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ABSTRACT 
Objective: To assess the risk of suicide after a diagnosis of urinary bladder cancer (UBC) compared with the 
standard population and to identify potential risk factors and time dependence associated with suicide in 
patients with UBC.
Method: We used data from the Bladder Cancer Data Base Sweden 2.0 (BladderBaSe), including all individ-
uals aged 18 years or older, diagnosed with UBC between 1997 and 2019. Suicides were identified using 
ICD-10 codes X60-X84. We compared the number of suicides identified in BladderBaSe with the expected 
number in a Swedish standard population of the same age and sex distribution during the same period. 
Outcome measurements: The risk of suicide was determined using standardized mortality ratios (SMR) 
with 95% confidence intervals (CI).
Results: Among 53,298 patients with UBC included in our study, 106 suicides were identified compared 
with an expected 66 in the standard population (SMR: 1.6; 95% CI: 1.31–1.93). The risk of suicide was high-
est within the first 4 weeks after diagnosis (SMR: 4.66; 95% CI: 2.48–7.97), in patients with advanced UBC 
(SMR: 5.64; 95% CI: 2.06–12.3), those receiving palliative treatment (SMR: 5.03; 95% CI: 2.51–9.01), and 
those living alone (SMR: 2.87; 95% CI: 2.22 - 3.66).
Conclusion: The suicide risk among UBC patients is significantly elevated and shaped by multiple factors, 
with the highest risk observed in the first 4 weeks from diagnosis. Healthcare providers should maintain 
heightened vigilance for suicidal ideation, particularly during the critical period immediately following 
diagnosis, to ensure timely support and intervention.
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Introduction

Patients with urinary bladder cancer (UBC) are at increased risk 
of suicide. Previous studies have identified increased risk in male 
patients, those older than 80 years, patients with advanced 
disease those with poor social support, and during the first 6 
months following diagnosis [1, 2]. 

Identifying high-risk groups and periods of increased 
vulnerability is important for understanding suicide risk factors 
among UBC patients. A recent review of risk factors for suicide 
identified both personal factors, such as genetics and 
upbringing, and external factors, such as life-changing events 
[2]. Since healthcare systems vary widely both within and 
between countries, the identified risk factors may also differ. The 
Swedish National Guidelines for urothelial carcinoma emphasize 
the importance of standardized reporting of diagnoses and 
procedures to ensure consistency and equitable outcomes 
across treatment centers. A key component of these guidelines 
is the use of CT urography and cystoscopy for early detection, 

which is associated with improved survival rates [3]. Additionally, 
the guidelines advocate for specialized, centralized care, which 
has been shown to reduce complication rates and enhance 
patient outcomes [4]. These measures are critical for 
understanding how healthcare system structures can influence 
both physical and mental health outcomes in patients with 
cancer. Despite these differences and the limited availability of 
population-based data, it remains important for informing 
preventive measures. We previously conducted a study in men 
with prostate cancer and found an increased risk of suicide as 
compared with men without prostate cancer, even among those 
with low-risk disease [5]. Furthermore, the risk of suicide was 
highest immediately after the diagnosis, which stresses the time 
dependency following a diagnosis [6]. 

Bladder cancer (BC) is a physically and psychologically 
debilitating disease, causing significant emotional distress such 
as depression and anxiety. Previous studies, including a systematic 
review of 1,659 patients, have shown that the prevalence of 
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depression and anxiety is high both prior to diagnosis and 
during follow-up after treatment [7].

The aim of our study was to investigate the suicide risk and 
potential risk factors following a UBC diagnosis in Sweden and 
to explore when suicides most frequently occur in relation to 
time of diagnosis. 

Methods

Data source

The Swedish National Register of Urinary Bladder Cancer 
(SNRUBC) is a nationwide, population-based register with virtu-
ally complete coverage. It contains data on characteristics of the 
primary tumor at diagnosis; primary treatment; oncological 
follow-up at 5 years for nonmuscle invasive bladder cancer 
(NMIBC); pre-, peri-, and postoperative events in conjunction 
with radical cystectomy; and since 2017 also systemic oncologic 
treatment [8]. The information is registered by each separate 
unit where the patient receives the UBC diagnosis. 

The SNRUBC has been linked to several other national 
healthcare registers and demographic databases such as the 
Patient Register and the Cause of Death Register to create the 
Bladder Cancer Data Base Sweden (BladderBaSe). Thus, 
BladderBaSe contains comprehensive information also on 
additional variables such as socioeconomic status, comorbidities, 
and cause of death [8, 9]. 

Study design and statistical analysis

We utilized version 2.0 of BladderBaSe to identify all confirmed 
suicides among individuals diagnosed with UBC between 
January 1997 and December 2019. The analysis included all 
patients aged 18 years or older with a documented date of a UBC 
diagnosis. Data on suicide as the cause of death were extracted 
from the Cause of Death Register using ICD-10 codes X60-X84.

The primary outcome was the standardized mortality ratio 
(SMR), which compares the number of suicides observed in the 
UBC patients to the number of suicides that would be expected 
in a similar group from the standard population, matched by 
age, sex, and calendar period but without a UBC diagnosis. 

To calculate the expected suicides in the standard population, 
we retrieved data from the Swedish Cause of Death Register, 
which reports suicide rates by age, sex, and calendar year (1-year 
category). These rates were then adjusted for the size of the 
population in each category using data from Statistics Sweden 
[10]. The 95% confidence intervals (CI) were established by 
assuming that the observed cases were Poisson distributed 
using Bryar’s normal approximation [11]. All statistical analyses 
were performed in R Statistical Software. We received ethical 
approval from the national ethical board (2019/03574).

Patients were categorized by age in 5-year intervals, sex, time 
from diagnosis to suicide (0–1 months, 2–3 months, 4–6 months, 
7–12 months, 1–2 years, 2–5 years, > 5 years), and tumor stage 
group. Tumor stage was stratified as follows: group I included 
NMIBC (Ta-T1) without lymph node (N0, Nx) or distant (M0, Mx) 

metastases, group II included muscle invasive UBC (T2-T4) 
without metastasis (N0, Nx, M0, Mx), and group III included all 
metastasized UBCs regardless of T-stage (N+, N1-N3, M1). 
Treatment groups was stratified by transurethral resection 
(TUR-B), TUR-B and adjuvant instillations, radical treatment 
(cystectomy or radiation therapy), and palliative treatment.

Charlson Comorbidity Index (CCI) was assessed from the 
inpatient register [12].

We categorized the level of education as low (≤ 9 years of 
education), intermediate (10–12 years), high (≥ 13 years), and 
marital status as married or not married/widowed.

Results

BladderBaSe includes 53,298 patients (39,751 men and 13,547 
women) diagnosed with UBC between January 1, 1997 and 
December 31, 2019. 

In total, there were 106 suicides recorded among patients 
with UBC, compared with the expected 66 suicides in the 
standard population (SMR: 1.60; 95% CI: 1.31–1.93) (Table 1).

Time dependency 

The highest risk of suicide following a UBC diagnosis was 
observed within 4 weeks of diagnosis (SMR: 4.66; 95%  CI: 
2.48–7.97), after which the risk declined steeply (Figure 1). After 
1 year and beyond, the risk stabilized at a 30% increase. The first 
6 months the risk was more than threefold (SMR: 3.55; 95% CI: 
2.46–4.96) with an increased risk in almost all categories, while 
the risk after 6 months was not statistically significant (SMR: 
1.27; 95% CI: 0.99–1.6). 

Gender and age 

Compared with the standard population, men with UBC had a 
50% increased risk of suicide (SMR: 1.49 95% CI: 1.19–1.83), 
whereas women had a more than doubled risk (SMR: 2.64 95% 
CI: 1.54–4.23) (Table 1). There was an increased suicide risk in 
men less than 70 years (SMR 1.78; 95% CI: 1.22–2.50) and above 
80 years of age (SMR 1.98; 95% CI: 1.27–2.95). 

Tumor stage and treatment 

We found an increased suicide risk for individuals in all tumor 
stage groups with a stepwise increase compared with the stand-
ard population by tumor stage (Table 1). In group I, the increase 
was 45% (SMR: 1.45; 95% CI: 1.15–1.80) and in group III more 
than fivefold (SMR: 5.64; 95% CI: 2.06–12.3). Among the treat-
ment categories, the risk was increased for those who received 
TUR-B only (SMR: 1.47; 95% CI: 1.12–1.90) and those who 
received palliative treatment (SMR: 5.03; 95%  CI: 2.51–9.01). 

Comorbidity, educational level, and marital status 

The suicide risk was increased for those with CCI 0 (SMR: 1.63; 
95% CI: 1.27–2.07) and for those with a low or intermediate 
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education level. Patients who were not married had an increased 
risk of committing suicide (SMR: 2.87; 95% CI: 2.22–3.66) (Table 1). 

Discussion

In this population-based study, we identified an increased and 
time-dependent risk of suicide among individuals diagnosed 
with UBC compared with the standard population. Similar to 
other cancers, UBC patients experience an elevated suicide risk, 
especially in the early months after diagnosis. Studies show that 
cancer patients, particularly those with advanced or metastatic 
disease, face a higher suicide risk due to psychological distress, 
poor prognosis, and treatment challenges. This is in line with our 
findings, but our results also suggest that those with localized 
UBC are at increased risk, highlighting the broad impact cancer 
has on mental health across different stages. The risk was high-
est within the first 4 weeks following diagnosis but remained 
elevated beyond 5 years. Risk of suicide was increased in both 
younger and older individuals, both men and women and all 
tumor stages, and the risk was increased in those undergoing 
only TUR-B treatment and those with palliative treatment. 
Additionally, the risk was increased in those with low comorbid-
ity and with low and intermediate education. The strongest risk 
factors identified were time from diagnosis, advanced disease, 
palliative treatment, and living alone. 

Our finding that the risk of suicide is highly time dependent 
corroborates the findings of Hu et al. who found an increase 
during the first 6 months and Fang et al., who in a Swedish 
cohort with mixed types of cancer, found the highest risk of 
suicide between 1 and 12 weeks after diagnosis [13, 14]. 
However, we found a very steep increase in the first 4 weeks 
with a decline in the first 6 months, which indicates that a 
considerable proportion of suicides are likely due to 
psychological distress carried out in a time window when 
patients have little knowledge about prognosis, potential 

treatment strategies, and the cancer’s impact on quality of life. 
The risk of suicide remained elevated beyond 5 years after a UBC 
diagnosis. Previous studies with longer follow-up have shown 
that the risk remains elevated throughout life compared with 
the standard population [14, 15]. 

The overall risk of suicide is associated with gender. Women 
are more likely to attempt suicide without a deadly outcome and 
more often receive medical care after their suicide attempts. 
Men, however, tend to use more violent methods with higher 
risk of deadly outcome [16]. Male gender has been more strongly 
associated with an increased suicide risk compared with females 
gender among UBC patients [15, 17]. However, we found that the 
suicide risk was elevated in both genders with a greater relative 
increase among women; therefore, female gender should also be 
considered a risk factor according to our results. In most studies 
persons in the older age groups are at a higher risk of suicide. In 
a meta-analysis by Guo et al., they found an increased risk of 
suicide after a UBC diagnosis among patients older than 70 years 
[18]. Similarly, Klaassen et al. found the risk of suicide being 
highest in those over the age of 80 years [19]. Our results confirm 
that the highest risk occurs in individuals over 80 years old, but 
the risk is also elevated among those younger than 70. 

The risk of suicide was elevated regardless of tumor stage. 
However, patients with advanced disease and those with 
palliative treatment had the highest risk compared with the 
standard population. This probably reflects both the negative 
preconceived idea of an advanced disease and the substantially 
negative clinical impact that a locally advanced or metastasized 
disease might have on an individual’s quality of life. According to 
Bergerot et al., 12% of those diagnosed with advanced UBC 
suffered from psychosocial distress due to the symptoms from 
their malignancy and/or the diagnosis itself. This has a negative 
impact on their quality of life [20]. While a higher risk of suicide in 
those with advanced disease corroborates previous studies [15, 
21], there was also an increased risk in those who only underwent 

Figure 1.  Standardized mortality ratios (SMRs) for suicide over time following diagnosis of urinary bladder cancer in Sweden, 1997–2019. The X-axis shows 
SMR values; the Y-axis shows time since diagnosis (years).



207  L. HAWEZ ET AL.

TUR-B despite a seemingly favorable prognosis. Thus, patients 
may not be sufficiently informed about their diagnosis and 
potential outcomes when the diagnosis is given. Additionally, 
Guo et al. found that patients with regional cancer have a higher 
risk than those with localized or metastatic UBC, further 
emphasizing the importance of understanding the psychological 
implications of cancer staging [18]. It may also be psychologically 
challenging to endure regular surveillance cystoscopies, with 

the prospect of recurrences, potential additional treatments, or 
other disease-related issues such as macrohematuria or 
discomfort in conjunction with cystoscopy controls, which 
contributes to anxiety and pain especially in men [22]. 

The risk of suicide was only increased in those with CCI 0 and 
not statistically significant in the higher CCIs, which can be due 
to low power in the smaller groups. Our findings are in contrast 
to Ahmedani et al. who explored the correlation between 
chronic illness and the risk of suicide reporting an increased risk 
of suicide among those with chronic illness with a statistically 
significant increase of risk in those with multiple comorbidities, 
regardless of a cancer diagnosis [23]. Likewise, in the study by 
Fang et al., the risk of suicide among those with cardiovascular 
disease or psychiatric illnesses was higher compared with those 
without comorbidities [13]. 

We found an increased risk of suicide in patients with low and 
intermediate educational level. In a study by Klaassen et al. from 
the US, unmarried persons and those with lower socioeconomic 
status were at particular risk of suicide after a UBC diagnosis 
[19]. Financial issues might also contribute to the stress of 
recovery and the inability to work, which might further 
contribute to the mental distress [24]. Being single or widowed 
was a risk factor in our study and in line with previous knowledge. 
A major risk factor for suicide is the loss of a partner or social 
isolation, regardless of a cancer diagnosis [25, 26]. A review by 
Calati et al. demonstrated that widowed and those living alone 
are at a higher risk for suicide, as well as those who subjectively 
feel alone and/or live in social isolation [25]. 

In Sweden, the integration of clinical guidelines with national 
quality registers has proven effective in improving patient 
outcomes, particularly in cancer care [3, 4]. The Swedish National 
Guidelines, along with the comprehensive data from the 
SNRUBC, have significantly contributed to early detection and 
effective treatment strategies. However, the elevated suicide 
risk observed across all tumor stages, especially in the early 
post-diagnosis period, suggests that these frameworks should 
further evolve to incorporate routine mental health assessments. 
Including psychological evaluations within the standard 
protocols for UBC patients could better address the mental 
health concerns associated with cancer diagnoses, potentially 
reducing the observed suicide risk. The integration of clinical 
guidelines and quality registers in Sweden presents a promising 
foundation for a more holistic approach to care, one that 
encompasses both physical and mental health, ultimately 
improving overall patient outcomes and well-being [27].

Strength and limitations

The strength of the current study is the large population-based 
cohort with high coverage, as BladderBaSe 2.0 includes virtually 
all patients with a UBC diagnosis in Sweden. The ability to assess 
the time between the UBC diagnoses and suicide in detail is also 
a strength. To attain a high level of validity, we excluded sus-
pected suicides (ICD Y10-Y34), which may have led to an under-
estimation of suicide risk. However, the same rule was applied to 
both the UBC and standard population.

Table 1.  Standardized mortality ratios (SMRs) for suicide, with observed and 
expected number of deaths among patients diagnosed with urinary bladder 
cancer in Sweden, 1997–2019.

N (%) Observed 
number of 

events

Expected 
number of 

events

SMR 95% CI

All 53,298 (100) 106 66.3 1.60 (1.31–1.93)
Sex
Men 39,751 (74.6) 89 59.8 1.49 (1.19–1.83)
Women 13,547 (25.4) 17 6.4 2.64 (1.54–4.23)
Age (years)
≤ 60 6,351 (11.9) 20 12.2 1.64 (1.00–2.54)
61–70 12,697 (23.8) 33 18.6 1.78 (1.22–2.50)
71–80 19,380 (36.4) 29 23.4 1.24 (0.83–1.78)
> 80 14,870 (27.9) 24 12.1 1.98 (1.27–2.95)
Tumour stage
I 38,586 (72.4) 81 55.8 1.45 (1.15–1.80)
II 10,399 (19.5) 17 7.5 2.26 (1.32–3.62)
III 2,868 (5.4) 6 1.1 5.64 (2.06–12.3)
Missing 1,445 (2.7) 2 1.9 1.07 (0.12–3.86)
Primary treatment
TUR-B 26,242 (49.2) 60 40.7 1.47 (1.12–1.90)
TUR-B + 
intravesical 
therapy

9,744 (18.3) 13 11.5 1.13 (0.60–1.93)

Radical 7,091 (13.3) 8 7 1.14 (0.49–2.24)
Palliative 5,852 (11.0) 11 2.2 5.03 (2.51–9.01)
Missing 4,369 (8.2) 14 4.8 2.93 (1.60–4.91)
CCI
0 28,166 (52.8) 67 41 1.63 (1.27–2.07)
1 8,895 (16.7) 13 10.3 1.26 (0.67–2.15)
2 9,078 (17.0) 14 9.2 1.52 (0.83–2.56)
3+ 3,826 (7.2) 5 2.3 2.15 (0.69–5.03)
Level of education
Low 22,785 (42.8) 48 27.6 1.74 (1.28–2.30)
Intermediate 19,517 (36.6) 40 24.6 1.62 (1.16–2.21)
High 9,585 (18.0) 14 12.6 1.11 (0.61–1.86)
Missing 1,411 (2.6) 4 1.4 2.88 (0.77–7.37)
Civil status
Married 30,485 (57.2) 41 43.6 0.94 (0.67–1.27)
Not married 22,813 (42.8) 65 22.6 2.87 (2.22–3.66)

SMR: standardized mortality ratio; CI: confidence interval; CCI: Charlson 
Comorbidity Index.
Tumour stage was defined as follows: Group I 
included non–muscle-invasive bladder cancer (Ta–T1) without lymph node 
(N0 or Nx) or distant (M0 or Mx) metastases; Group II included muscleinvasive 
bladder cancer (T2–T4) without metastases (N0 or Nx, M0 or Mx); 
and Group III included all metastatic bladder cancers, regardless of T-stage 
(N+ or N1–N3, and/or M1).
Education level was categorized as low (≤ 9 years), intermediate (10–12 
years), and high (≥ 13 years).
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A limitation to this population-based study is the low number 
of suicides in some subgroups, leading to wide CIs. Additionally, 
we lack information on social support as only marriage is officially 
registered, and hence we do not know whether those who are not 
married actually lack social support at home. Furthermore, we 
could not adjust for known risk factors for suicide such as previous 
mental health issues, suicide attempts or country of birth due to 
data unavailability for the standard population. Lastly, smoking is 
both a risk factor for UBC and associated with several mental 
health issues linked to suicide, making it a potential confounder 
that we were unable to account for in our analysis. 

Conclusions

The risk of suicide is highest within the first 4 weeks following a 
UBC diagnosis, underscoring the significant psychological stress 
associated with receiving a cancer diagnosis. Our findings cor-
roborate established risk factors such as older age, male gender, 
advanced disease, and living alone while also identifying an ele-
vated risk among women and a heightened vulnerability in 
younger patients and those undergoing only TUR-B. These 
results emphasize the importance of healthcare professionals 
maintaining heightened awareness of potential suicide risks 
when delivering a UBC diagnosis. Providing clear and thorough 
information about the diagnosis, prognosis, and available treat-
ment options, alongside strengthening social and psychological 
support systems during this critical period, could play a vital role 
in reducing preventable suicides.
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