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‘Wish to die’ is independently associated with cardiovascular
mortality in later life. Data from TILDA
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answering affirmatively when asked ‘In the last month, have you felt that you would
rather be dead? Regression models were used to obtain hazard ratios for the as-
sociation between WTD at Wave 1 and mortality. Kaplan-Meier plots were used to
compare survival across groups.

Results: Just over 3% (275/8124) of participants reported WTD. Mortality data was
available for 9% of participants (755/8124). WTD was significantly associated with
all-cause mortality, with a hazard ratio of 1.41 (95% confidence interval [CI]: 1.00-
1.99). Findings were attenuated and no longer significant after excluding partici-
pants with heart disease or depression/anxiety/other psychiatric illness. WTD was
significantly associated with cardiovascular mortality (hazard ratio: 2.14 [95% CI:
1.21-3.78]), even after excluding participants with depression/anxiety/other ill-
nesses but not heart disease. WTD was not associated with an increased risk of
death due to non-cardiovascular causes.

Conclusions: Older people who report a wish to die have double the risk of death
from cardiovascular disease in the following 9 years, even when those with

depression, anxiety or other mental health problems are excluded.
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Key points

1 | INTRODUCTION

Wish to die (WTD), also known as passive death ideation or death
wish involves thoughts of one's own death, that one would be better
off dead, or wishing for one's death.! WTD s distinct from active
suicidal ideation (Sl) in that it does not necessarily involve thoughts of
or plans for taking one's own life.?

While later life is generally characterised by emotional well-being
and contentment,® a significant minority of older people report WTD.
Over 12% of a European cohort of almost 6500 older people with a
mean age of 80 years reported current WTD* and rates of WTD are
higher in selected groups, such as those availing of ageing services® or
with heart disease.®

While most older people reporting WTD also have coexisting
mental illness, particularly depression and anxiety, this is not always
the case’”? and the association between WTD and death by suicide in
later life is unclear.’® While recent work has suggested that WTD
may be an important marker of all-cause mortality risk in later life,**
there is little robust longitudinal data examining this relationship.

Cardiovascular disease remains the commonest cause of death in
older people? and there is an established bidirectional relationship
between mental and heart health in later life.*® Studies in younger
populations have also demonstrated important associations between

1415 35 well as cardiovascular mortality.*®” The

Sl and heart disease,
relationship between WTD and cardiovascular mortality is less well-
defined however.

The aim of this study therefore is to examine the impact of WTD
on all-cause mortality in a large population-based sample of older
adults, adjusting for important factors such as cardiovascular disease,
mental health and other chronic diseases. Furthermore, we will
examine the impact of WTD specifically on cardiovascular mortality
in those with and without prior heart disease. Our hypothesis, given
the well-established links between heart disease and mental health,
was that WTD would be significantly associated with cardiovascular

mortality.

2 | METHODS
2.1 | Study design

This is a longitudinal study examining the association between WTD

and subsequent mortality over 9-year follow-up in a large population-

e Just over 3% of people aged >50 years reported a wish to die (WTD), endorsing that during
the last month they have had thoughts that they would rather be dead.

e WTD was significantly associated with cardiovascular mortality during 9-year follow-up
with a hazard ratio 2.14 (95% Cl 1.21-3.78) in fully adjusted models.

e This association remained robust even after excluding participants with depression/anxiety/
other psychiatric co-morbidities but was no longer significant when participants with heart
disease at baseline were excluded.

e WTD was not associated with an increased risk of death due to non-cardiovascular causes.

representative sample of older adults. Individual-level survey data
was linked to official death registration data.

The TILDA study design has been outlined previously.'®
Briefly, participants were interviewed at 2-yearly intervals (Waves
1-5). There were three components to data collection: a
computer-assisted personal interview carried out by social in-
terviewers in the participants' own home; a self-completion ques-
tionnaire completed and returned by the participant; and a
comprehensive centre-based health assessment or a modified
home-based health assessment carried out by trained research
nurses. We analysed data from Waves 1 to 5, collected between
2009 and 2018.

Participants were included in this study if they were aged 50
years or older at Wave 1, and underwent assessment for WTD.
Participants were excluded from participation at Wave 1 if they had a

pre-existing diagnosis of dementia.

2.2 | Wish to die

At Wave 1, participants were asked: ‘In the last month, have you felt
that you would rather be dead?

Participants who answered affirmatively were defined as having
WTD.

2.3 | Mental health

Participants were also asked specifically about a prior diagnosis of
depression, anxiety disorder or other psychological/mental illness
(psychosis, bipolar affective disorder, schizophrenia).

Participants were also screened for depressive symptoms using
the Centre for Epidemiological Studies Depression Scale (CES-D)*?
and for anxiety symptoms using the Hospital Anxiety and Depression
Scale (HADS).?° A CES-D Score > 16 defined clinically significant
depressive symptoms,'? while a HADS-A Score >10 and >14 defined
moderate and severe anxiety symptoms, respectively.?°

When adjusting for depression we used a combination of either a
prior doctor's diagnosis and/or meeting criteria for clinically signifi-
cant symptoms on the CES-D. Similarly, for anxiety we used a com-
bination of a prior doctor's diagnosis of anxiety disorder and/or
meeting criteria for moderate to severe anxiety symptoms on the
HADS.
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2.4 | Mortality

In order to compile mortality data, death records were obtained for
TILDA participants and linked to individual level survey data from the
study.??

Every death in the Republic of Ireland is registered with the
General Register Office (GRO), and TILDA was granted approval
from the GRO to link respondents to their corresponding death
certificate information. The underlying cause of death was oper-
ationalised according to WHO definition as ‘the disease or injury
which initiated the train of morbid events leading directly to death,
or the circumstances of the accident or violence which produced the

fatal injury’.??

TABLE 1 Baseline characteristics of study sample by wish to die
WTD (n = 275)

Age (years), mean (95% ClI) 62.3 (61.1-63.4)
Female, % (n) 60 (165/275)

Educational attainment, % (n)

Primary 43 (117/275)
Secondary 34 (94/275)
Tertiary 23 (64/275)

CAGE alcohol scale, % (n)

CAGE < 2 58 (159/275)
CAGE > 2 20 (54/275)
Did not answer 23 (62/275)
Smoking status, % (n)

Never smoked 33 (91/275)
Past smoker 34 (95/275)
Current smoker 32 (89/275)
Cardiac disease, % (n)? 21 (58/275)

Number of chronic diseases, % (n)®

0 35 (97/275)
1 22 (60/275)
2-3 34 (93/275)
>4 9 (25/275)

Depression, % (n)° 62 (170/275)

Anxiety, % (n)? 40 (110/275)

Other psychiatric diagnosis, % (n)® 3 (8/275)

Death records were available for 775 participants after exclusion
criteria were applied and represented a mortality rate of 9% over
9-year follow-up. Average age at death was 75 years.

2.5 | Covariates

Further detailed social and biological data were also collected at
Wave 1.

Educational attainment and smoking history were obtained by
self-report. The CAGE alcohol scale was used to assess for excess
alcohol intake. Cardiovascular disease was defined as self-report of

angina, congestive cardiac failure or prior myocardial infarction.

No WTD (n = 7849)
63.9 (63.6-64.1) t = 2.66; p = 0.0078
54 (4229/7849) x> = 4.01; p = 0.045
30 (2365/7849)
40 (3156/7849)
30 (2328/7849) x* = 19.50; p < 0.001
73 (5754/7849)
10 (757/7849)
17 (1338/7849) X° = 39.99; p < 0.001
44 (3456/7849)
38 (3007/7849)
18 (1386/7849) X* = 39.91; p < 0.001
14 (1074/7849) x> = 12.16; p < 0.001
48 (3755/7849)
29 (2248/7849)
20 (1591/7849)
3 (255/7849) X* = 63.04; p < 0.001
11 (860/7849) X? = 620.82; p < 0.001
10 (755/7849) X2 = 257.77; p < 0.001

0 (37/7849) X2 = 28.67; p < 0.001

Note: WTD defined as answering affirmatively when asked: ‘In the last month, have you felt that you would rather be dead?

Abbreviations: CES-D, Centre for Epidemiological Studies Depression Scale; Cl, confidence interval; HADS, Hospital Anxiety and Depression Scale;

WTD, wish to die.

?Defined as self-report of angina, congestive cardiac failure or prior myocardial infarction.

bBased on the number of the following chronic diseases: eye disease (cataracts, glaucoma or age-related macular degeneration), lung disease, cancer,
osteoporosis, liver disease, arthritis, urinary incontinence, Parkinson's disease and diabetes.

“Depression defined as prior doctor's diagnosis of depression and/or meeting criteria for clinically significant symptoms on CES-D (Score > 16).

dAnxiety defined as prior doctor's diagnosis of anxiety disorder and/or meeting criteria for moderate to severe symptoms on the HADS-A (Score > 10).

®Prior doctor's diagnosis of bipolar affective disorder, schizophrenia or psychosis.
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Self-report was also elicited for the following chronic diseases: eye
disease (cataracts, glaucoma or age-related macular degeneration),
lung disease, cancer, osteoporosis, liver disease, arthritis, urinary

incontinence, Parkinson's disease and diabetes.

2.6 | Statistical analysis

Data were analysed using Stata (StataCorp).

Baseline characteristics of the study sample were presented
descriptively by WTD.

Regression models were used to obtain hazard ratios with 95%
confidence intervals (Cls) for the association between WTD at Wave
1 and mortality during 9-year follow-up. Covariates were identified a
priori based on their likelihood of modifying the relationship between
WTD and mortality. Model was unadjusted; Model 2 was adjusted for
age, sex, educational attainment, alcohol excess and smoking history;
Model 3 was adjusted for Model 2 covariates, as well as chronic
disease burden, depression, anxiety and other psychiatric diagnoses
(psychosis, bipolar affective disorder, schizophrenia); Model 4 was
adjusted for Model 3 covariates but excluded participants with car-
diovascular disease; Model 5 was adjusted for Model 3 covariates but
excluded participants with depression, anxiety or another psychiatric
diagnosis (psychosis, bipolar affective disorder, schizophrenia).

Competing-risks regression was used for the analysis of cause of
death where no-cardiovascular death was identified as the competing
risk for the analysis of cardiovascular death and vice versa.

Kaplan-Meier plots were used to compare survival in those with
WTD compared to those who did not report WTD. Data were right-
censored at the end of the follow-up period (March 2018).

2.7 | Ethics

The TILDA study was approved by the Faculty of Health Sciences
Research Ethics Committee at Trinity College Dublin and all partic-
ipants gave informed written consent. All experimental procedures
adhered to the Declaration of Helsinki.

3 | RESULTS

At Wave 1, 8388 participants aged >50 years were included. Of
these, 264 participants had missing data (236 did not answer the
question on WTD, while a further 28 had other missing data points)
and were therefore excluded from the study, yielding a final study
sample of 8124 participants.

Just over 3% (275/8124) of participants reported WTD within
the last month. Baseline characteristics of the study sample by WTD
are shown in Table 1. Participants reporting WTD were more likely to
be female, have lower educational attainment and higher rates of
alcohol misuse. They were also more likely to be smokers, have a

history of heart disease and a higher burden of other chronic medical

illnesses. Rates of depression and anxiety were five times higher in
the WTD group.

Mortality data was available for 9% of participants (755/8124).
One third of deaths (249/755) were defined as death due to car-
diovascular causes.

Figure 1 shows survival curves for participants with WTD over
9-year follow-up compared to those who do not report WTD,
demonstrating significantly shorter time to death from any cause and
death specifically from cardiovascular causes in participants with WTD.

Overall Mortality
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FIGURE 1 Kaplan-Meier survival curves by wish to die at
Wave 1. WTD defined as answering affirmatively when asked: ‘In
the last month, have you felt that you would rather be dead?'.

N = 8124 (for WTD, n = 275). Follow-up: 9 years. WTD, wish to die
[Colour figure can be viewed at wileyonlinelibrary.com]
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TABLE 2 Hazard ratios with 95% confidence intervals for association between wish to die and mortality
Model 1 Model 2 Model 3 Model 4 Model 5
Mortality HR = 1.70 HR = 1.69 HR =141 HR = 1.45 HR =141
(1.24-2.34) (1.23-2.33) (1.00-1.99) (0.94-2.23) (0.81-2.46)
z=3.30 z=3.22 z=1.99 z=1.68 z=1.23
p = 0.001 p = 0.001 p = 0.047 p = 0.094 p =0.219
CV mortality HR = 2.11 HR = 2.22 HR = 2.14 HR = 2.22 HR = 2.93
(1.31-3.41) (1.36-3.60) (1.21-3.78) (0.99-4.99) (1.42-6.05)
z=307 z=321 z=261 z=0.583 z=290
p = 0.002 p = 0.001 p = 0.009 p = 0.053 p = 0.004
Non-CV mortality HR = 1.46 HR = 1.30 HR = 1.03 HR = 1.06 HR = 0.70
(0.95-2.24) (0.85-2.01) (0.66-1.61) (0.60-1.85) (0.29-1.65)
z=277 z=120 z=0.11 z=0.20 z=-0.82
p = 0.088 p=0231 p =0.908 p = 0.844 p=0412

Note: n = 8124 for Models 1-3; n = 6992 for Model 4; n = 7475 for Model 5. Competing risk regression used for analysis of CV and non-CV mortality.
Model 1 is unadjusted. Model 2 is adjusted for age, sex, educational attainment, alcohol excess and smoking history. Model 3 adjusts for Model 2
covariates, as well as chronic disease burden, history of depression, anxiety and other psychiatric diagnoses (psychosis, bipolar affective disorder,
schizophrenia). Model 4 adjusts for Model 3 covariates but excludes participants with cardiovascular disease. Model 5 adjusts for Model 3 covariates
but excludes participants with a history of depression, anxiety or other psychiatric diagnosis.

Abbreviations: CV, cardiovascular; HR, hazard ratio.

Table 2 shows data from regression models estimating the
hazard ratios for mortality related to WTD. WTD was significantly
associated with overall mortality in fully adjusted models with a
hazard ratio of 1.41 (95% Cl: 1.00-1.99). After exclusion of par-
ticipants with a history of cardiovascular disease (n = 1132) or
depression, anxiety or other psychiatric illness (n = 649) however,
this association was attenuated and no longer statistically
significant.

In fully adjusted models, WTD was significantly associated
with cardiovascular mortality, with a hazard ratio of 2.14 (95%
Cl: 1.21-3.79). Findings remained robust after excluding partici-
pants with a history of depression, anxiety or other psychiatric
iliness. However, when participants with a history of cardiovas-
cular disease were excluded, findings were attenuated and no
longer significant.

WTD was not associated with an increased risk of death due to

noncardiovascular causes.

4 | DISCUSSION

This study demonstrates that over 3% of older people report WTD,
endorsing that during the last month they have had thoughts that
they would rather be dead. Participants with WTD had a 4-5-fold
increased likelihood of coexisting depression and anxiety, based on a
prior doctor's diagnosis and/or meeting criteria for depression/
anxiety on validated scales. In line with prior studies, WTD was also
associated with higher burden of chronic medical illness and alcohol

misuse.2324

After adjusting for covariates, WTD at baseline was associated
with a greater than 40% absolute higher likelihood of all-cause
mortality at 9-year follow-up. When participants with coexisting
cardiovascular disease or psychiatric illnesses were excluded, this
independent association was no longer significant. When examined
by cause of death, however, WTD was associated with more than
double the likelihood of mortality specifically due to cardiovascular
disease independently, including when participants with a psychiatric
illness were excluded from the analyses. WTD was no longer asso-
ciated with cardiovascular mortality when participants with a history
of heart disease were excluded however. WTD was not associated
with noncardiovascular mortality.

A prior study involving a cohort of community-dwelling older
people from Australia demonstrated increased risk of death, specif-
ically death due to cardiovascular disease, in participants with Sl but
did not analyse those reporting WTD.2> WTD has been shown to
increase the risk of 5-year mortality in a cohort of older people
attending primary care, however, analysis was adjusted for baseline
disability, smoking status and Hamilton Depression Score only and
did not examine cases by cause of death.?®

WTD in later life is more prevalent in those with heart
disease,?” and older adults with a history of myocardial infarction
are three times more likely to endorse WTD.2® Death by suicide
also correlates strongly with ischaemic heart disease?’ and inci-
dent cardiovascular disease modifies the risk of all-cause mor-
tality in older people with depressive symptoms.*° To our
knowledge this is the first study to specifically examine the as-
sociation between WTD and cardiovascular mortality in later life

however.
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The mechanism for the association between WTD and cardio-
vascular mortality is uncertain. The association was only significant
once participants with a history of heart disease were included in the
model. More risky health behaviours, such as cigarette smoking or
non-compliance with prescribed medication, in people with WTD
could potentially increase risk of cardiovascular mortality, especially
in those with established heart disease and there is emerging evi-
dence that other negative psychological states, such as a sense of
hopelessness, also increase the risk of adverse cardiovascular
events.®! The link between heart disease and psychological stress is
also well-recognised, with suggested biological mechanisms including
accelerated hypertension,3? dysregulation of inflammatory path-
ways®® or neuroendocrine abnormalities.>* This study provides
further evidence for the complex relationship between heart and
brain in later life.

There are some limitations to this study which should be noted.
WTD was assessed by asking only regarding the last month so ex-
cludes people who have had WTD outside this timeframe. While
validated scales are used to assess depression and anxiety, in
addition to a prior doctor's diagnosis, history of other psychiatric
illnesses is based on a prior diagnosis only so may exclude those
with undiagnosed conditions. The strengths of the study include the
large population-representative sample and robust 9-year mortality
data.

In conclusion, this study shows that older people who report
WTD within the last month have a significantly higher likelihood of
death from all causes and specifically cardiovascular disease during
the next 9 years. This association with cardiovascular mortality
remined robust after excluding those with a history of depression,
anxiety and/or other psychiatric disorders. Further work examining
biological mechanisms underpinning this association would be

welcome.
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