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Abstract

Background: Prior studies of suicide risk among prostate cancer patients are conflicting. We
compared the risk of suicide in prostate cancer patients to cancer-free men including adjustment
for clinical stage, socioeconomic position, somatic comorbidity, and previous depression.
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Materials & methods: A cohort of 37,527 men diagnosed with prostate cancer in Denmark
during 1998-2011 was identified in the Danish Prostate Cancer Registry (DaPCaR) and compared
with 357,384 cancer-free men matched by age at the time of diagnosis. The primary outcome was
death from suicide. Data were analyzed using cumulative incidence functions and multivariable
Cox regression models.

Results: Among prostate cancer patients, 3813 had a previous depression, defined as filed
antidepressant prescription within three years before diagnosis. In the study period, 108 prostate
cancer patients were registered with suicide as the cause of death, hereof 26 with previous
depression. There was no difference in the cumulative incidence of suicide between prostate
cancer patients and cancer-free men. There was no effect modification of previous depression on
the risk of suicide (p=0.12). The hazard ratio (HR) for suicide varied with time since diagnosis. A
sensitivity analysis showed that the risk of suicide was highest within the first year of diagnosis
where prostate cancer patients had a 1.70-fold increased hazard compared with cancer-free men
(95% CI, 1.11-2.59). Men with prostate cancer and previous depression had a three-fold increased
hazard for suicide compared with prostate cancer patients without a history of depression (HR
2.84,95% Cl, 1.82-4.45).

Conclusion: The absolute risk of suicide is low following a prostate cancer diagnosis. Time
since diagnosis and a history of depression was associated with the highest risk of suicide.
Healthcare professionals should be aware of an increased risk of suicide among men with previous
depression, especially in the immediate aftermath of the diagnosis.

Keywords
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Background

In the past two decades the number of men diagnosed with prostate cancer in the Western
World has exploded due increased awareness and PSA testing. Today, more than 90% of
patients will survive 5 years or more after diagnosis, making management of survivorship
issues, such as psychological morbidity, important in this large patient population [1]. We
previously found that the first use of anti-depressants remains significantly increased for up
to 18 years after a prostate cancer diagnosis compared with age-matched cancer-free men,
thereby illustrating the long-lasting severity of the psychological burden [2].

Cancer patients in general are at an increased risk of suicide compared with cancer-free
populations [3,4]. The increased risk of suicide is suggested to be associated with factors
such as hopelessness, impaired physical functioning, pain, and disease prognosis [5]. In
patients with prostate cancer, proposed risk factors for suicide may include older age (>75
years at diagnosis), recent diagnosis (<12 months since diagnosis), treatment with androgen
deprivation therapy (ADT), and diagnosis of metastatic prostate cancer [6-8].

A recent meta-analysis investigated which factors predicted suicide in the general population
[9]. The top five risk factors for death by suicide were prior psychiatric hospitalization,
prior suicide attempt, prior suicide ideation, lower socioeconomic position, and stressful life
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events pointing to the complex interplay between risk factors. However, to our knowledge,
no study has investigated the effect of previous psychiatric morbidity on the risk of suicide
after a prostate cancer diagnosis.

Suicide risk in cancer patients vary substantially between cancer sites, and among prostate
cancer patients, the results are inconsistent. A meta-analysis of observational studies
comparing 1,281,393 prostate cancer patients with 842,294 matched prostate cancer-free
men indicated a two-fold higher risk of suicide among men with prostate cancer (relative
risk (RR) 2.01, 95% confidence interval (Cl) 1.52-2.64)[6]. Contrary to this result, a
nationwide UK cohort study of almost 5 million cancer patients including 594,521 men
with prostate cancer observed that prostate cancer patients were at a lower risk of suicide
compared with the background population (standardized mortality ratio 0.90, 95% ClI, 0.82—
0.99)[10]. Differences in the results of these studies may arise, from differences in the
clinical setting and the level of surveillance between populations [6,10], the selection of
comparisons and controlling for confounding [6].

We present a population-based cohort study on the risk of suicide among men with prostate
cancer to address limitations in earlier studies. We investigate the association between a
prostate cancer diagnosis and the risk of suicide and further whether this association is
modified by the presence of previous depression. The aim is to test the hypothesis of a
significant impact of previous depression on the risk of suicide in prostate cancer patients
compared with cancer-free men with previous depression after adjustment for confounding
by clinical and socioeconomic factors.

Material and methods

Study design and setting

Participants

This longitudinal registry-based study included prostate cancer patients diagnosed from
1998 to 2011 identified in the Danish Prostate Cancer Registry (DaPCaR). This registry
holds information on all histological examinations of prostate tissue in Denmark between
1995 and 2011 [11]. A cohort of cancer-free men matched by age at date of diagnosis (index
date) was generated from the Danish background population with a 1:20 ratio to the men
with prostate cancer. First, we studied how exposure to a prostate cancer diagnosis affected
suicide risk, and whether this effect differed or was modified by a previous diagnosis of
depression. Secondly, we estimated the magnitude by which previous depression affected
suicide risk among men diagnosed with prostate cancer and cancer-free men. All study
participants were followed from the date of diagnosis/index date until suicide, death from
other causes, change of exposure status (from no prostate cancer to prostate cancer),
emigration, loss to follow-up, or December 31, 2016, whichever came first.

We included men from 1998 to consider the use of antidepressants within three years
before diagnosis in all study participants; this information was obtained from the Danish
Prescription Registry established in 1995 [12]. Through the Danish Civil Registration
System, we obtained information on the cohort of cancer-free men and vital status for
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all included men [13]. Eligibility criteria in both cohorts included no previous cancer and
no previous major psychiatric disorder apart from depression (ICD-10 FO0-F31). Previous
cancer and psychiatric morbidity other than depression were assumed to increase the risk of
suicide, which could bias the results.

Variables and data sources

The primary outcome was suicide defined as the registration of the underlying cause of
death as ICD-10 codes X60-84 and Y87.0 in the Danish Causes of Death Registry [14].
Previous depression was defined as either a hospital contact for depression (ICD-10 codes
F32-33) or a filed antidepressant prescription (ATC code NO6A) within three years before
date of diagnosis/index date. Information on cohabitation status the year of diagnosis and
socioeconomic position as measured by the income quintile the year before diagnosis were
obtained from registers on personal income administered by Statistics Denmark [15], and
comorbidity were obtained from the national patient register [16]. Comorbidity was assessed
as Charlson comorbidity indexes based on the sum of 15 weighted somatic conditions up
to ten years before date of diagnosis/index date [17]. Data on the presence of metastases at
diagnosis and D’ Amico risk group based on prostate-specific antigen (PSA) level, Gleason
score, and clinical T-stage were obtained from DaPCaR [18].

Statistical methods

Cumulative incidences of suicide were calculated for prostate cancer patients and cancer-
free men with death from other causes as a competing risk.

For the main analysis of the hazard of suicide in prostate cancer patients compared with
cancer-free men, we did an age-adjusted (including age as a continuous variable) Cox
regression model with time since the index date as the underlying time scale (Model 1).
Information on previous use of antidepressants were included in an additive model (Model
2). We included an interaction term in the model to investigate whether the association
between prostate cancer diagnosis and suicide risk was modified by a previous depression
(Model 3).

Due to questionable proportionality of the hazards, we modelled the Cox regression
coefficients in time intervals with time since diagnosis/index date, and we performed a
sensitivity analysis calculating the hazard of suicide within the first year after diagnosis,
using the same models as in our main analyses. Since suicide is a rare event, this estimate
gives us the opportunity to evaluate the proportions of the problem.

The incidence of suicide was illustrated in prostate cancer patients with and without
previous depression using cumulative incidence functions with death from other causes as
a competing risk. We further illustrated the cumulative incidence of suicide according to
the presence of metastases (categorized as MO, M+, or Mx) and the D’ Amico risk group at
diagnosis (categorized as low, intermediate, or high risk). Missing data on PSA at diagnosis
was handled by including a category for unknown D’Amico risk group.

In the sub-analysis of suicide risk among men with prostate cancer, we first analyzed the
suicide risk in an age-adjusted model, including age as a continuous variable (Model A).
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Secondly, we included information on the presence of metastases at diagnosis in Model

B. Lastly, we included the following possible confounders in Model C: calendar period
(categorized into three groups: 1998-2002, 2003-2007, and 2008-2011), cohabitation status
(living with a partner vs living alone), income quintile, and Charlson comorbidity index
(grouped into 0, 1 and 2+). All analyses were performed in R version 3.4.2.

Ethics—The Danish National Health Data Authority (file number FSEID-00002771)
approved the study protocol, and reporting was guided by the Strengthening of the Reporting
of Observational Studies in Epidemiology (STROBE) recommendations and the Guidelines
for reporting of statistics for clinical research in urology [19,20].

After exclusion of 4177 men with previous cancers and 883 with major psychiatric
disorders, we established a cohort of 37,527 men diagnosed with prostate cancer. After
exclusion of 26,420 with previous cancers and 11,118 with major psychiatric disorders,
we yielded a cohort of 357,384 cancer-free men for the main analysis (see flow chart

in appendix Figure Al). Suicide rates, median age, and comorbidity index did not vary
between the men with prostate cancer and cancer-free men (Table 1). Among prostate
cancer patients, more men with than without previous depression lived alone and had a
substantially worse comorbidity burden at the time of diagnosis. Clinical characteristics
did not differ between prostate cancer patients with previous depression and those without
previous depression.

During the study period, 1239 cancer-free men and were registered with suicide as the cause
of death compare 108 prostate cancer patients respectively (Table 2). Among prostate cancer
patients with a previous depression, 26 were registered with suicide as the cause of death,
corresponding to almost quarter of the total events in this group of patients. Cumulative
incidences of suicide did not differ between prostate cancer patients and cancer-free men
(Figure 1), and in the main analysis there was no statistically significant difference in the
hazard of suicide between men with prostate cancer and cancer-free men (Table 2). This
association did not differ significantly according to the presence of a previous depression
(0=0.12); the hazard ratio (HR) for suicide in prostate cancer patients with previous
depression was 1.39 (95% CI, 0.91-2.10) compared with cancer-free men with previous
depression (Table 2, Model 3), declining after diagnosis/index date (Appendix Figure A2).

Within the first year after diagnosis, 26 prostate cancer patients were registered with suicide
as the cause of death of which 11 had a previous depression. In contrast to the results

above for the entire period, sensitivity analysis confined to the first year after diagnosis
showed that the hazard of suicide in men with prostate cancer was increased by 1.72
compared with cancer-free men (95% Cl, 1.11-2.59) (Table 3). Further, previous depression
was a significant risk factor for suicide in the first year after diagnosis (Table 3, Model

2). However, when introduced in the model as an interaction term, a previous depression
did not significantly modify the relative effect of a prostate cancer diagnosis on the risk

of suicide (p=0.24) (Table 3, Model 3) although the HR was high among prostate cancer
patients with a previous depression (HR, 2.38. 95% Cl, 1.21-4.67). The suicide rate among
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prostate cancer patient with a previous depression was 308 per 100,000 person-years and 46
per 100,000 persons years among prostate cancer patients without a previous depression.

Among men with prostate cancer, the cumulative incidence of suicide was higher in the
group of men with previous depression with a rapid rise in the first year after diagnosis
(Figure 2). No differences were found between cumulative incidences of suicide stratified
on the presence of metastases and D’Amico risk profile (Appendix Figure A4 and A5).
Sub-analysis showed that living alone and having comorbidity at the time of diagnosis were
significant risk factors for suicide (Appendix Table Al). Among prostate cancer patients,
the HR for suicide in those with previous depression declined with time since diagnosis
compared with those without previous depression (Figure A5).

Discussion

As expected, the number of suicides was low among prostate cancer patients. However,

a significant proportion of the suicides was registered among patients with a previous
depression or within the first year after diagnosis. Prostate cancer patients had a 1.70-fold
increased risk of suicide during the first year after diagnosis compared with cancer-free
men, and patients with previous depression were especially vulnerable. We found, however,
no long-term overall increased risk of suicide in prostate cancer patients compared with
cancer-free men. Within the group of prostate cancer patients, neither the D’Amico risk
group nor the presence of metastases were significantly associated with the risk of suicide.

Interpretation

Our findings could indicate that healthcare professionals, in general, need to be aware of
suicidal thoughts and depressive symptoms among prostate cancer patients who have a
history of depression in the immediate aftermath of the diagnosis. Several other studies
have also found the highest suicide risk in cancer patients immediately after diagnosis
[5,6,10]. Previous depression and suicide are intuitively associated, but few studies of
cancer patients have included this significant risk factor in investigations of the suicide

risk. To our knowledge, only a Canadian study has included information on pre-diagnostic
psychiatric care use in a population-based investigation of the suicide risk in cancer patients
[21]. Cancer-free comparisons from the general population were matched on the level of
psychiatric care use in a five-year pre-diagnostic period [21]. The findings suggested that the
risk of suicide was higher in cancer patients than comparisons during the first 50 months
after diagnosis (HR, 1.60; 95% CI, 1.42-1.81)[21]. However, in a subgroup analysis with
stratification on cancer type, the suicide risk did not differ significantly between prostate
cancer patients and cancer-free comparisons (HR 1.07, 95% ClI, 0.90-1.27)[21]. Overall, the
findings of the Canadian study seem to align with our results; however, we did not match on
previous depression but instead examined if the effect of a prostate cancer diagnosis varied
according to having had a previous depression. In other words, we considered previous
depression as an effect modifier and not as a true confounder, which could help identify a
vulnerable population of prostate cancer patients at increased risk of suicide and therefore
enable us to estimate the extent of the effect in both prostate cancer patients and the
cancer-free comparisons.
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A meta-analysis of eight observational studies found a substantially increased risk of
suicide (RR 2.01, 95% ClI, 1.52-2.64) in prostate cancer patients compare to cancer-free
comparisons [6]. None of the included studies included information on pre-diagnostic
depression or other psychiatric morbidities as potential risk factors and the meta-analysis
found significant heterogeneity in terms of variation in the control for confounders and
variation in the clinical settings between studies included [6], which could explain the
differing of the results from those of this present study.

The mechanism underlying the association between previous depression and suicide in
prostate cancer patients is uncertain. Prostate cancer treatment may affect the association
with a previous depression and thereby the risk of suicide; however, we did not have
information on treatment in this study. Nevertheless, we would hypothesize that treatment
with ADT would increase the suicide risk as men receiving this treatment have an increased
risk of depression compared with men who were unexposed or less exposed to ADT

as shown in a meta-analysis by Nead et al. (RR 1.41, 95% CI, 1.18-1.70)[22]. In a

Danish cohort, we have previously shown that prostate cancer patients receiving ADT in
combination with radical prostatectomy had a higher risk of depression compared with
patients treated with radical prostatectomy alone [23], and the association was further
confirmed by Guo et al. [6]. The hypothesis is strengthened by our finding of a 1.49-fold
increased risk of suicide (although not statistically significant) among men with metastatic
disease, who are the patients most likely to commence on ADT — and the ones with the
poorest prognosis. A few studies have compared suicide risk in men with and without

ADT [24-26]. These found deviating and uncertain evidence of an association between
ADT and the risk of suicide; however, the studies were limited by few events [24], small
study samples [25], and cross-sectional design [26]. Adverse effects from primary curative
treatment might also contribute to the association: incontinence and erectile dysfunction are
associated with an increased risk of depression [27,28], and lower urinary tract symptoms,
in general, have been suggested to increase the odds of suicidal ideation [29]. In our
sub-analyses, living alone and comorbidity were identified as risk factors for suicide, and
although we did not find any association with income this could indicate that men with

low socioeconomic position may be especially vulnerable for suicide after a prostate cancer
diagnosis. Many other possible factors including psychological distress, hopelessness, and
social isolation could explain some of the underlying association; however, the entire
conceptual framework is most likely complex, and future research should focus on including
multiple risk factors simultaneously to help identify the most sensitive and specific
predictors of suicide [30].

Strengths and limitations

This study is the first to investigate the effect of previous depression on the association
between prostate cancer and the risk of dying by suicide. Furthermore, this study represents
one of a few nationwide population-based studies of the suicide risk in prostate cancer
patients compared with cancer-free men. A significant strength of the study is the use

of nationwide registry-based data with minimal risk of selection- and attrition bias in a
longitudinal study design; this ensures high generalizability of the results. The prostate
cancer cohort was identified in DaPCaR, which is based on pathology reports ensuring
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the validity of the prostate cancer diagnoses. Furthermore, the ability to link data from
DaPCaR to the Prescription Registry allowed for consideration of not only the most severe
cases of previous depression that require hospital admission but the much broader spectrum
of moderate to severe pharmaceutically treated depression. To avoid contamination bias

in terms of other critical illnesses affecting the suicide risk, we excluded men with other
major psychiatric disorders (ICD-10 codes FO0-F31) and cancers before the index date.

We addressed confounding by including comorbidity, income, cohabitation status, the risk
profile of the disease, and the presence of metastases at diagnosis in statistical analyses. The
use of antidepressant prescriptions as a proxy for depression may underestimate depression
rates, potentially introducing information bias. Nonetheless, rates of depression treated non-
pharmaceutically are assumed similar in cancer-free men and men who receive a prostate
cancer diagnosis; consequently, misclassification would be non-differential and thereby not
pose an interpretation problem.

The management of psychological morbidity is an important aspect of care in the large and
growing population of long-term prostate cancer survivors. However, the absolute risk of
suicide following a prostate cancer diagnosis was low. Time since diagnosis and a history
of depression was associated with the highest risk of suicide. Despite the low absolute

risk for suicide among prostate cancer patients, healthcare professionals should be aware of
an increased risk among patients with a previous depression, especially in the immediate
aftermath of the diagnosis due to a relatively high baseline risk among these men.
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Identified cohorts in

the Danish Prostate
Cancer Registry and the
Civil Registration System

Comparison of prostate cancer
patients and cancer-free men with
and without previous depression

Included in main analyses

Comparison of prostate cancer
patients with and without
previous depression

Included in sub-analyses

All men with histologically
examination of prostate
tissue and a diagnosis of

prostate cancer from
1998-2011,
n = 42,587

Page 9

Age-matched workup-free
comparisons in the
background population

n =394,922

Previous cancer
n =4177 (10%)

Previous major psychiatric
disease
n =883 (2%)

Included in analyses

Previous cancer
n =26,420 (7%)

Previous major psychiatric
disease
n=11,118 (3%)

Included in analyses

No use of antidepressants
during the three years
before diagnostic workup
n=33,714

Use of antidepressants
during the three years
before diagnostic workup
n=3813

Figure Al. Flowchart of the cohorts included in the study
In the main analyses, all men with prostate cancer between 1998 and 2011 and a comparison

cohort of cancer-free and prostate cancer diagnostic workup-free men age-matched at a
ratio of up to 1:20 on date of diagnosis (index date) were included, while the sub-analysis

included the prostate cancer patients alone.
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Hazard Ratio for suicide

25 5.0 75
Years since index date

Figure A2.
The time-dependent hazard ratio (HR) with 95% confidence intervals (dotted lines) for

suicide in prostate cancer patients with prior depression compared with cancer-free men with
prior depression.
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Figure A3.
Cumulative incidence of suicide (ICD-10: X60-84, Y87.0) and death from other causes
as a competing risk among 37,527 men with prostate cancer stratified on the presence of
metastases at the time of diagnosis. Please note that y-axes differ.
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Cumulative incidence of suicide (ICD-10: X60-84, Y87.0) and death from other causes as a
competing event among 34,519 men with prostate cancer stratified on D’ Amico risk group
at diagnosis (missing information on 3008 individuals). Please note that y-axes differ.

Table Al.

Hazard ratios (HR) for suicide with 95% confidence intervals (CI) among 37,527 prostate
cancer patients diagnosed in Denmark between 1998 and 2011.

No. of Suicide PYRS Model A: Age- Model B: + Model C: +
patients events adjusted model presence of period,
metastases at cohabitation,
diagnosis income, and
comorbidity
n=37,527 | n=108 | n=237,639 | HR 95% ClI HR 95% ClI HR 95% ClI
No previous 33,714 82 216,177 | 1.00 | Reference | 1.00 | Reference | 1.00 | Reference
depression
Previous 3813 26 21,462 | 3.16 (2.03- 3.16 (2.03- 2.84 (1.82-
depression 4.91) 4.91) 4.45)
Age, per 1.04 (1.02- 1.04 (1.01- 1.03 (1.01-
year 1.06) 1.06) 1.06)
Presence of
metastases at
diagnosis
MO 11,631 35 85,449 1.00 | Reference | 1.00 | Reference
M+ 5359 14 17,895 1.49 0.77- 1.32 (0.68-
2.82) 2.56)
Mx 20,537 59 134,295 0.92 (0.60- 0.80 (0.50-
1.41) 1.28)
Calendar
period
1998-2002 8340 29 51,503 1.00 | Reference
2003-2007 14,099 45 99,571 0.73 (0.44-
1.21)
2008-2011 15,088 34 86,565 0.70 (0.40-
1.22)
Cohabitation
status
Living with a 28496 70 188,434 1.00 | Reference
partner
Living alone 9031 38 49,205 177 (1.18-
2.66)
Income,
quintile
1 (lowest) 6625 18 39,336 1.00 | Reference
2 7316 24 45,328 1.16 (0.63-
2.14)
3 8091 21 53,067 0.95 (0.50-
1.78)
4 8182 24 54,344 1.18 (0.64-
2.18)
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No. of Suicide PYRS Model A: Age- Model B: + Model C: +
patients events adjusted model presence of period,
metastases at cohabitation,
diagnosis income, and
comorbidity
n=37,527 | n=108 | n=237,639 | HR | 95%Cl | HR | 95%Cl | HR | 95%Cl
5 (highest) 7313 21 45,564 1.19 (0.63-
2.24)
Comorbidity
0 28,457 71 188,706 1.00 | Reference
1 6463 28 37,062 1.71 (1.10-
2.24)
2+ 2607 9 11,871 1.51 (0.74-
3.05)
151
10 1
0-
25 50 75
Years since diagnosis
Figure A5.
Hazard ratio (HR) with 95% confidence intervals (dotted line) for suicide in prostate
cancer patients with previous depression compared with prostate cancer patients without
depression.
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Figure 1. Cumulative incidence of suicide (ICD-10: X60-84, Y87.0) and death from other causes
as a competing event.

Figures include 37,527 men with prostate cancer and 317,246 cancer-free men from the
background population (comparison group). Exposure to prostate cancer was assessed as a
time-varying covariate, i.e. a man could shift groups from unexposed to exposed. Please note
the differing y-axes.
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Figure 2.
Cumulative incidence of suicide (ICD-10: X60-84, Y87.0) and death from other causes as

a competing event among 37,527 men with prostate cancer in Denmark from 1998-2011.
Please note that y-axes differ.
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Characteristics of 37,527 men diagnosed with prostate cancer between 1998 and 2011, and 357,384 cancer-
free men from the background population.

Prostate cancer with

Prostate cancer without

All men with prostate

Cancer-free men

prior depression prior depression cancer n = 357,384
n =3813 n=33,714 n = 37,527
Suicide *rate, events per 121 38 45 40
100,000 PYRS
Median follow-up time, 5.7 (2.4-8.1) 6.3 (3.3-8.9) 6.2 (3.1-8.8) 8.4 (5.6-11.7)
years (IQR) -
Person-years at risk 21,462 216,177 237,639 3,084,849
Median age at diagnosis/ 72 (65-79) 71 (65-77) 71 (65-77) 68 (62-75)
index date, years (IQR)
n | (%) n | (%) n | (%) n | (%)
Calendar period
1998-2002 824 (22) 7516 (22) 8340 (22) 131,339 | (37)
2003-2007 1453 (38) 12,646 (38) 14,099 (38) 131,981 | (37)
2008-2011 1536 (40) 13,552 (40) 15,088 (40) 94,064 | (26)
Educational level
Short (<9 years) 1055 (28) 9125 (27) 10,180 27) 101,202 | (28)
Medium (9-12 years) 1631 (43) 14,404 (43) 16,035 (43) 152,178 | (43)
Long (>12 years) 706 (19) 6969 (21) 7675 (21) 61,971 17)
Missing 421 (11) 3216 (10) 3637 (10) 42,033 | (12)
Disposable income,
quintiles
1 (lowest) 810 (21) 5815 17) 6625 (18) 68,043 | (19)
2 783 (21) 6533 (19) 7316 (20) 73,318 | (21)
3 798 (1) 7291 (22) 8089 (22) 72,410 | (20)
4 716 (19) 7466 (22) 8182 (22) 71,808 | (20)
5 (Highest) 705 (19) 6608 (20) 7313 (20) 71,780 | (20)
Missing 1 0) 1 0) 2 0) 0 ©0)
Cohabitation status
Living with a partner 2599 (68) 25,897 77) 28,496 (76) 263,599 (74)
Living alone 1214 (32) 7817 (23) 9031 (24) 93,785 | (26)
Charlson comorbidity
index
0 2354 (62) 26,103 (77) 28,457 (76) | 276,388 | (77)
1 931 (24) 5531 (16) 6463 17) 56,462 | (16)
2+ 528 (14) 2079 (6) 2607 ) 24,534 @
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Prostate cancer with
prior depression
n =3813

Prostate cancer without
prior depression
n=33,714

All men with prostate
cancer
n = 37,527

Cancer-free men
n = 357,384

Median PSA at diagnosis,
ng/ml (IQR)

19.0 (9.1-59.3)

19.0 (8.8-64.0)

19.0 (8.8-63.0)

Acta Oncol. Author manuscript; available in PMC 2024 February 07.

Gleason Score
<6 1181 (31) 10,456 (31) 11,637 (31)
7 1246 (33) 11,001 (33) 12,247 (33)
28 1192 (31) 10,497 (31) 11,689 (31)
Missing 194 (5) 1760 (5) 1954 (5)
Clinical T stage at
diagnosis
T1 828 (22) 7031 (21) 7859 (21)
T2 746 (20) 6718 (20) 7464 (20)
T3 698 (18) 6339 (19) 7037 (19)
T4 89 ) 712 ) 801 )
Tx 50 ) 438 ) 488 )
Missing 1402 (37 12,476 (37 13,878 (37
N status
NO 711 (19) 7105 (21) 7816 (21)
N1 132 ©) 1242 (4 1374 (4
Nx 1568 (41) 12,891 (38) 14,459 (39)
Missing 1402 (37 12,479 (37) 13,878 (37)
M status
MO 1080 (28) 10,551 (31) 11,631 (31)
M1 371 (10) 2911 ©)] 3282 ©)]
Mx 960 (25) 7776 (23) 8736 (23)
Missing 1402 (37) 12,476 (37) 13,878 (37)
Pre-TNM (WHO) stage
Localized 371 (10) 3512 (10) 3883 (10)
Locally advanced 66 2 640 2 706 2
Distant metastasis 201 5) 1876 (6) 2077 (6)
Missing 3175 (83) 27,686 (82) 30,861 (82)
D’Amico risk groups o
Low 429 (11) 3811 (11) 4240 (11)
Intermediate 1022 7 9369 (28) 10,391 (28)
High 2056 (54) 17,832 (53) 19,888 (53)
Missing 306 ©) 2702 (®) 3008 ©)
Presence of metastases ™
MO 1080 (28) 10,551 (31) 11,631 (31)
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Prostate cancer with

Prostate cancer without

All men with prostate

Cancer-free men

prior depression prior depression cancer n = 357,384
n=3813 n=33714 n = 37,527

M+ 572 (15) 4787 (14) 5359 (14)

Mx 2161 (57) 18,376 (55) 20,537 (55)

*
Suicide is defined as death with the following registered causes: ICD-10 codes X60-64 + Y87.0

*ok

Median follow-up time distribution based on the Kaplan-Meier method applied to the censored times reversing the roles of event status and

censored.

Aok

*
Low risk: PSA <10 ng/ml (or missing PSA) and cT stage<T2c (or pre-TNM="Localised”) and GS=6; Intermediate risk: PSA 10-20 ng/ml or

T stage=T2c or GS=7 (or pre-TNM="locally advanced"); High risk: PSA>20 ng/ml or cT stage > cT2c (or pre-TNM="Distant metastasis”) or

GS>7.

Ak AA

MO: M-stage=MO or pre-TNM="Localized”; M+: M-stage=M+ or pre-TNM="Distant metastasis”; Mx: M-stage=Mx or missing information

on stage.
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Hazard ratios (HRs) for suicide with 95% confidence intervals (Cls). Model 1: age-adjusted model. Model 2:
additive model including information on previous use of antidepressants. Model 3: interaction model,
estimating the effect of prostate cancer on suicide risk depending on the status of previous depression.

Model 1: Age-
adjusted model

Model 2:

Previous use

of antidepressants
(additive model)

Model 3:
Interaction model

patients without

previous depression

n | Events PYRS | HR 95% ClI HR 95% ClI HR 95% ClI
Cancer-free men 357,384 1239 | 3,084,849 | 1.00 Reference 1.00 Reference
Prostate cancer 37,527 108 237,638 | 1.05 (0.85-1.26) | 1.02 (0.84-1.25)
Age at diagnosis, per 1.05 (1.04-1.06) | 1.05 (1.04-1.06)
year
No previous use of 358,696 1134 | 3,069,137 1.00 Reference
antidepressants
Previous use of 36,215 213 253,351 224 (1.93-2.59)
antidepressants
Cancer-free men 32,402 187 231,889 1.00 Reference
with previous
depression
Prostate cancer 3813 26 21,462 1.39 (0.92-2.10)
patients with
previous depression p=
Cancer-free men 324,982 1052 | 2,852,960 0.44 (0.34-0.57) 0.1
without previous
depression
Prostate cancer 33,714 82 216,177 0.47 (0.40-0.54)

*
p-value of analysis of variance between the additive model (Model 2) and the interaction model (Model 3).
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Table 3.

Hazard ratios (HRs) with 95% confidence intervals (Cls) for suicide within the first year after diagnosis.
Presented are an age-adjusted (Model 1 and Model 2 including information on previous use of antidepressants.
Model 3 is an interaction model, which estimates the effect of prostate cancer on suicide risk depending on the

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny
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status of previous depression.

Model 1: Age- Model 2: Model 3:
adjusted model Previous use Interaction model
of antidepressants
(additive model)
n | Events PYRS | HR 95% ClI HR 95% ClI HR 95% CI
Cancer-free men 357,384 130 350,904 | 1.00 Reference 1.00 Reference
Prostate cancer 37,527 26 36,113 | 1.72 (1.13-2.62) | 1.77 (1.16-2.71)
Age at diagnosis, per 1.05 (1.04-1.07) | 1.04 (1.02-1.06)
year
No previous use of 358,696 1134 | 3,069,137 1.00 Reference
antidepressants
Previous use of 36,215 213 253,351 3.74 (2.64-5.32)
antidepressants
Cancer-free men 32,402 37 31,223 1.00 Reference
with previous
depression
Prostate cancer 3813 11 3570 2.38 (1.21-4.67)
patients with
previous depression p=
*

Cancer-free men 324,982 93 | 319681 026 | (0.18-0.39) | 02
without previous
depression
Prostate cancer 33,714 15 32,543 0.37 (0.20-0.68)
patients without
previous depression

pvalue of analysis of variance between the additive model (Model 2) and the interaction model (Model 3).
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