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ARTICLE INFO ABSTRACT
Keywords: Background: Research indicates an elevated risk for suicidal thoughts and behaviors (STBs) among individuals
Cancer patient with cancer, but community-based studies on the prevalence of STBs in comparison to the general population and
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Suicide
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other chronic diseases are lacking.

Methods: Data was drawn from the representative population-based, prospective Gutenberg Health Study (GHS).
Participants (N = 12,382; age: M = 59.5, SD = 10.8; 48.9 % women) completed highly standardized medical
assessments and validated questionnaires such as the PHQ-9. In addition to prevalence estimates (stratified by
STBs and gender), logistic regression models were calculated (controlling for confounders).

Results: The sample included 1910 individuals with cancer, 8.2 % of whom reported current suicidal thoughts
and 2.0 % reported lifetime suicide attempts. There was neither a significant association between a cancer
diagnosis and suicidal thoughts (p = .077) nor suicide attempts (p = .17) in models adjusting for age, gender, and
income. Other chronic diseases were linked to suicidal thoughts and attempts only in men.

Limitations: Although the investigation of the two kinds of STB are a strength of the study, the items' different
time frames complicate comparisons. In addition, the cross-sectional design limits the ability to understand
observed relationships and to identify periods of risk.

Conclusion: This study expands the evidence base regarding the vulnerability to STBs in individuals with cancer,
including long-term survivors. It highlights their heterogeneity, differential risk factors underlying suicidal
thoughts and attempts, and the relevance of other (contextual) factors shaping an individual's susceptibility to
suicidal crises.
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1. Introduction

In recent decades, medical advances have greatly improved detec-
tion and treatment options for individuals with cancer such that it is
often now conceived of as a chronic disease with or after which patients
can live for years to decades. Nonetheless, in many Western countries
such as Germany, cancer is among the three most common causes of
death (Destatis, 2023). For survivors, the disease and its treatment can
confer diminished quality of life as well as grave psychological distress
(Ernst et al., 2023; Wu and Harden, 2015). There is evidence from
numerous large original studies and research syntheses that cancer pa-
tients and survivors are at an increased risk for suicidal thoughts and
behaviors (STBs) (Amiri and Behnezhad, 2019). These associations are
now receiving increased policy attention, for example, with chronic
disease being listed as a risk factor within the new English suicide pre-
vention strategy (Department of Health and Social Care, 2023).

The most recent systematic review and meta-analysis showed a
substantially elevated suicide mortality (standardized mortality ratio
(SMR)=1.85, 95 % confidence interval (CI)=1.55-2.20) in cancer pa-
tients compared to the general population (Heinrich et al., 2022). The
risk further depended on cancer prognosis, stage, time since diagnosis,
and geographic region. This finding mirrored previous studies that had
demonstrated increased risks of suicide death (Amiri and Behnezhad,
2019) with a high pooled incidence in cancer patients (39.72 per
100,000 person-years) (Du et al., 2020). By comparison, fewer large-
scale studies investigated other STBs such as suicidal ideation and sui-
cide attempts. From a prevention perspective, these are especially
important as they can identify individuals at high risk of subsequent
suicide. According to the most current reviews, the prevalence of sui-
cidal ideation in cancer patients ranges greatly from 0.7 % to 71.4 %
which is about up to 3.5 times higher compared to the general popula-
tion (Kolva et al., 2020; Robson et al., 2010). The elevated risk tran-
scends diagnostic groups and prognoses, as evidenced by the high rates
of suicidal ideation in long-term childhood cancer survivors (compared
to the general population) (Burghardt et al., 2019).

Only a small proportion of individuals who report STBs during their
lifetime will die by suicide (Klonsky et al., 2016). However, suicidal
ideation indicates a serious crisis in its own right (Jobes and Joiner,
2019): suicidal individuals engage in less self-care, including the sparse
use of medical care services and poor treatment adherence (Gipson and
King, 2012; Kissane, 2009). Related health risk behavior may imply
unfavorable courses for the individual and increasing healthcare costs
for the population (King et al., 2001; Poorolajal and Darvishi, 2016).
Notably, nonfatal suicide attempts also pose massive psychological risks,
such as interpersonal problems, injury, and persistent disability
(Zalsman et al., 2017).

The available evidence base is limited by the fact that studies rarely
investigated the prevalence or associated risk factors of several STBs
within the same sample, limiting insights into their potentially differ-
ential development among people with cancer. Further, many studies
only addressed one diagnosis (Carreira et al., 2018; Henry et al., 2018;
Pranckeviciene et al., 2016) rather than comparing the risks for different
diagnostic groups within the same settings. In addition, risk varies ac-
cording to gender (Zaorsky et al, 2019) and time since diagnosis
(Heinrich et al., 2022), making them important contextual variables to
consider.

Further, comparisons of prevalence between people with cancer and
other chronic diseases are scarce, although such knowledge is needed to
inform prevention and intervention efforts, particularly among patients
with comorbidities. For example, a small study by Taur et al. (2012)
compared cancer patients to participants with chronic obstructive pul-
monary disease (COPD) and found even higher proportions of at-risk
individuals among the latter. In a large 14-country study, most phys-
ical conditions (e.g., high blood pressure, heart attack/stroke, arthritis,
chronic headache, and respiratory conditions) were associated with
suicide attempts; and as the number of physical conditions increased, so
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did the risk of STBs. The study also included data from Germany, but it
did not explicitly compare the risks associated with cancer to those
associated with other chronic diseases (Scott et al., 2010). Even though
international studies show the elevated risk of STBs for people with
cancer, there has been no original research examining them in a
comprehensive way in a community-based German sample. This is a
research gap as findings from other countries with differently organized
healthcare systems might not be generalizable. The available evidence
indicates that STBs in the context of cancer are highly relevant in the
German context. In a retrospective autopsy record study, 30.7 % of in-
dividuals with a chronic disease who died by suicide had cancer (Fegg
et al., 2016). A recent cohort study of 4372 cancer patients reported a
prevalence of suicidal ideation of 14.3 % (Sauer et al., 2022), but it did
not investigate the relevance of disease-related information (i.e., time
since diagnosis, stage) or include comparisons with the general popu-
lation. A similar rate of suicidal ideation (15.0 %) was also reported in a
study by Senf et al. (2022) based on a more modest patient sample from
a general acute care hospital.

Against this background, this study aimed to examine the prevalence
of suicidal thoughts and suicide attempts within a large, community-
based cohort study that included cancer patients with different di-
agnoses as well as individuals with other chronic diseases and
acknowledging relevant confounding factors (including disease-related
factors such as time since diagnosis and other life domains). Specific
goals were:

1) To determine the prevalence of current suicidal thoughts and life-
time suicide attempts in individuals with cancer

2) To investigate potential differences between diagnosis groups in in-
dividuals with cancer

3) To test whether the risk of current suicidal thoughts and lifetime
suicide attempts differs between individuals with cancer and in-
dividuals not affected by cancer

4) To investigate differences in the risk of current suicidal thoughts and
lifetime suicide attempts between those with cancer and those with
other chronic diseases than cancer, including multimorbidity

2. Methods
2.1. Procedure and study sample

The Gutenberg Health Study (GHS) is a population-based, prospec-
tive, observational single-center cohort study in the Rhine-Main-Region
in Western Mid-Germany. The primary aim of the GHS is to analyze
cardiovascular (CV) risk factors and to foster health prevention in the
community. The procedure (i.e., participant enrollment methods, labo-
ratory analyses, etc.) has been described in more detail elsewhere (Hohn
et al., 2015; Michal et al., 2013; Wild et al., 2012). Participants were
randomly drawn from local registries of the city of Mainz and the
adjacent district of Mainz-Bingen to be representative of the population.
The response rate (defined as the recruitment efficacy proportion, i.e.,
the number of individuals participating in the baseline examination
divided by the total number of persons participating in the baseline
examination plus those refusing and those who were not contactable)
amounted to 60.3 %. Recruitment was conducted in equal strata for
gender and age decades. At baseline (assessments between 2007 and
2012), 15,010 participants (age range: 35-74 years) were examined. A
total of 12,423 took part in the follow-up examination (82.8 %) five
years later. The present work uses data from this second assessment
only, as it was the first one that included the relevant assessment of
suicide attempts.

The study protocol and documents were approved by the Medical
Chamber of Rhineland-Palatinate ethics committee and the local data
safety commissioner, and the study was conducted in line with the
Declaration of Helsinki. Written informed consent was retrieved from all
participants.
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2.2. Measures and assessment

The baseline and the follow-up examinations were conducted at the
study center (University Medical Center Mainz) and included the eval-
uation of CV risk factors and clinical variables assessed via a computer-
assisted personal interview and laboratory examinations (e.g., blood
samples and anthropometric measurements). Certified medical tech-
nical assistants performed all examinations according to standard
operating procedures.

2.2.1. Sociodemographic information

Sociodemographic variables were assessed by self-report: gender,
age in years, education level (adapted to information of baseline
assessment), marital status, household size, equivalized household in-
come (EHI, calculated as household income divided by square root of
household size given in units of 1000 Euro).

2.2.2. Cancer diagnosis

Persons with a cancer diagnosis were categorized into groups based
on cancer entity (skin; breast; prostate; colon, rectum, and small in-
testines; uterus, cervix, and female genitalia; other). This classification
used all available data and prioritized information from highly reliable
sources as cancer registry data (Schirrmacher et al., 2022) over less
reliable sources as self-reported data. For self-reported data, non-
malignant diseases were excluded (N = 34) based on the International
Classification of Diseases (ICD) revision 10 system (World Health Or-
ganization, 1992) and expert review. Further, disease-related informa-
tion comprised the time since diagnosis (coded in a binary fashion
differentiating by less or more than five years a standard threshold of
long-term survival (National Research Council, 2005)).

2.2.3. Suicidal thoughts and suicide attempts

Suicidal thoughts were assessed using the respective item (“Thoughts
that you would be better off dead or of hurting yourself in some way”) of
the Patient Health Questionnaire (PHQ-9). The PHQ-9 is a widely used,
validated measure comprising nine items that assess the symptoms of
major depressive disorder (Kocalevent et al., 2013; Lowe et al., 2004;
Martin et al., 2006). The PHQ-9 is also valid for use in cancer patients
(Hartung et al., 2017; Hinz et al., 2016). For each item, including the one
focusing on suicidal thoughts, participants rate the occurrence of the
respective symptom over the course of the last two weeks. Ratings were
conducted on a Likert-type scale (0 = not at all, 1 = several days, 2 =
more than half the days, 3 = nearly every day). In line with established
procedures and previous work (e.g., Ernst et al., 2020b; Michal et al.,
2010), suicidal thoughts were recoded into a binary variable dis-
tinguishing not present (response 0) and present (combining responses
1-3) suicidal thoughts.

A lifetime history of suicide attempts was assessed using a single self-
report item: “Have you ever made an attempt to kill yourself?” (yes/no).
The respective item has previously been used in prospective cohort
studies, including long-term childhood cancer survivors (Ernst et al.,
2020a). It is similar to established, validated questions that are included
in the Self-Injurious Thoughts and Behavior Interview (SITBI) (Fischer
et al., 2014; Nock et al., 2007).

2.2.4. Physical health and chronic diseases.

Chronic diseases were assessed via interview and self-report. We
included hypertension, obesity (defined as a Body-Mass-Index (BMI) of
> 30), diabetes, dyslipidemia, COPD, asthma, chronic bronchitis,
chronic liver disease, and chronic kidney disease as chronic diseases.
Diagnoses of venous thromboembolism, myocardial infarction, stroke,
deep vein thrombosis, heart failure, pulmonary embolism, and hyper-
tension were summarized as CV comorbidities. If participants did or
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could not report about the presence or absence of CV comorbidities, this
variable was coded as “unknown”.

2.3. Statistical procedures

Analyses were performed using SAS 9.4 (SAS Institute, Cary NC). As
the level of statistical significance, we defined p < .05 (conceiving of
values below p = .10 as trends). Descriptive analyses were performed for
each variable for the total sample and patients with cancer. This
included numbers (means, standard deviation) and percentages for the
presence of suicidal thoughts and suicide attempts. Logistic regression
models were employed with suicidal thoughts or suicide attempts,
respectively, as the dependent variable. To explore the relationship
within the group of cancer patients, gender, cancer entity, survival time
(</> five years since diagnosis), and presence of CV comorbidities were
included as covariates.

For the different research questions, we chose different operation-
alizations: for the comparison of people with cancer versus people
without cancer, the model included a variable of cancer status (at least
one past diagnosis versus no diagnosis). The coding of the cancer status
variable (Cancer vs. No Cancer) was done irrespective of potentially
present other chronic diseases. In consequence, the group of people with
cancer included both individuals with and without comorbidities; and
the group without cancer included both individuals with and without
chronic diseases other than cancer.

In addition, for the more nuanced analyses modelling the effects of
comorbidities/other chronic diseases, groups were distinguished
differently: In these analyses, the group of cancer patients included only
people who had no chronic diseases other than cancer. These models
also included the number of present chronic diseases to account for
multimorbid patients. Confounders controlled for were age, gender,
EHI, and BML Skin cancer and the absence of chronic diseases were used
as a reference category of the respective predictors.

3. Results
3.1. Sample characteristics

Participants' age ranged from 40 to 80 years and 15.4 % of partici-
pants (N = 1910) reported a cancer diagnosis. Descriptive characteris-
tics are provided in Table 1, stratified for the presence of a cancer
diagnosis (yes/no). The most common cancer types were skin (N = 721,
37.7 %), breast (N = 267, 14.0 %), and prostate (N = 209, 10.9 %). In
total, 922 participants (51.3 % women) reported suicidal thoughts and
290 participants (63.8 % women) reported suicide attempts.

3.2. Participants with cancer

Combining all diagnoses, 151 participants with cancer (58.3 %
women) reported current suicidal thoughts and 36 (75.0 % women)
reported lifetime suicide attempts. By comparison, 771 of those without
cancer (56.8 % women) reported suicidal thoughts and 254 (67.7 %
women) reported suicide attempts. Univariate, unadjusted comparisons
indicated neither an overall increased prevalence of suicidal thoughts (p
= .41) nor of suicide attempts among those with cancer (p = .15).

3.3. Comparison of participants with different cancer diagnoses

Individuals with uterus, cervix, and female genitalia, breast, and skin
cancer showed the highest prevalence of suicidal thoughts and suicide
attempts (Fig. 1). We tested associations of different cancer entities with
the risk of suicidal thoughts and suicide attempts in separate multivar-
iate models (Table 2):
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Table 1
Sample characteristics.
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Cancer (N = 1910)

No Cancer (N = 10,472)

Sociodemographic characteristics

Women (N, %) 939 (49.2) 5113 (48.8)
Age at study assessment (M, SD) 66.0 (9.6) 58.3 (10.6)
High school education (N, %) 608 (31.9) 4285 (41.1)
Marital status (N, %)

- Married 1426 (75.0) 7701 (73.7)
Household size (M, SD) 2.1 (0.8) 2.4 (1.1)

Equivalized household income [Euro] (M, SD)
Disease-related information
Diagnosis group (N, %)

2314.9 (1317.0)

2543.9 (1813.4)

- Skin 721 (37.7)
- Breast 267 (14.0)
- Prostate 209 (10.9)
- Colon, rectum, and small intestines 117 (6.2)
- Uterus, cervix, and female genitalia 110 (5.8)
- Other 334 (17.7)
Time since first cancer diagnosis (N, %)
- > 5 years 1115 (58.4)
- < 5 years 795 (41.6)
Suicidal thoughts and attempts (N, %)
- Current suicidal thoughts (PHQ-9 item) 151 (8.2) 771 (7.6)
- Lifetime suicide attempts 36 (2.0) 254 (2.5)
Physical health risk factors (N, %)
- BMI (M, SD) 27.60 (5.05) 27.50 (5.01)
- Obesity (N, %) 488 (25.5) 2734 (26.1)
Chronic diseases (N, %)
- Hypertension 1252 (65.6) 5410 (51.7)
- Dyslipidemia 770 (40.5) 3503 (33.5)
- Diabetes 271 (14.2) 1035 (9.9)

Note. Missing values on the suicidal thoughts item pertained to N = 77 among those with and N = 293 among those without cancer;
missing values on the suicide attempts item pertained to N = 91 among those with and N = 425 among those without cancer. The
three most common chronic diseases in the cohorts are listed.

- Suicidal thoughts. No diagnosis group was associated with suicidal
thoughts in a statistically significant way. Neither time since diag-
nosis nor CV comorbidities were associated with suicidal thoughts.

- Suicide attempts. The logistic regression model of suicide attempts
indicated no associations with diagnosis groups, time since diag-
nosis, and CV comorbidities.

14
Prevalence of suicidal thoughts and suicide attempts by
12 11.9 diagnosis groups (ln %) mSuicidal thoughts
11.2

rsSuicide attempts

10 9.3
8.0
8 7.7
6
4
2
0 0

0

Breast Skin Prostate

Other

Uterus, cervix,
and female
genitalia

Colon, rectum,
and small
intestines

Fig. 1. Prevalence of current suicidal thoughts and lifetime suicide attempts, stratified by cancer diagnosis.

The figure shows the prevalence of current suicidal thoughts and lifetime suicide attempts varied across cancer diagnoses. They were highest among those with
cancers of the uterus, cervix, and female genitalia (N = 12, 11.9 % of the diagnosis group in the case of suicidal thoughts and N = 5, 5,0 % of the diagnosis group in
the case of suicide attempts) and lowest among those with cancer of the colon, rectum and small intestines (N = 4, 3.4 % of the diagnosis group in the case of suicidal
thoughts and N = 0 in the case of suicide attempts).
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Table 2
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Logistic regression analyses of current suicidal thoughts and lifetime suicide attempts.

Model of suicidal thoughts (N = 1833)

Model of suicide attempts (N = 1819)

p-value OR 95 %-CI (OR) p-value OR 95 %-CI (OR)
Intercept <.001 <.001
Gender (male vs. female) 157 0.74 0.48-1.12 .091 0.48 0.21-1.12
Cancer type
- Skin (reference)
- Breast .356 1.28 0.76-2.14 797 1.13 0.44-2.95
- Prostate 733 1.11 0.60-2.06 .097* n.d.
- Uterus, cervix, and female genitalia .590 1.21 0.60-2.44 .323 1.76 0.57-5.40
- Colon, rectum, and small intestines .107 0.43 0.15-1.20 .733% n.d.
- Other 297 0.79 0.50-1.24 .958 1.02 0.44-2.39
Time since diagnosis .310 0.84 0.59-1.18 .337 0.72 0.36-1.42
(> 5 years vs. < 5 years)
CV comorbidities
- No (reference)
- Unknown/uncertain .340 1.70 0.57-5.02 .149 3.06 0.67-13.97
- Yes 144 1.45 0.88-2.40 415 0.55 0.13-2.32

Note. CV = Cardiovascular; CV comorbidities including diagnoses of venous thromboembolism, myocardial infarction, stroke, deep vein thrombosis, heart failure,
pulmonary embolism, hypertension; p-value based on Wald-test, *-marked p-values based on score test; n.d. = not defined; OR = Odds ratio; 95 %-CI = 95 %-
confidence interval. Incomplete cases pertained to N = 77 in the model of suicidal thoughts and to N = 91 in the model of suicide attempts. Participants with cancer
diagnoses of the colon, rectum, and small intestines and prostate did not report any suicide attempts, which is why these categories were not entered as predictors in the

latter model and their CI is not defined.

3.4. Persons with cancer versus without cancer

- Suicidal thoughts. There was a trend for the associations of a cancer
diagnosis with suicidal thoughts (Odds Ratio (OR) = 1.19, p = .077)
(Table 3). Male gender (OR = 0.73, p < .001), higher age (OR = 0.99,
p = .002), and higher EHI (OR = 0.79, p < .001) were negatively
associated with suicidal thoughts. In gender-stratified analyses,
cancer diagnoses showed no significant relation to suicidal thoughts
in men (p = .24) or women (p = .26) (Suppl. Table 1).

- Suicide attempts. There was no statistically significant association
between cancer diagnoses and suicide attempts regarding the whole
sample (p = .17) (Table 3) and in the stratified analyses (Suppl.
Table 2) (p = .37 in men and p = .30 in women).

3.5. Persons with cancer versus with other chronic diseases

The prevalence of suicidal thoughts and attempts also varied be-
tween participants with different numbers of chronic diseases. In the
case of suicidal thoughts, prevalence ranged from 11.9 % (N = 16)
among those with five or more chronic diseases to 7.2 % (N = 221)
among those without any chronic disease and in the case of suicide at-
tempts from 8.7 % (N = 12) among those with five chronic diseases or
more to 2.3 % (N = 70) among those with no chronic diseases.

- Suicidal thoughts. The presence of a multimorbidity of up to four
chronic diseases other than cancer was not associated with suicidal
thoughts (p = .56), but for five or more (OR = 1.96, p = .02) or a cancer
diagnosis (OR = 1.38, p = .013) there was a significant association
(Table 4). Other relevant predictors were male gender (OR = 0.71, p <
.001), age (OR = 0.99, p < .001), and EHI (OR = 0.80, p < .001). In
stratified analyses (Suppl. Table 3), associations with suicidal thoughts

Table 3

were only observed in the male subsample, with OR increasing with
more diseases (from OR = 1.14, p = .43 in the case of one disease to OR
= 3.56, p = .001 in the case of five or more diseases). There was a trend
for the association of a cancer diagnosis with suicidal thoughts in men
(OR = 1.50, p = .051) but not in women (p = .10). EHI was relevant in
both genders (OR = 0.80, p < .001 in men, OR = 0.81, p < .001 in
women) as was age (OR = 0.98, p < .001 in men, OR = 0.99, p =.067 in
women).

- Suicide attempts. Suicide attempts were only related to high numbers
of comorbidities (in the case of five or more: OR = 3.17, p = .003). In this
model, cancer diagnoses showed no independent association (p = .64)
(Table 4). Other negatively related factors were male gender (OR =
0.42, p <.001), higher age (OR = 0.98, p < .001), and higher EHI (OR =
0.69, p < .001). In stratified analyses (Suppl. Table 4), chronic diseases
were significantly related to suicide attempts in the male subsample in
the case of five or more (OR = 6.74, p = .001). In women, neither other
chronic diseases nor cancer diagnoses were related to suicide attempts.
Suicide attempts were related to younger age in women (OR = 0.98,p =
.005). Women also had a weak association with BMI (OR = 1.03, p =
.048). EHI was relevant in both men (OR = 0.62, p < .001) and women
(OR = 0.73, p < .001).

4. Discussion
4.1. Main aims and the findings of this study

The present work explored the association of cancer with suicidal
thoughts and suicide attempts in a large, representative German com-

munity sample including 1910 persons with a cancer diagnosis and
10,472 persons without a cancer diagnosis. We investigated particularly

Logistic regression analyses of current suicidal thoughts and lifetime suicide attempts in those with cancer vs. those without.

Model of suicidal thoughts (N = 10,953)

Model of suicide attempts (N = 10,819)

p-value OR 95 %-CI (OR) p-value OR 95 %-CI (OR)
Intercept <.001 <.001
Cancer vs. No Cancer .077 1.19 0.98-1.46 172 0.76 0.51-1.13
Gender (male vs. female) < .001 0.73 0.64-0.85 <.001 0.43 0.33-0.56
Age [years] .002 0.99 0.98-1.00 .003 0.98 0.98-1.00
EHI [1000 Euro] <.001 0.79 0.74-0.84 <.001 0.68 0.59-0.77

Note. EHI = Equivalized Household income; p-value based on Wald-test; OR = Odds ratio; 95 %-CI = 95 %-confidence interval. Incomplete cases pertained to N = 1429
in the model of suicidal thoughts and to N = 1563 in the model of suicide attempts.
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Table 4
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Logistic regression analyses of current suicidal thoughts and lifetime suicide attempts of participants with cancer vs. those with other chronic diseases.

Model of suicidal thoughts (N = 10,952)

Model of suicide attempts (N = 10,818)

p-value OR 95 %-CI (OR) p-value OR 95 %-CI (OR)
Intercept <.001 <.001
Chronic diseases
No chronic disease (reference)
1 chronic disease 291 1.12 0.91-1.39 344 1.19 0.83-1.70
2 chronic diseases .180 1.18 0.93-1.51 .989 1.00 0.64-1.54
3 chronic diseases .090 1.30 0.96-1.77 .533 1.19 0.69-2.02
4 chronic diseases .559 1.14 0.73-1.78 .150 1.63 0.84-3.18
> 5 chronic diseases .023 1.96 1.10-3.49 .003 3.17 1.47-6.87
Cancer vs. No Cancer .013 1.38 1.07-1.78 .637 0.89 0.55-1.44
Gender (male vs female) <.001 0.71 0.62-0.82 <.001 0.42 0.32-0.54
Age [years] < .001 0.99 0.98-0.99 < .001 0.98 0.97-0.99
BMI [kg/m?] 133 1.01 1.00-1.03 .079 1.02 1.00-1.05
EHI [1000 Euro] <.001 0.80 0.75-0.85 <.001 0.69 0.61-0.79

Note. BMI = Body-Mass-Index; EHI = Equivalized Household income; chronic diseases include hypertension, obesity (resulted from Body-Mass-Index), diabetes,
dyslipidemia, chronic obstructive pulmonary disease, asthma, chronic bronchitis, chronic liver disease, and chronic kidney disease, but no cancer diagnosis; p-value =
based on Wald-test; OR = Odds ratio; 95 %-CI = 95 %-confidence interval. For the model of suicidal thoughts, incomplete cases pertained to N = 1430 and for the

model of suicide attempts N = 1564.

vulnerable subgroups within the cancer sample. Furthermore, this
population-based approach yields a complementary perspective to pre-
vious work as it allowed us to perform comparisons of individuals with
cancer and those without cancer while taking important confounding
variables into account. Further, we clarified questions around comor-
bidities as we also compared individuals with cancer with those affected
by other chronic diseases than cancer; also modelling multimorbidity.

Our first research question concerned the prevalence of suicidal
thoughts and suicide attempts in German cancer patients and survivors
compared to a community sample without cancer. A special feature of
the present work was that participants with cancer were also assessed as
part of a representative population cohort, guarding against an over-
sampling of distressed individuals as is likely to happen in clinical or
care settings (Hartung et al., 2017). We found no elevated prevalence
rates of current suicidal thoughts and lifetime suicide attempts
compared to other members of the community, however, our findings
highlight the great heterogeneity among those with cancer, as well as
the relevance of contextual factors (such as demographic characteristics)
in shaping mental health. The comparatively higher rates of current
suicidal thoughts than lifetime suicide attempts - both in the general
population as well as in individuals with cancer - are in line with pre-
vious epidemiological studies (Cao et al., 2015; Kye and Park, 2017;
Turecki et al., 2019). The prevalence of suicidal thoughts among those
with cancer (8.2 %) is within the overall range reported in current re-
views, although they included studies that found both markedly higher
and lower rates (Kolva et al., 2020; Robson et al., 2010). The present
rates are most similar to previous studies examining outpatients (Nanni
et al., 2018; Walker et al., 2008). The prevalence of STBs in people with
cancer was slightly higher than among people without cancer.
Compared to other cohorts studied, we drew on a representative popu-
lation sample. In contrast, other samples were recruited in contexts
where higher distress can be expected (e.g., cancer patients referred to a
psychiatry division (Akechi et al., 1999)), which is one explanation for
the diverging prevalence between studies.

The second research question focused on differences between diag-
nosis groups within persons with cancer. The highest prevalence of STBs
was found in uterus, cervix, and female genitalia, skin, breast, and
prostate cancer. Sauer et al. (2022) also reported high rates of suicidal
ideation among patients with cancer of the breast (prevalence of 15.5
%), skin (7.3 %), female genitalia (14.9 %), and male genitalia (14.0 %).
Another study also found high rates of suicidal ideation among those
with breast cancer (34.1 %), prostate cancer (5.8 %), and gynecologic
cancer (14.5 %) (Vehling et al., 2021). In the present cohort, no specific
cancer entities showed strong associations with suicidal thoughts.
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However, the present type of analysis does not allow for in-depth in-
terpretations as the burden of diagnoses implicated for the individual
also varies with prognosis, treatment status, treatment side, and late
effects profiles; all of which are potential sources of variation that were
not captured and modelled in the present work.

Time since diagnosis was not related to the risk of suicidal thoughts
and suicide attempts, potentially owing to the relatively unspecific
operationalization in the present study differentiating just more or less
than five years and including no data on treatment courses (which can
differ greatly). Others, however, have also found no effect of survival
time on cancer survivors' depression or anxiety comparing large in-
tervals of five and ten years (Gotze et al., 2019). Investigations reporting
time-dependent effects used shorter periods and found the largest in-
crease in risk shortly after diagnosis (Lu et al., 2013), which declined
again afterwards (Hem et al., 2004).

Our third question focused on the comparison between individuals
with cancer and individuals without regarding the risk of suicidal
thoughts and suicide attempts. A cancer diagnosis showed a trend to be
associated with a risk of suicidal thoughts, but much less so with suicide
attempts. These differential associations may be understood against the
background of previous research and also theoretical conceptualizations
in the sense of the ideation-to-action-framework positing fundamentally
different risk factors underlying the emergence of suicidal ideation and
the transition to behavior (e.g., Klonsky et al., 2016; Klonsky et al.,
2018; O'Connor and Kirtley, 2018).

Women were overrepresented among those reporting suicidal
thoughts and suicide attempts, both in the general population and
among those with cancer. This is a common observation in suicide
research (e.g., Turecki et al., 2019). At the same time, gender-stratified
analyses showed that a cancer diagnosis conferred different elevations in
risk of STBs in men and women: The association of cancer with suicidal
thoughts was stronger in men. Previous research has already attested to
men's increased vulnerability in the context of cancer (Ernst et al.,
2019). It has been suggested that men and women cope differently with
chronic diseases, including the use of informal social support as well as
professional services (Baider and Bengel, 2001; Wenger and Oliffe,
2014). In previous studies, female cancer patients voiced more need for
psychosocial support than men, irrespective of their level of distress
(Faller et al., 2016). Other important contextual factors comprised age
and income. Age could influence the extent to which a cancer diagnosis
comes as a shock or is a life event that has already been witnessed in
friends and relatives; furthermore, with age and life experience, affected
individuals may also have more appropriate coping strategies at their
disposal and might be able to look back on other difficult situations in
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life they could master successfully (Blank and Bellizzi, 2008; Martins-
Klein et al., 2021; Yancura and Aldwin, 2008).

In addition, consistent with research in other populations (Turecki
et al., 2019), higher income was a relevant protective factor for STB in
the regression models. Within the framework of financial toxicity, can-
cer and its treatment can be associated with material and financial los-
ses, in addition to psychological consequences and maladaptive coping
strategies (Abrams et al., 2021; Lentz et al., 2019). Regarding financial
hardship, three domains (material, psychological, and coping/behav-
ioral) were previously associated with suicidal ideation in adult child-
hood cancer survivors (p < .05) (Huang et al., 2019). EHI and
employment status may also provide indications of available resources
prior to the disease so that those who are better off are, for instance, able
to afford household help, may have to rely less on informal caregivers,
and have access to better treatment options.

Regarding our fourth question, we investigated whether the risk of
STBs was higher in persons with cancer or with other chronic diseases. In
women, we found no relevant associations between cancer or chronic
diseases and STBs, while in men we had an incidental, yet important
finding that there are divergent patterns depending on the number of
diseases. Kye and Park (2017) investigated whether STBs were related to
different chronic diseases and found that certain chronic diseases (e.g.,
stroke, osteoarthritis, angina pectoris, pulmonary tuberculosis, renal
failure) and cancer entities (e. g., lung cancer, cervical cancer) increased
the risk of STBs.

In conclusion, the present results show that cancer patients are
indeed a potentially vulnerable group, even as long-term survivors, but
not all to the same extent. Differences between those with cancer relate,
on the one hand, to disease-relevant variables such as the diagnosis, but
on the other hand also to factors such as gender, age, and income that
shape risk profiles in the population.

4.2. Limitations and strengths

This is the first German study with a large community sample
including cancer patients and survivors investigating the prevalence of
different STBs. The comparison to the general population and people
with other chronic somatic diseases also contributes to closing an
important research gap regarding the German context and beyond.
However, the results must be interpreted considering the study's limi-
tations. One limitation of this study is its cross-sectional design. To
inform prevention and intervention efforts, it is important to also draw
on longitudinal data to better understand the (causal) nature of the
observed relationships and to model the dynamics of suicidal thoughts
as well as identify particular risk periods.

Furthermore, our data contained information about two kinds of
STBs within the same sample, which is a great strength. However, there
are limitations to their comparison because of the items' different
timeframe dimensions. Along these lines, it is a limitation that we do not
additionally know about lifetime suicidal ideation. This could have
yielded valuable information about particularly vulnerable phases in the
process of diagnosis, treatment, and recovery. A major limitation
regarding the assessment of suicide attempts, on the other hand, is the
missing information about the exact point in time (including whether it
was before or after the cancer diagnosis), and more information about
the attempt(s) or their frequency would have been informative as well.
As part of this, we do not know whether participants' attempts took past
before or after a potential cancer diagnosis, precluding us from drawing
inferences in the sense of a causal effect of the diagnosis on the devel-
opment of a suicidal crisis. Although the sample size was large, given the
prevalence of suicide attempts, the study was likely not sufficiently
powered to detect differences in suicide attempt rates in different sub-
groups. Even though the PHQ-9 item is a validated and well-established
measure of suicidal ideation, it is important to bear in mind that its
wording refers to passive death wishes and thoughts of harming oneself,
two things with potentially different clinical implications, and assesses
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them as part of one question. Further, it does not yield information about
other facets of suicidal ideation, including intent and plans. This limits
its interpretation and future studies are needed investigating the same
associations as the present study, but with more nuanced approaches to
the full range of STBs.

Moreover, the data included many persons with skin cancer; a
broader distribution across more cancer entities would have been
informative. Although the available data included time since diagnosis,
the data lack information about e.g., cancer stage and cancer prognosis
that were associated with STBs in previous studies (Heinrich et al., 2022;
Kim et al., 2013). An important limitation that arises from this is that
some entities are generally difficult to detect because they have an
extremely poor prognosis (pancreas or lung cancer, for example). They
often cannot be detected in time or followed up quickly enough. This
needs to be taken into consideration, especially against the background
that the present analyses use the 5-year follow-up (after the GHS' initial
enrolment) as a cross-section. This means that we may have missed cases
of individuals with cancer between these measurement point. As a
result, the findings might be most applicable to the mental health
ramifications of cancer entities that are likely to have a better prognosis.
Moreover, cancer treatment or treatment-related characteristics were
shown to be relevant (Kolva et al., 2020). More research is needed
regarding longitudinal studies investigating trajectories of STBs over
time in cohorts with different cancer entities, with both smaller intervals
of data collection and more specific information on the individual dis-
ease or treatment progression. In addition, a more nuanced assessment
of suicidal ideation and attempts would yield more valuable information
regarding individual differences as well. Lastly, although the present
sample was representative of a large age range (from 40 to 80 years),
which overlaps with the occurrence of most cases of cancer (and
comorbidities) in the population, it did not include adolescents or young
adults, although of course cancer can occur at any point throughout the
lifespan and a person's age is highly relevant to the experience of the
disease and its treatment. Given the peak of suicide attempts in young
adulthood (Turecki et al., 2019) and the grave burden associated with
cancer in young people (Lang et al., 2015), future studies should aim to
include (and compare) the whole lifespan.

4.3. Conclusion

This study adds to the knowledge of the prevalence of STBs in in-
dividuals with cancer in the German context and sheds light on further
influencing risk and protective factors.

It also underscores the role of contextual factors relating to social
inequalities such as financial issues, age, and gender differences. This
information is of high practical relevance and could inform both,
screening efforts and targeted intervention.

CRediT authorship contribution statement

Tamara Schwinn: Writing — original draft, Visualization, Project
administration, Methodology, Conceptualization. Roman H. Paul:
Writing — review & editing, Visualization, Software, Methodology,
Formal analysis, Data curation. Judith Hirschmiller: Writing — review
& editing, Conceptualization. Elmar Brahler: Writing — review & edit-
ing. Jorg Wiltink: Writing — review & editing. Riidiger Zwerenz:
Writing — review & editing. Rory C. O'Connor: Writing — review &
editing. Philipp S. Wild: Funding acquisition, Project administration,
Writing — review & editing. Thomas Miinzel: Writing — review & edit-
ing, Funding acquisition. Jochem Konig: Writing — review & editing,
Formal analysis. Katharina Geschke: Writing — review & editing,
Funding acquisition. Markus Moehler: Writing — review & editing,
Funding acquisition, Conceptualization. Stavros Konstantinides:
Writing — review & editing. Christina Justenhoven: Writing — review &
editing, Investigation. Karl J. Lackner: Funding acquisition, Writing —
review & editing. Norbert Pfeiffer: Writing — review & editing, Funding



T. Schwinn et al.

acquisition. Manfred E. Beutel: Writing — review & editing, Supervi-
sion, Funding acquisition, Conceptualization. Mareike Ernst: Writing —
review & editing, Writing — original draft, Visualization, Supervision,
Project administration, Methodology, Conceptualization.

Declaration of competing interest

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influence
the work reported in this paper. This work is part of the dissertation of
the first author.

Acknowledgements

We thank all study participants and the staff of the Gutenberg Health
Study (GHS).

Role of the funding source

This work was supported by the government of Rhineland-Palatinate
(‘Stiftung Rheinland Pfalz fiir Innovation’, contract No. AZ 961-386261/
733), the research program ‘Wissen schafft Zukunft’ and ‘Schwerpunkt
Vaskulére Pravention’ of the Johannes Gutenberg-University of Mainz,
and its contract with Boehringer Ingelheim and Philips Medical Systems
including an unrestricted grant for the Gutenberg Health Study as well
as through the grants from the Initiative Health Economy Rhineland-
Palatinate by the Ministry of Health and the Ministry of Economics,
Rhineland-Palatinate, Germany (AZ.623-1) and the Federal Ministry of
Education and Research, Germany (BMBF 01EO1003 and BMBF
01E01503). P.S.W. and T.M. are PIs of the DZHK (German Center for
Cardiovascular Research), Partner Site Rhine-Main, Mainz, Germany.

T. Schwinn, J. Hirschmiller and R. H. Paul are funded by the project
TASC by the German Cancer Aid (DKH) (70114431).

The funding sources had no role in the design, conduct or reporting
of the present study or in the decision to submit the manuscript for
publication.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.jad.2024.08.093.

References

Abrams, H.R., Durbin, S., Huang, C.X., Johnson, S.F., Nayak, R.K., Zahner, G.J.,
Peppercorn, J., 2021. Financial toxicity in cancer care: origins, impact, and
solutions. Transl. Behav. Med. 11 (11), 2043-2054. https://doi.org/10.1093/tbm/
ibab091.

Akechi, T., Kugaya, A., Okamura, H., Nakano, T., Okuyama, T., Mikami, I., Shima, Y.,
Yamawaki, S., Uchitomi, Y., 1999. Suicidal thoughts in cancer patients: clinical
experience in psycho-oncology. Psychiatry Clin. Neurosci. 53 (5), 569-573. https://
doi.org/10.1046/j.1440-1819.1999.00607.x.

Amiri, S., Behnezhad, S., 2019. Cancer diagnosis and suicide mortality: a systematic
review and Meta-analysis. Arch. Suicide Res. 1-19 https://doi.org/10.1080/
13811118.2019.1596182.

Baider, L., Bengel, J., 2001. Cancer and the spouse: gender-related differences in dealing
with health care and illness. Crit. Rev. Oncol. Hematol. 40 (2), 115-123. https://doi.
org/10.1016/s1040-8428(01)00137-8.

Blank, T.O., Bellizzi, K.M., 2008. A gerontologic perspective on cancer and aging. Cancer
112 (11 Suppl), 2569-2576. https://doi.org/10.1002/cncr.23444.

Burghardt, J., Klein, E., Brahler, E., Ernst, M., Schneider, A., Eckerle, S., Neu, M.A.,
Wingerter, A., Henninger, N., Panova-Noeva, M., Prochaska, J., Wild, P., Beutel, M.,
Faber, J., 2019. Prevalence of mental distress among adult survivors of childhood
cancer in Germany-compared to the general population. Cancer Med. https://doi.
org/10.1002/cam4.1936.

Cao, X.L., Zhong, B.L., Xiang, Y.T., Ungvari, G.S., Lai, K.Y., Chiu, H.F., Caine, E.D., 2015.
Prevalence of suicidal ideation and suicide attempts in the general population of
China: a meta-analysis. Int. J. Psychiatry Med. 49 (4), 296-308. https://doi.org/
10.1177/0091217415589306.

Carreira, H., Williams, R., Miiller, M., Harewood, R., Stanway, S., Bhaskaran, K., 2018.
Associations between breast Cancer survivorship and adverse mental health

200

Journal of Affective Disorders 367 (2024) 193-201

outcomes: a systematic review. JNCI J. Natl. Cancer Inst. 110 (12), 1311-1327.
https://doi.org/10.1093/jnci/djy177.

Department of Health and Social Care. (2023). Suicide prevention in England: 5-year cross-
sector strategy.

Destatis, S.B., 2023. Gesundheit Todesursachen. https://www.destatis.de/DE/Themen
/Gesellschaft-Umwelt/Gesundheit/Todesursachen/_inhalt.html.

Du, L., Shi, H.Y., Yu, H.R,, Liu, X.M., Jin, X.H., Yan, Q., Fu, X.L., Song, Y.P., Cai, J.Y.,
Chen, H.L., 2020. Incidence of suicide death in patients with cancer: a systematic
review and meta-analysis. J. Affect. Disord. 276, 711-719. https://doi.org/10.1016/
j.jad.2020.07.082.

Ernst, M., Wiltink, J., Tibubos, A.N., Brahler, E., Schulz, A., Wild, P.S., Burghardt, J.,
Miinzel, T., Konig, J., Lackner, K., Pfeiffer, N., Michal, M., Beutel, M.E., 2019.
Linking cancer and mental health in men and women in a representative community
sample. J. Psychosom. Res. 124, 109760 https://doi.org/10.1016/j.
jpsychores.2019.109760.

Ernst, M., Brahler, E., Wild, P.S., Jiinger, C., Faber, J., Schneider, A., Beutel, M.E., 2020a.
Risk factors for suicidal ideation in a large, registry-based sample of adult long-term
childhood cancer survivors. J. Affect. Disord. 265, 351-356. https://doi.org/
10.1016/j.jad.2020.01.080.

Ernst, M., Reiner, L, FieB, A., Tibubos, A.N., Schulz, A., Burghardt, J., Klein, E.M.,
Brahler, E., Wild, P.S., Miinzel, T., Konig, J., Lackner, K.J., Pfeiffer, N., Michal, M.,
Wiltink, J., Beutel, M.E., 2020b. Sex-dependent associations of low birth weight and
suicidal ideation in adulthood: a community-based cohort study. Sci. Rep. 10 (1)
https://doi.org/10.1038/541598-020-69961-5.

Ernst, M., Hinz, A., Brahler, E., Merzenich, H., Faber, J., Wild, P.S., Beutel, M.E., 2023.
Quality of life after pediatric cancer: comparison of long-term childhood cancer
survivors’ quality of life with a representative general population sample and
associations with physical health and risk indicators. Health Qual. Life Outcomes 21
(1), 65. https://doi.org/10.1186/512955-023-02153-7.

Faller, H., Weis, J., Koch, U., Brahler, E., Harter, M., Keller, M., Schulz, H.,
Wegscheider, K., Boehncke, A., Hund, B., Reuter, K., Richard, M., Sehner, S.,
Szalai, C., Wittchen, H.U., Mehnert, A., 2016. Perceived need for psychosocial
support depending on emotional distress and mental comorbidity in men and women
with cancer. J. Psychosom. Res. 81, 24-30. https://doi.org/10.1016/j.
jpsychores.2015.12.004.

Fegg, M., Kraus, S., Graw, M., Bausewein, C., 2016. Physical compared to mental diseases
as reasons for committing suicide: a retrospective study. BMC Palliat. Care 15, 14.
https://doi.org/10.1186/512904-016-0088-5.

Fischer, G., Ameis, N., Parzer, P., Plener, P.L., Groschwitz, R., Vonderlin, E., Kolch, M.,
Brunner, R., Kaess, M., 2014. The German version of the self-injurious thoughts and
behaviors interview (SITBI-G): a tool to assess non-suicidal self-injury and suicidal
behavior disorder. BMC Psychiatry 14 (1), 1-8. https://doi.org/10.1186/512888-
014-0265-0.

Gipson, P., King, C., 2012. Health behavior theories and research: implications for
suicidal individuals’ treatment linkage and adherence. Cogn. Behav. Pract. 19,
209-217. https://doi.org/10.1016/j.cbpra.2010.11.005.

Gotze, H., Friedrich, M., Taubenheim, S., Dietz, A., Lordick, F., Mehnert, A., 2019.
Depression and anxiety in long-term survivors 5 and 10 years after cancer diagnosis.
Support Care Cancer. https://doi.org/10.1007/500520-019-04805-1.

Hartung, T.J., Friedrich, M., Johansen, C., Wittchen, H.U., Faller, H., Koch, U.,
Brahler, E., Harter, M., Keller, M., Schulz, H., Wegscheider, K., Weis, J., Mehnert, A.,
2017. The hospital anxiety and depression scale (HADS) and the 9-item patient
health questionnaire (PHQ-9) as screening instruments for depression in patients
with cancer. Cancer 123 (21), 4236-4243. https://doi.org/10.1002/cncr.30846.

Heinrich, M., Hofmann, L., Baurecht, H., Kreuzer, P.M., Kniittel, H., Leitzmann, M.F.,
Seliger, C., 2022. Suicide risk and mortality among patients with cancer. Nat. Med.
https://doi.org/10.1038/541591-022-01745-y.

Hem, E., Loge, J.H., Haldorsen, T., Ekeberg, O., 2004. Suicide risk in cancer patients from
1960 to 1999. J. Clin. Oncol. 22 (20), 4209-4216. https://doi.org/10.1200/
JCO0.2004.02.052.

Henry, M., Rosberger, Z., Bertrand, L., Klassen, C., Hier, M., Zeitouni, A., Kost, K.,
Mlynarek, A., Richardson, K., Black, M., 2018. Prevalence and risk factors of suicidal
ideation among patients with head and neck cancer: longitudinal study. Otolaryngol.
Head Neck Surg. 159 (5), 843-852. https://doi.org/10.1177/0194599818776873.

Hinz, A., Mehnert, A., Kocalevent, R.D., Brahler, E., Forkmann, T., Singer, S., Schulte, T.,
2016. Assessment of depression severity with the PHQ-9 in cancer patients and in the
general population. BMC Psychiatry 16, 22. https://doi.org/10.1186/s12888-016-
0728-6.

Hohn, R., Kottler, U., Peto, T., Blettner, M., Miinzel, T., Blankenberg, S., Lackner, K.J.,
Beutel, M., Wild, P.S., Pfeiffer, N., 2015. The ophthalmic branch of the Gutenberg
health study: study design, cohort profile and self-reported diseases. PLoS One 10
(3), e0120476. https://doi.org/10.1371/journal.pone.0120476.

Huang, 1.C., Bhakta, N., Brinkman, T.M., Klosky, J.L., Krull, K.R., Srivastava, D.,
Hudson, M.M., Robison, L.L., 2019. Determinants and consequences of financial
hardship among adult survivors of childhood Cancer: a report from the St. Jude
lifetime cohort study. J. Natl. Cancer Inst. 111 (2), 189-200. https://doi.org/
10.1093/jnci/djy120.

Jobes, D.A., Joiner, T.E., 2019. Reflections on suicidal ideation. Crisis 40 (4), 227-230.
https://doi.org/10.1027,/0227-5910/2000615.

Kim, J.M., Jang, J.E., Stewart, R., Kim, S.Y., Kim, S.W., Kang, H.J., Shin, LS., Park, M.H.,
Yoon, J.H., Yoon, J.S., 2013. Determinants of suicidal ideation in patients with
breast cancer. Psychooncology 22 (12), 2848-2856. https://doi.org/10.1002/
pon.3367.

King, R.A., Schwab-Stone, M., Flisher, A.J., Greenwald, S., Kramer, R.A., Goodman, S.H.,
Lahey, B.B., Shaffer, D., Gould, M.S., 2001. Psychosocial and risk behavior correlates


https://doi.org/10.1016/j.jad.2024.08.093
https://doi.org/10.1016/j.jad.2024.08.093
https://doi.org/10.1093/tbm/ibab091
https://doi.org/10.1093/tbm/ibab091
https://doi.org/10.1046/j.1440-1819.1999.00607.x
https://doi.org/10.1046/j.1440-1819.1999.00607.x
https://doi.org/10.1080/13811118.2019.1596182
https://doi.org/10.1080/13811118.2019.1596182
https://doi.org/10.1016/s1040-8428(01)00137-8
https://doi.org/10.1016/s1040-8428(01)00137-8
https://doi.org/10.1002/cncr.23444
https://doi.org/10.1002/cam4.1936
https://doi.org/10.1002/cam4.1936
https://doi.org/10.1177/0091217415589306
https://doi.org/10.1177/0091217415589306
https://doi.org/10.1093/jnci/djy177
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Gesundheit/Todesursachen/_inhalt.html
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Gesundheit/Todesursachen/_inhalt.html
https://doi.org/10.1016/j.jad.2020.07.082
https://doi.org/10.1016/j.jad.2020.07.082
https://doi.org/10.1016/j.jpsychores.2019.109760
https://doi.org/10.1016/j.jpsychores.2019.109760
https://doi.org/10.1016/j.jad.2020.01.080
https://doi.org/10.1016/j.jad.2020.01.080
https://doi.org/10.1038/s41598-020-69961-5
https://doi.org/10.1186/s12955-023-02153-7
https://doi.org/10.1016/j.jpsychores.2015.12.004
https://doi.org/10.1016/j.jpsychores.2015.12.004
https://doi.org/10.1186/s12904-016-0088-5
https://doi.org/10.1186/s12888-014-0265-0
https://doi.org/10.1186/s12888-014-0265-0
https://doi.org/10.1016/j.cbpra.2010.11.005
https://doi.org/10.1007/s00520-019-04805-1
https://doi.org/10.1002/cncr.30846
https://doi.org/10.1038/s41591-022-01745-y
https://doi.org/10.1200/JCO.2004.02.052
https://doi.org/10.1200/JCO.2004.02.052
https://doi.org/10.1177/0194599818776873
https://doi.org/10.1186/s12888-016-0728-6
https://doi.org/10.1186/s12888-016-0728-6
https://doi.org/10.1371/journal.pone.0120476
https://doi.org/10.1093/jnci/djy120
https://doi.org/10.1093/jnci/djy120
https://doi.org/10.1027/0227-5910/a000615
https://doi.org/10.1002/pon.3367
https://doi.org/10.1002/pon.3367

T. Schwinn et al.

of youth suicide attempts and suicidal ideation. J. Am. Acad. Child Adolesc.
Psychiatry 40 (7), 837-846. https://doi.org/10.1097/00004583-200107000-00019.

Kissane, D., 2009. Beyond the psychotherapy and survival debate: the challenge of social
disparity, depression and treatment adherence in psychosocial cancer care.
Psychooncology 18 (1), 1-5. https://doi.org/10.1002/pon.1493.

Klonsky, E.D., May, A.M., Saffer, B.Y., 2016. Suicide, suicide attempts, and suicidal
ideation. Annu. Rev. Clin. Psychol. 12, 307-330. https://doi.org/10.1146/annurev-
clinpsy-021815-093204.

Klonsky, E.D., Saffer, B.Y., Bryan, C.J., 2018. Ideation-to-action theories of suicide: a
conceptual and empirical update. Curr. Opin. Psychol. 22, 38-43. https://doi.org/
10.1016/j.copsyc.2017.07.020.

Kocalevent, R.D., Hinz, A., Brahler, E., 2013. Standardization of the depression screener
patient health questionnaire (PHQ-9) in the general population. Gen. Hosp.
Psychiatry 35 (5), 551-555. https://doi.org/10.1016/j.genhosppsych.2013.04.006.

Kolva, E., Hoffecker, L., Cox-Martin, E., 2020. Suicidal ideation in patients with cancer: a
systematic review of prevalence, risk factors, intervention and assessment. Palliat.
Support. Care 18 (2), 206-219. https://doi.org/10.1017/51478951519000610.

Kye, S.Y., Park, K., 2017. Suicidal ideation and suicidal attempts among adults with
chronic diseases: a cross-sectional study. Compr. Psychiatry 73, 160-167. https://
doi.org/10.1016/j.comppsych.2016.12.001.

Lang, M.J., David, V., Giese-Davis, J., 2015. The age conundrum: a scoping review of
younger age or adolescent and young adult as a risk factor for clinical distress,
depression, or anxiety in Cancer. J. Adolesc. Young Adult Oncol. 4 (4), 157-173.
https://doi.org/10.1089/jayao.2015.0005.

Lentz, R., Benson III, A.B., Kircher, S., 2019. Financial toxicity in cancer care: prevalence,
causes, consequences, and reduction strategies. J. Surg. Oncol. 120 (1), 85-92.
https://doi.org/10.1002/js0.25374.

Lowe, B., Grafe, K., Zipfel, S., Witte, S., Loerch, B., Herzog, W., 2004. Diagnosing ICD-10
depressive episodes: superior criterion validity of the patient health questionnaire.
Psychother. Psychosom. 73 (6), 386-390. https://doi.org/10.1159/000080393.

Lu, D., Fall, K., Sparen, P., Ye, W., Adami, H.O., Valdimarsdottir, U., Fang, F., 2013.
Suicide and suicide attempt after a cancer diagnosis among young individuals. Ann.
Oncol. 24 (12), 3112-3117. https://doi.org/10.1093/annonc/mdt415.

Martin, A., Rief, W., Klaiberg, A., Braehler, E., 2006. Validity of the brief patient health
questionnaire mood scale (PHQ-9) in the general population. Gen. Hosp. Psychiatry
28 (1), 71-77. https://doi.org/10.1016/j.genhosppsych.2005.07.003.

Martins-Klein, B., Bamonti, P.M., Owsiany, M., Naik, A., Moye, J., 2021. Age differences
in cancer-related stress, spontaneous emotion regulation, and emotional distress.
Aging Ment. Health 25 (2), 250-259. https://doi.org/10.1080/
13607863.2019.1693972.

Michal, M., Wiltink, J., Till, Y., Wild, P.S., Miinzel, T., Blankenberg, S., Beutel, M.E.,
2010. Type-D personality and depersonalization are associated with suicidal ideation
in the German general population aged 35-74: results from the Gutenberg heart
study. J. Affect. Disord. 125 (1-3), 227-233. https://doi.org/10.1016/j.
jad.2010.02.108.

Michal, M., Wiltink, J., Lackner, K., Wild, P.S., Zwiener, 1., Blettner, M., Miinzel, T.,
Schulz, A., Kirschner, Y., Beutel, M.E., 2013. Association of hypertension with
depression in the community: results from the Gutenberg health study. J. Hypertens.
31 (5), 893-899. https://doi.org/10.1097/HJH.0b013e32835f5768.

Nanni, M.G., Caruso, R., Travado, L., Ventura, C., Palma, A., Berardi, A.M.,
Meggiolaro, E., Ruffilli, F., Martins, C., Kissane, D., Grassi, L., 2018. Relationship of
demoralization with anxiety, depression, and quality of life: a southern European
study of Italian and Portuguese cancer patients. Psychooncology 27 (11),
2616-2622. https://doi.org/10.1002/pon.4824.

National Research Council, 2005. From cancer Patient to cancer Survivor: Lost in
Transition. National Academies Press.

Nock, M.K., Holmberg, E.B., Photos, V.I., Michel, B.D., 2007. Self-Injurious Thoughts and
Behaviors Interview: Development, Reliability, and Validity in an Adolescent
Sample. https://doi.org/10.1037/1040-3590.19.3.309.

O’Connor, R.C., Kirtley, 0.J., 2018. The integrated motivational-volitional model of
suicidal behaviour. Philos. Trans. R. Soc. Lond. Ser. B Biol. Sci. 373 (1754) https://
doi.org/10.1098/rstb.2017.0268.

Poorolajal, J., Darvishi, N., 2016. Smoking and suicide: a Meta-analysis. PLoS One 11 (7),
€0156348. https://doi.org/10.1371/journal.pone.0156348.

201

Journal of Affective Disorders 367 (2024) 193-201

Pranckeviciene, A., Tamasauskas, S., Deltuva, V.P., Bunevicius, R., Tamasauskas, A.,
Bunevicius, A., 2016. Suicidal ideation in patients undergoing brain tumor surgery:
prevalence and risk factors. Support Care Cancer 24 (7), 2963-2970. https://doi.
org/10.1007/5s00520-016-3117-2.

Robson, A., Scrutton, F., Wilkinson, L., MacLeod, F., 2010. The risk of suicide in cancer
patients: a review of the literature. Psychooncology 19 (12), 1250-1258. https://doi.
org/10.1002/pon.1717.

Sauer, C., Grapp, M., Bugaj, T.J., Maatouk, I., 2022. Suicidal ideation in patients with
cancer: its prevalence and results of structural equation modelling. Eur J Cancer Care
(Engl) 31 (6), e13650. https://doi.org/10.1111/ecc.13650.

Schirrmacher, R., Rieger, B., Justenhoven, C., 2022. Treatment in certified Centres
(DKG): decision factors of lung Cancer patients. Pneumologie 76 (8), 547-551.
https://doi.org/10.1055/a-1877-4332 (Behandlung in zertifizierten Lungenzentren
(DKG) - Entscheidungsfaktoren von Patienten mit Lungenkrebs.).

Scott, K.M., Hwang, I., Chiu, W.T., Kessler, R.C., Sampson, N.A., Angermeyer, M.,
Beautrais, A., Borges, G., Bruffaerts, R., de Graaf, R., Florescu, S., Fukao, A., Haro, J.
M., Hu, C., Kovess, V., Levinson, D., Posada-Villa, J., Scocco, P., Nock, M.K., 2010.
Chronic physical conditions and their association with first onset of suicidal behavior
in the world mental health surveys. Psychosom. Med. 72 (7), 712-719. https://doi.
org/10.1097/PSY.0b013e3181e3333d.

Senf, B., Bender, B., Fettel, J., 2022. Suicidal ideation, distress, and related factors in a
population of cancer patients treated in a general acute hospital. Support Care
Cancer 30 (1), 487-496. https://doi.org/10.1007/500520-021-06429-w.

Taur, F.M., Chai, S., Chen, M.B., Hou, J.L., Lin, S., Tsai, S.L., 2012. Evaluating the suicide
risk-screening scale used by general nurses on patients with chronic obstructive
pulmonary disease and lung cancer: a questionnaire survey. J. Clin. Nurs. 21 (3-4),
398-407. https://doi.org/10.1111/j.1365-2702.2011.03808.x.

Turecki, G., Brent, D.A., Gunnell, D., O’Connor, R.C., Oquendo, M.A., Pirkis, J.,
Stanley, B.H., 2019. Suicide and suicide risk. Nat. Rev. Dis. Primers 5 (1). https://
doi.org/10.1038/541572-019-0121-0.

Vehling, S., Mehnert-Theuerkauf, A., Glaesmer, H., Bokemeyer, C., Oechsle, K.,

Harter, M., Koch, U., 2021. Thoughts of death and suicidality among patients with
cancer: examining subtypes and their association with mental disorders.
Psychooncology 30 (12), 2023-2031. https://doi.org/10.1002/pon.5706.

Walker, J., Waters, R.A., Murray, G., Swanson, H., Hibberd, C.J., Rush, R.W., Storey, D.
J., Strong, V.A,, Fallon, M.T., Wall, L.R., Sharpe, M., 2008. Better off dead: suicidal
thoughts in cancer patients. J. Clin. Oncol. 26 (29), 4725-4730. https://doi.org/
10.1200/JC0O.2007.11.8844.

Wenger, L.M., Oliffe, J.L., 2014. Men managing cancer: a gender analysis. Sociol. Health
IlIn. 36 (1), 108-122. https://doi.org/10.1111/1467-9566.12045.

Wild, P., Zeller, T., Beutel, M., Blettner, M., Dugi, K., Lackner, K., Pfeiffer, N., Miinzel, T.,
Blankenberg, S., 2012. Die Gutenberg Gesundheitsstudie. Bundesgesundheitsblatt-
Gesundheitsforschung-Gesundheitsschutz 55 (6-7), 824-830. https://doi.org/
10.1007/500103-012-1502-7.

World Health Organization, 1992. International Statistical Classification of Diseases and
Related Health Problems, Tenth Revision. World Health Organization.

Wu, H.S., Harden, J.K., 2015. Symptom burden and quality of life in survivorship: a
review of the literature. Cancer Nurs. 38 (1), E29-E54. https://doi.org/10.1097/
NCC.0000000000000135.

Yancura, L.A., Aldwin, C.M., 2008. Coping and health in older adults. Curr. Psychiatry
Rep. 10 (1), 10-15. https://doi.org/10.1007/s11920-008-0004-7.

Zalsman, G., Hawton, K., Wasserman, D., van Heeringen, K., Arensman, E.,
Sarchiapone, M., Carli, V., Hoschl, C., Winkler, P., Balazs, J., Purebl, G., Kahn, J.P.,
Saiz, P.A., Bobes, J., Cozman, D., Hegerl, U., Rancans, E., Hadlaczky, G., Van
Audenhove, C., Hermesh, H., Sisask, M., Peschayan, A.M., Kapusta, N.,
Adomaitiene, V., Steibliene, V., Kosiewska, 1., Rozanov, V., Courtet, P., Zohar, J.,
European Evidence-Based Suicide Prevention Program Group by the Expert Platform
on Mental Health, F. o. D, 2017. Evidence-based national suicide prevention
taskforce in Europe: a consensus position paper. Eur. Neuropsychopharmacol. 27 (4),
418-421. https://doi.org/10.1016/j.euroneuro.2017.01.012.

Zaorsky, N.G., Zhang, Y., Tuanquin, L., Bluethmann, S.M., Park, H.S., Chinchilli, V.M.,
2019. Suicide among cancer patients. Nat. Commun. 10 (1), 207. https://doi.org/
10.1038/541467-018-08170-1.


https://doi.org/10.1097/00004583-200107000-00019
https://doi.org/10.1002/pon.1493
https://doi.org/10.1146/annurev-clinpsy-021815-093204
https://doi.org/10.1146/annurev-clinpsy-021815-093204
https://doi.org/10.1016/j.copsyc.2017.07.020
https://doi.org/10.1016/j.copsyc.2017.07.020
https://doi.org/10.1016/j.genhosppsych.2013.04.006
https://doi.org/10.1017/S1478951519000610
https://doi.org/10.1016/j.comppsych.2016.12.001
https://doi.org/10.1016/j.comppsych.2016.12.001
https://doi.org/10.1089/jayao.2015.0005
https://doi.org/10.1002/jso.25374
https://doi.org/10.1159/000080393
https://doi.org/10.1093/annonc/mdt415
https://doi.org/10.1016/j.genhosppsych.2005.07.003
https://doi.org/10.1080/13607863.2019.1693972
https://doi.org/10.1080/13607863.2019.1693972
https://doi.org/10.1016/j.jad.2010.02.108
https://doi.org/10.1016/j.jad.2010.02.108
https://doi.org/10.1097/HJH.0b013e32835f5768
https://doi.org/10.1002/pon.4824
http://refhub.elsevier.com/S0165-0327(24)01318-1/rf0225
http://refhub.elsevier.com/S0165-0327(24)01318-1/rf0225
https://doi.org/10.1037/1040-3590.19.3.309
https://doi.org/10.1098/rstb.2017.0268
https://doi.org/10.1098/rstb.2017.0268
https://doi.org/10.1371/journal.pone.0156348
https://doi.org/10.1007/s00520-016-3117-2
https://doi.org/10.1007/s00520-016-3117-2
https://doi.org/10.1002/pon.1717
https://doi.org/10.1002/pon.1717
https://doi.org/10.1111/ecc.13650
https://doi.org/10.1055/a-1877-4332 (Behandlung in zertifizierten Lungenzentren (DKG) - Entscheidungsfaktoren von Patienten mit Lungenkrebs.)
https://doi.org/10.1055/a-1877-4332 (Behandlung in zertifizierten Lungenzentren (DKG) - Entscheidungsfaktoren von Patienten mit Lungenkrebs.)
https://doi.org/10.1097/PSY.0b013e3181e3333d
https://doi.org/10.1097/PSY.0b013e3181e3333d
https://doi.org/10.1007/s00520-021-06429-w
https://doi.org/10.1111/j.1365-2702.2011.03808.x
https://doi.org/10.1038/s41572-019-0121-0
https://doi.org/10.1038/s41572-019-0121-0
https://doi.org/10.1002/pon.5706
https://doi.org/10.1200/JCO.2007.11.8844
https://doi.org/10.1200/JCO.2007.11.8844
https://doi.org/10.1111/1467-9566.12045
https://doi.org/10.1007/s00103-012-1502-7
https://doi.org/10.1007/s00103-012-1502-7
http://refhub.elsevier.com/S0165-0327(24)01318-1/rf0305
http://refhub.elsevier.com/S0165-0327(24)01318-1/rf0305
https://doi.org/10.1097/NCC.0000000000000135
https://doi.org/10.1097/NCC.0000000000000135
https://doi.org/10.1007/s11920-008-0004-7
https://doi.org/10.1016/j.euroneuro.2017.01.012
https://doi.org/10.1038/s41467-018-08170-1
https://doi.org/10.1038/s41467-018-08170-1

	Prevalence of current suicidal thoughts and lifetime suicide attempts in individuals with cancer and other chronic diseases ...
	1 Introduction
	2 Methods
	2.1 Procedure and study sample
	2.2 Measures and assessment
	2.2.1 Sociodemographic information
	2.2.2 Cancer diagnosis
	2.2.3 Suicidal thoughts and suicide attempts
	2.2.4 Physical health and chronic diseases.

	2.3 Statistical procedures

	3 Results
	3.1 Sample characteristics
	3.2 Participants with cancer
	3.3 Comparison of participants with different cancer diagnoses
	3.4 Persons with cancer versus without cancer
	3.5 Persons with cancer versus with other chronic diseases

	4 Discussion
	4.1 Main aims and the findings of this study
	4.2 Limitations and strengths
	4.3 Conclusion

	CRediT authorship contribution statement
	Declaration of competing interest
	Acknowledgements
	Role of the funding source
	Appendix A Supplementary data
	References


