieved and critically appraised for the inclusion cri-
teria. Of these 13 articles meet the inclusion criteria
(Fig. 1).

Six studies [20–25] assessed the depression using
validated scales prior to treatment and after treat-
ment at 1, 6 or 12 months. Three were conducted

in the US, one each in Turkey, Sweden/Egypt and
China. The sample sizes of the studies varied widely
from 29 to 244 patients. The total sample size across
all 6 studies was 520 patients. Data on participant
age was reported by 5 of the 6 studies; the mean
age across the studies varied from 54.8 to 68.3
years. All studies included patients who underwent
RC and one included also patients with NMIBC
(155 pts.) [25]. Three studies used Hospital Anxiety
and Depression scale (HADS) [22–24] and Beck’s
Depression Inventory (BDI) [20]; Basic Symptom
Inventory-18 (BSI-18) [21]; Center for Epidemio-
logic Studies Depression Scale (CES-D) [25] were
used in one study each. Two studies showed a reduc-
tion of depression after 12 months in patients treated
with RC [20, 22], others did not show a significant
difference in depression between baseline and follow-
up. In four studies [21, 22, 24, 25] that investigated
anxiety; there was a slight reduction in anxiety scores
compared to baseline (Table 1).

Other seven studies reported the prevalence of
depression among patients with BC [26–32]. Stud-
ies were conducted in Sweden (2), Italy, Greece, the
US, China and Spain. The sample sizes of the studies
varied from 39 to 441 patients. The total sample size
across all seven studies was 1139 patients. Data on
participant age was reported by 6 of the 7 studies; the
mean age across the studies varied from 63.7 to 70.7
years. All studies included patients who underwent
RC and three included also patients with NMIBC
(554 patients/48.6%). Three studies used HADS; two
used CES-D; BDI and a well-being questionnaire
were used in one study each. Pretreatment depres-
sion rates ranged from 5.7 to 23.1%. Post-treatment
depression rates ranged from 4.7 to 78%. Two studies,
one from Italy [26] and one from Sweden [28], com-
pared depression and anxiety among patients who
underwent RC with rates in a control group and
reported conflicting results. In five studies [26–28,
31, 32] that also investigated anxiety, reported rates
range from 12.5 to 71.3% after treatment and in one
study pre-treatment anxiety was 9.8% [32] (Table 2).

DISCUSSION

Distress affects approximately one third of patients
undergoing active cancer treatment [33]. Programs
that routinely screen for and treat distress were fea-
sible in a multi-disciplinary approach [34]. Distress
may include predominantly depression, anxiety, and
anger, or is present in a variety of forms [35].
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Fig. 1. Summary of evidence search and selection. Selection process for studies to be included is in compliance with PRISMA.

Although evidence shows that willingness to screen
for signs/symptoms of these ailments is increasing
among cancer professionals, we are still far from
increasing adherence [36].

Patients with BC present at diagnosis with depres-
sive symptoms that might need intervention. Up to
23.1% of patients with MIBC have clinical relevant
depression according to Vakalopoulos et al. study
[29]. Another study showed that there is difference in
depression rates prior to RC between patients from
different countries [22]. On the other hand, Pastore
et al. reported lower rates for depression (5.7%) and
anxiety (9.8%) in a cohort of patients that included
88% of patients with NMIBC [32], suggesting a stage
dependent prevalence.

During survivorship depression rates among Euro-
pean patients with BC ranged from 4.7% in a Swedish
cohort [27] to 11.1% in Italian one [26]. Moreover,

another Swedish study [28] showed no difference
in depression compared to controls (26 vs. 37%)
contrary to the Italian study findings [26]. Higher
depression symptoms rates were reported among sur-
vivors from the US (21.1%) and China (78%) [30, 31].
This increased rate of depressive symptoms among
Asian population might be due to socio-demographic
factors such as different stressors, lack of social
support, health risk status and behavioural vari-
ables [37]. Furthermore, in a large cohort of Korean
patients with BC, 8.8% had major depressive disor-
der [18]. In comparison with depressive symptoms,
anxiety rates were more homogenous in Euro-
pean patients ranging from 12.5 to 23%, contrary,
71.3% of Chinese patients had anxiety symptoms
[31]. The identification, treatment and management
of concurrent psychological distress should be a
key clinical objective as a means of enhancing
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y. clinical outcomes and patient quality of Life
(QoL) [13].

Benner at al. [23] showed that the average HADS
scores for depression at 4 and 6 months after RC were
at borderline abnormal while initial pre-cystectomy
scores were in the normal range, suggesting that
there is a negative trend in depression symptoms at 6
months after RC. Furthermore, preoperative depres-
sion and anxiety condition had a higher negative
impact on increasing symptoms at 6 months. Simi-
larly, in newly diagnosed BC Chinese patients, Yang
et al. [25] reported abnormal mean levels of depres-
sion scores (CES-D, cut-off 16) that were maintained
at 12 months after BC treatment with no interven-
tion to reduce depression. Also, anxiety levels were at
borderline normal levels prior and after BC treatment
(SAS, cut-off 50). In contrast, when referring patients
with clinical pre-treatment depression for specialized
treatment, the depression rates decreased from 23%
to 16% at 12 months after RC [20]. Palapattu et al.
[21] showed that at one month after RC, depression
(p < 0.034) and anxiety (p < 0.0004) scores signifi-
cantly decreased from preoperative to postoperative.
Similarly, Månsson et al. showed that significant
reduction of depression and anxiety at 12 months in
Egyptian patients who underwent RC. Patients who
were under palliative care after RC experienced also
significant reduction of anxiety and depression than
controls who were included in a standard of care
program [24]. The true prevalence of psychological
morbidity experienced by patients with BC across the
treatment spectrum is poorly understood with many
patients being left untreated. Taken all together, one
should focus on pre-treatment screening of depres-
sion and anxiety. Indeed, recent findings suggested
that cancer patients who are suffering from clinical
depression and anxiety are less likely to adhere to
their treatment plan and are more likely to experience
adverse reactions to their treatment [38].

Regarding therapy possibilities, a meta-analysis
demonstrated that cognitive behavioural therapy
(CBT) offers the highest benefit, particularly for
depression [7, 39]. Recently published long-term
results of CBT after surgery for early-stage breast
cancer revealed that patients who were assigned to
therapy had a significantly lower rate of depressive
symptoms and better QoL at 15 years compared to
controls. The results suggests that early implementa-
tion of CBT interventions might improve long-term
psychosocial functioning also in other cancers [40].

According to most studies, depression and anx-
iety symptoms were frequent in patients with BC.
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To identify patients who have such psychological
comorbidities a routine pre-treatment screening is
needed and patients that might have depression and
anxiety symptoms should be referred to a psychia-
trist/psychologist. Regarding the type of intervention,
further studies are needed to assess which type is
most beneficial for treating depression and anxiety
in patients with BC as they have specific issues (i.e.,
body image perception) compared to other cancer
patients. Furthermore, geriatric and gender specific
research is needed to help better understand and
address this unmet need.

Despite a systematic approach, there are several
limitations of this systematic review. Firstly, we only
reviewed English language literature, and thus possi-
ble relevant studies published in other languages were
not investigated. Secondly, we did not use formal
meta-analytic techniques as a wide range of scales
were used to determine depression and anxiety symp-
toms rates among patients with BC.

CONCLUSION

Prevalence of depression and anxiety in patients
with BC is high across all cancer stages and status
(i.e. pre-treatment to survivorship). Moreover, it is
heterogeneous regarding geographical distribute with
differences between Caucasians and Asian popula-
tions. Treatment with RC resulted in a reduction of
depression and anxiety at 1 year after surgery. Further
research is needed to assess depression and anxiety
prior and post treatment in the same cohort and to
investigate which type of intervention might be ben-
eficial in on at risk-population after pre-treatment
screening for depression and anxiety.
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