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Background: Elderly suicide is a public health problem worldwide, and the risk factors are
multidimensional. Chronic mental health problems, personality traits, stressful life events,
comorbid medical conditions, social isolation, unemployment, and poverty are associated with
higher risk for suicide in later life. There was a relative paucity of data on the neurobiological
markers of elderly suicide.

Objective: This study examines the conjoint roles of cerebrovascular risk factors (CVRFs)
and other established biopsychosocial risk factors in older adults who had made a recent suicide
attempt.

Design: A cross-sectional, case-controlled study.

Setting: A tertiary care setting in a public sector and a community setting.

Subjects and methods: Cases (N=77) were nondemented Chinese adults aged =65 years,
enrolled in a regional psychogeriatric service following a suicide attempt; comparison sub-
jects (N=99) were community-dwelling nondemented older adults with no lifetime history of
suicide. Measures of sociodemographic profile, life events, suicidal behavior, Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition (DSM-1V) Axis I psychopathology,
personality traits, functional status, physical health, CVRFs, and executive cognitive functions
were administered.

Results: Weighted sum of CVRF score was significantly higher in older women who had made
arecent suicide attempt (mean: 10.56; standard deviation [SD]: 5.46) than comparison subjects
(mean: 7.24; SD: 4.04) (=3.52, P=0.001; df=99). Logistic regression showed that CVRF score
(Exp[B]: 1.289, P=0.033), DSM-IV depressive disorders (current) (Exp[B]: 348, P<<0.001),
number of life events in the past 12 weeks (Exp[B]: 10.4; P<<0.001), and being married
(Exp[B]: 12.2, P<<0.048) significantly increased odds for suicide attempt status in older women
(Nagelkerke R?: 0.844). Association of CVRF score and suicide attempt status was not observed
in older men for whom number of life events in the past 12 weeks (Exp[B]: 9.164; P<<0.001),
higher neuroticism (Exp[B]: 1.028; P=0.048), and impaired performance on a Modified Card
Sorting Test (Exp[B]: 0.646; P=0.032) significantly increased odds for suicide attempt status
in a logistic regression model (Nagelkerke R 0.611).

Conclusion: Risk factors for cerebrovascular diseases may be associated with higher risk for
attempted suicide in older women, but not in older men. Older men and women have distinct
risk factor profiles that may inform targeted intervention and prevention strategies.
Keywords: chronic medical illness, cognitive function, suicide, later life

Introduction

Suicide is an adverse clinical outcome driven by complex biopsychosocial risk factors.!
According to the World Health Organization, older adults, being the fastest-growing
population segment worldwide, are at greater risk for suicide than any other age group.??
Retrospective studies, as well as few prospective ones, have identified chronic mental
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health problems as risk factors associated with suicide, with
particular emphasis on affective disorders, including depres-
sion and bipolar disorders, on top of personality traits, stress-
ful life events, comorbid medical conditions, social isolation,
unemployment, and poverty.** In the US, the Centers for
Disease Control and Prevention regards the state of mental
health as the main public health issue related to aging, as the
presence of mental health problems such as depression often
adversely affects the course and complicates the treatment
of other chronic illness.’

While there was a relative paucity of data on the neuro-
biological markers of elderly suicide, studies on suicide in a
nonelder population allude to biological vulnerability factors
such as reduced serotonergic modulation and higher stress
sensitivity, impaired decision making, and other cognitive
impairments.®'* More recent studies reported on the role of
noncoding microribonucleic acid in moderating or mediating
synaptic plasticity, stress reactions, serotoninergic function,
and major affective disorders, but little is yet known of the
direct role of microribonucleic acid in mediating risk for
suicide.!! Some case-controlled studies into neurobiological
factors associated with late-life depression have suggested
important roles of cerebrovascular risk factors (CVRFs).!>19
Vascular pathologies in the brain may also manifest at sub-
syndromal level in the absence of diagnosable mental illness,
given the fact that nondemented older adults with magnetic
resonance imaging of subcortical white matter ischemic
lesions (manifest as hyperintense signals) or a higher level
of clinical CVRFs had more impaired executive cognitive
functions.!*? Among the scarce number of studies, elderly
suicide attempters with diagnosable depressive disorder
showed more subcortical gray matter hyperintensities with a
trend toward having more periventricular signals.?*> None of
those studies has directly examined the role of vascular risk
factors in the presence of other biopsychosocial risk factors
for later-life suicide.

Our group reported significantly higher weighted sum
of age-adjusted CVRF scores (calculated from American
Heart Association [AHA] criteria) in suicide cases than
community-dwelling comparison subjects in a community
psychological autopsy study of nondemented subjects
aged =50 years in Monroe County, Rochester, NY, USA.?
The association remained statistically significant after
accounting for age, sex, depression diagnosis, and functional
status.?* This observation suggests that the risks conferred by
CVRFs on later-life completed suicides are not adequately
explained by the presence of depressive disorders. It
could well be possible that the presence of subsyndromal

impairment such as aberrant executive cognitive function
or trait impulsivity? 2’ may explain partly the relationship
between CVRFs and later-life suicide. Such a hypothesis,
however, cannot be tested in a psychological autopsy that
utilizes exclusively proxy data. Among older adults, there are
between two and four suicide attempts for every completed
suicide compared with estimates of 8:1 and 20:1 in younger
people.?® Older adults are more determined in their efforts to
die by suicide.?’ Clinical characteristics of older adults who
attempt suicide are also remarkably similar to those who die
by suicide.’*2 For these reasons, studies of older adults who
attempt suicide may provide important information about
those likely to complete suicide.

The primary objective of this study, based on previous
data, is to test whether CVRFs increase risk for suicide
attempts in later life. Further, as a secondary objective,
we would like to examine the roles of executive cogni-
tive dysfunction and trait impulsivity in the association of
CVRFs with later-life suicide attempts (if any). We thus
hypothesize 1) that the sum of CVRFs will be significantly
greater in nondemented older adult suicide attempters than
in nondemented older adult comparison participants; 2) that
a higher sum of CVRFs will be associated with higher risk
for suicide attempts after accounting for the effects of age,
sex, depressive disorders, and other biopsychosocial risk
factors of late-life suicide; and 3) that the association of a
higher sum of CVRFs with higher risk for suicide attempts is
moderated by impaired executive cognitive function and/or
trait impulsivity.

Methods
Design

This was a cross-sectional, case-controlled study.

Subjects, sampling, and enrollment

procedure

All suicide attempters were recruited from a regional division
of a government-funded Elderly Suicide Prevention Program
(ESPP), which is a care management program delivered
through multidisciplinary old-age psychiatry teams based
in the public sector of hospital services. This regional divi-
sion of ESPP serves a population of 1.2 million (constituting
20% of the whole population) in the New Territories East
District of Hong Kong, People’s Republic of China.?* This
program provides expedited service for older adults with
suicide ideation, depression, and recent suicide attempts.
Eligible participants for this study included only Chinese
older adults (aged =65 years) who had made a recent suicide
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attempt and were enrolled in the ESPP during the study
period (40 months from the last quarter of 2005 to the first
quarter of 2009). Subjects who could not communicate in
the Cantonese dialect or those with a diagnosis of clinical
dementia were excluded from this study. The key enrollment
step involved ESPP case managers who identified eligible
cases and referred them to the research team.

Comparison subjects aged =65 years and with no lifetime
history of suicide attempt were purposively recruited from
residential facilities and activity centers for older adults in
the same geographical area. The enrollment of comparison
subjects was paced with the consecutive enrollment of suicide
attempters to the ESPP. In the original research design, it was
intended to match each suicide attempter and comparison
subject by age (5 years) and sex. The wide age range
adopted was consistent with the prior psychoautopsy stud-
ies carried out by our group.?*** Comparison subjects were
assessed as soon as possible after enrollment and, often for
practical reasons, much earlier than their counterparts from
the ESPP for whom the research interviews were deferred
for variable periods of time due to health reasons.

Choice of general population comparison subjects was
favored over a well-matched clinical comparison group (such
as depressed nonattempters), as our study aimed to identify
general risk factors rather than protective factors.”? Given
the fact that only 50% of suicide decedents in the previous
psychoautopsy on Chinese older adults in Hong Kong had
diagnosable major depressive disorder, including dysthymia
and adjustment disorder,** depressed nonattempters are thus
not comparable with the attempters group with heteroge-
neous psychiatric diagnoses. Furthermore, the exclusive
use of depressed nonattempters as comparison subjects may
preclude the examination of moderational or mediational
effects of depressive disorders, based on what has been
known of the association of late-life depressive disorders
with vascular factors.!?

All subjects gave written informed consent. The
research protocol was reviewed and approved by the local
institutional review board (The Joint Chinese University of
Hong Kong — New Territories East Cluster Clinical Research
Ethics Committee CRE-2004.103-T).

Data collection

Research interviews with the older adults who had made a
recent suicide attempt were conducted in the research clinic.
Subjects hospitalized for medically significant clinical prob-
lems or psychiatric conditions were interviewed until they
were discharged from hospital and had adequately recovered

from the medical or associated psychiatric condition related
to the index suicide attempt. Comparison subjects were
interviewed at either the residential facilities or community
centers through which they were recruited. Consents were
also sought from all subjects to review their electronic clinical
database. Research interviews normally took 1.5-2 hours and
were conducted by two senior research associates who had
postgraduate degrees in social work and psychology, respec-
tively, were trained in the Diagnostic and Statistical Manual
of Mental Disorders, Fourth Edition (DSM-1V) Structured
Clinical Interview for DSM-IV Axis I (SCID-I) disorders
rating, and had been working in this field for >3 years prior
to this study. The following domains were assessed.

Demographics and social circumstances

Sex, age, educational level, marital status, living conditions,
and income were charted. Significant life events in the past
12 weeks before the research interview (among comparison
subjects) or within 12 weeks prior to the index suicide attempt
(among suicide attempters) were charted using an adapted
Paykal’s life event checklist that was used in previous psy-
choautopsy studies on Hong Kong Chinese older adults.?!*

Suicidal behavior

We noted the method(s) and time of the index suicide attempt,
as well as the lifetime history of suicide attempts. The level of
intent of the index suicide attempt was measured with Beck’s
Suicide Intent Scale,* and the potential lethality of the actual
attempt was characterized by the Medical Lethality Scale.>

Psychopathology and personality traits

Current and lifetime DSM-IV Axis I psychiatric diagnoses
were established using the SCID-DSM-IV Chinese version.
The SCID-DSM-IV Chinese version has shown good reli-
ability and validity in Hong Kong Chinese.?”* An all-source
approach (taking into account clinical information entries
available from the electronic clinical database and the clinical
notes of case managers) was adopted to arrive at consensus
SCID-I diagnosis at research meetings led by the first author
(a research psychiatrist).

The NEO Five Factor Inventory (60-item five-point Likert
scale, Chinese version), originated from a standardized mul-
titrait measurement tool derived from the five-factor model
of personality (neuroticism, extraversion, openness, agree-
ableness, and conscientiousness), was used to characterize
personality traits.**#° Separate questions on the anger-hostility
facet and impulsiveness facet were abstracted from the full
version of the Revised NEO Personality Inventory.*
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Cognitive functions

All subjects were tested with a brief eleven-item bedside
global cognitive test, namely the Cantonese version of
the Mini-Mental State Examination (C-MMSE),*' and a
Modified Wisconsin Card Sorting Test on frontal executive
function.

General physical health status

Based on the categorical physical diagnoses endorsed by
the subjects and verified from the clinical database, overall
and systematic physical health burden was rated by the
research psychiatrist (first author) using the Cumulative
Illness Rating Scale (CIRS),* which gives summary
scores of physical illness burden in 13 different body
systems by taking into account both number and severity
of categorical physical diseases. Subjects’ basic self-care
abilities were rated using the Physical Self-Maintenance
Scale (PSMS).*¢

CVRFs

CVRFs were quantified as a weighted sum of severities of
specific CVRFs (age, systolic blood pressure, antihyperten-
sive treatment, coronary vessel disease, diabetes mellitus,
hypertension, atrial fibrillation, left-ventricular hypertrophy,
and cigarette smoking) based on the AHA criteria for risk
factors for stroke.*’

Statistical analysis

Statistical analyses were conducted with SPSS software
(version 20.0). Since the suicide attempters and comparison
subjects were matched by age (5 years), CVRFs used for
statistical analysis were adjusted by subtracting the age sub-
score from the total score to yield the age-adjusted CVRFs
in order to avoid overadjustment.>**8

Sample size estimation

With reference to hypothesis 1, we base our sample size
calculation on a prior study conducted in Monroe County,
Rochester, NY, USA, where the mean weighted sums of
CVREF scores by the AHA criteria were compared in cases
and comparison subjects.?* The estimated minimum sample
size to demonstrate statistically significant difference in the
mean weighted sum of AHA CVRFs between cases and
controls is a minimum of 60 in each group. At the planning
stage, we set the target sample size as 100 cases and 100
comparison subjects in order to optimize the power to test the
main hypothesis. It was estimated from past service statistics
that the planned sample size, if reached, may involve nearly

all eligible suicide attempters served in this regional ESPP
team during the study period.

Results

During the 40-month study period, the case managers identi-
fied 100 suicide attempters (40 men and 60 women) who
were consecutively enrolled in the ESPP. The potentially
eligible subjects were all referred to the research team. The
median time lag between index attempt and research assess-
ment was 14 weeks (range 1-45 weeks) and all interviews
took place in an outpatient setting when the subjects had
adequately recovered from the medical consequences of the
index attempt and the associated mental health condition.
At the first research assessment, 23 (six men, 17 women)
suicide attempters were excluded due to clinical diagnosis
of dementia. The mean age and C-MMSE score of excluded
suicide attempters were 85.6 years (standard deviation
[SD]: 7.3) and 13.7 (SD: 2.5), respectively, while the mean
age of included suicide attempters without dementia (N=77)
was 75.6 years (SD: 7.2) and the mean C-MMSE score was
24.3 (SD: 3.5). Fifteen (8.5%) of the included cases had
a history of a previous suicide attempt. Methods used in
the index suicide attempt were self-laceration (six cases,
7.8%), drug overdose and ingestion of toxic nonmedicinal
chemicals (34 cases, 44.2%), jumping from height (18 cases,
23.4%), hanging (eleven cases, 14.3%), drowning (one
case, 0.6%), and inhalation of toxic gas (seven cases, 9%).
The mean score on Suicide Intent Scale was 3.4 (SD: 2.2).
The median score on the Medical Lethality Index was 1
(mean: 1.5, SD: 0.75).

One hundred comparison subjects (40 men and 60 women)
matched with the original 100 cases by age (5 years) and
sex were enrolled and interviewed. One comparison subject
(a woman) was excluded from analysis due to a remote epi-
sode of lifetime suicide attempt that was not reported initially.
The mean age of the remaining 99 comparison subjects was
77.2 years (SD: 7.6).

The included suicide attempters and comparison subjects
were not significantly different in mean age (75 years vs
77 years, SD: 7.1 years, t=—1.28, P-value =0.202, df =174),
sex ratio (proportion of females 55.8% vs 59%; chi-square:
0.133; P-value =0.76), and distribution of residential status
(proportion living in residential facilities =26% vs 36%,
chi-square: 2.57; P-value =0.144).

In initial data exploration, analysis of covariance was
performed to examine the main effect (categorical member-
ship of suicide attempt) and covariates (sex, age, current
depressive disorder) on dependent variable (age-adjusted
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CVRF score). A significant suicide status by sex interac-
tion was found (Type-III SS: 121, P-value =0.017). In
view of the significant sex by suicide status interaction,
a sex-stratified approach was adopted in subsequent data
analyses.

Comparison of multidomain
sociodemographic and clinical risk factor
profile in older women with or without

recent suicide attempt

Table 1 shows results of comparison across sociodemo-
graphic and other risk factors in older women. Five women
in the comparison group (8.5%) had current major depres-
sive disorder, all with age at onset >60 years. Of the women
who had made a recent suicide attempt, 39 (90.7%) had a
current major depressive disorder, all being late-onset cases
(age at onset >60 years) and first timer diagnosis after the
index attempt. The remaining older women who attempted
suicide had adjustment disorder (N=3) and alcohol abuse
(N=1). Significantly more older women who had made a
recent suicide attempt were married, lived with others, and
had current major depressive disorders, lifetime psychiatric
disorder, and one or more past suicide attempts (excluding
the current index attempt). In terms of physical health status,
social stressor, personality traits, and cognitive functions,
older women who had made a recent suicide attempt had
a significantly higher score on CIRS and PSMS, a greater
number of life events in the past 12 weeks, higher scores
on the neuroticism factor of the NEO Five Factor Inventory
and the impulsiveness facet of the Revised NEO Personal-
ity Inventory, fewer categories and a greater percentage of
perseverative errors in a Modified Card Sorting Test, as well
as a lower score on the C-MMSE.

Testing hypothesis 1, it was found that the weighted sum
of age-adjusted CVRF score (age-adjusted CVRFs) was sig-
nificantly higher among older women who had made a recent
suicide attempt (mean: 10.56; SD: 5.46) than comparison
subjects (mean: 7.24; SD: 4.04) (+=3.52, P=0.001, df=99).
In a subgroup analysis, CVRF score was significantly higher
in depressed women who had made suicide attempts than
depressed comparison subjects.

Table 2 presents logistic regression models that tested
whether age-adjusted CVRFs increased odds for suicide
attempts after accounting for age, sex, depressive disorders,
and other biopsychosocial risk factors of late-life suicide. A
past suicide attempt was not included, as this had been delib-
erately excluded in comparison subjects. Final models were

derived from backward Wald logistic regression. Bonferroni
adjustment was used to minimize inflated likelihood of error
in model building due to multiple comparisons. In our case,
threshold P-value for entry into the model was adjusted by
the number of simultaneous hypotheses tested in the simple
t-tests and chi-square statistics. The threshold of P-value for
entry was determined to be <<(0.002 for all variables after
adjusting for multiple comparisons, with exceptions to “liv-
ing alone” (P-value =0.042) and “being married” (P-value
=0.035), as these factors were reported to be significantly
associated with older adult suicide in a recent local psycho-
autopsy study.>!**

With reference to hypothesis 2, model 1 tested the effects
of living alone, being married, life events in the past 12 weeks
(abbreviated as LE-12), age-adjusted CVRFs, CIRS, PSMS,
current major depressive disorder, and DSM-IV psychiatric
diagnosis (lifetime) on the recent suicide attempts. Age-
adjusted CVRFs (Exp[B]: 1.289, P=0.033), current major
depressive disorder (Exp[B]: 348, P<<0.001), LE-12 (Exp[B]:
10.4; P<<0.001), and being married (Exp[B]: 12.86, P=0.047)
were the predictors retained in the final model (Nagelkerke
R*:0.844).

In order to address the secondary objective (hypothesis 3),
we considered the conceptual and strategic criteria of media-
tor and moderator variables defined in Baron and Kenny’s
and MacArthur’s approaches.® In initial data exploration we
did not find significant correlation or association between
age-adjusted CVRFs and the putative mediator variables,
suggesting that the likelihood of mediatory effects of the
putative variables (depression, measures of executive cogni-
tive function, and trait impulsivity) is low. Also, the temporal
relationship between the target variable (age-adjusted CVRF)
and other putative mediator variables cannot be ascertained
in a cross-sectional study design. We thus opted to test the
interactional (moderator) model by examining whether age-
adjusted CVRFs increase risk for suicide attempt through
interaction with depression, impaired executive cognitive
function, personality traits, or life events. Model 2 (in
Table 2) included all predictor variables retained in model 1
plus variables from cognitive domains (number of category,
percentage perseverative errors, and C-MMSE), as well as
neuroticism and impulsiveness from the personality domain.
The final reduced model yielded again age-adjusted CVRFs,
current major depressive disorder, LE-12, and being mar-
ried (Nagelkerke R%: 0.844). As cognitive function and trait
impulsivity did not show any main effect, their interactions
with age-adjusted CVRFs (hypothesis 3) were thus not
tested.
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Table 2 Logistic regression models on risk factors predicting
suicide attempt in women subjects

Variables in equation Exp(B) 95% ClI P-value®
Model | (Nagelkerke R%: 0.844)¢

Age-adjusted CVRFs 1.289 1.02-1.63  0.033
Depressive disorder (current) 348 25.2-4795 <0.001
LE-12 10.4 2.61-41.6 0.00l
Being married® 12.86 1.03-160  0.047
Model 2 (Nagelkerke R%: 0.844)¢

Age-adjusted CVRFs 1.289 1.02-1.63  0.033
Depressive disorder (current) 348 25.2-4795 <0.001
LE-12 10.4 2.61-41.6 0.001
Being married® 12.86 1.03-160  0.047

Notes: Dependent variable: suicide attempt status (recent suicide attempt vs no
attempt ever). *P-values are from regression with df=I; bcategorical variable; ‘in
model |, independent variables removed in backward Wald logistic regression: living
alone, PSMS, CIRS, psychiatric diagnosis (lifetime); ‘in model 2, independent variables
removed in backward Wald logistic regression: living alone, PSMS, CIRS, psychiatric
diagnosis (lifetime), C-MMSE, category, perseverative err, N, n2, and n5.
Abbreviations: Exp(B), exponentiation of the B coefficient, which is an odds ratio;
Cl, confidence interval; age-adjusted CVRFs, summative score of cerebrovascular
risk factors calculated from criteria of the American Heart Association minus
the age-related subscore; LE-12, total number of life events in the past 12 weeks;
C-MMSE, Cantonese version of the Mini-Mental Status Examination; category,
number of categories achieved in Modified Card Sorting Test; Perseverative err,
percentage of perseverative error in Modified Card Sorting Test; PSMS, Physical
Self-Maintenance Scale; CIRS, Cumulative lliness Rating Scale; N, NEO-Neuroticism;
n2, NEO-Anger-Hostility; n5, NEO-Impulsiveness.

Comparison of multidomain
sociodemographic and clinical risk factor
profile in older men with or without

recent suicide attempt
Table 3 shows results of comparison across different domains
in men. Older men in the comparison group were all free of
current psychiatric diagnosis. Among the older men who
had made a recent suicide attempt, 26 (76.4%) had a current
DSM-IV Axis I psychiatric diagnosis of major depressive
episode (age at onset >60 years in all cases) who received
no prior treatment before the index attempt, two of whom had
comorbid alcohol abuse or dependence. The remaining had
diagnoses of alcohol dependence (N=1), schizophrenia (N=1),
adjustment disorder (N=5), and psychosis not otherwise speci-
fied (N=1), respectively. Significantly more older men who
had made a recent suicide attempt were married; had current
major depressive disorder, lifetime psychiatric disorder, and
a past history of suicide attempt prior to the index attempt;
had more impaired function in physical self-maintenance; and
had more physical illness burden. Age-adjusted CVRFs were
not significantly different between older men who had made
recent suicide attempts and comparison subjects (hypothesis
1). Hypotheses 2 and 3 were not tested in older men.

Table 4 shows the results of a logistic regression per-
formed to examine the prediction of categorical membership
(suicide attempt status) by including all sociodemographic,

cognitive, and personality variables that were shown to
have an association with suicide attempt status in univariate
analyses. Age-adjusted CVRFs did not enter the regression,
as there was no association shown in univariate analyses.
Depressive disorder was not included, as there was no diag-
nosable current depression found in the comparison group.
Likewise, past suicide attempt was not included, as this had
been deliberately excluded in comparison subjects. The final
model was derived from backward Wald logistic regression.
Bonferroni adjustment was used to minimize inflated likeli-
hood of error in model building due to multiple comparisons.
The threshold P-value for model entry was set to be <(0.002
with exceptions to being married (P-value =0.04) and psy-
chiatric diagnosis (lifetime) (P-value =0.055) based on the
reported effect on suicide risks in another local psychoau-
topsy study on older adults.’** The model thus tested the
effects of being married, LE-12, PSMS, psychiatric diagnosis
(lifetime), neuroticism, and number of category on the Modi-
fied Card Sorting Test (abbreviated as category) on the recent
suicide attempts. LE-12 (Exp[B]: 9.164; P=<0.001), higher
neuroticism (Exp[B]: 1.028; P=0.048), and category (Exp[B]:
0.646; P=0.032) were the independent variables retained in
the final model (Nagelkerke R?: 0.611).

Discussion

Risk factor model for later-life suicide
attempts: new understanding of the
conjoint role of CVRFs in the context

of other biopsychosocial risk factors

In a case-controlled study on older adults with recent suicide
attempt conducted in 2001-2002 through the same old-age
psychiatric service in Hong Kong before the establishment
of the specialized case management program for elderly
suicide prevention, the most significant independent factors
associated with attempting suicide were a current diagnosis
of major depression, followed by past suicide attempts,
the presence of arthritic conditions, impaired function in
activities of daily living, and a lower conscientiousness
score on the NEO Five Factor Inventory. The prior study
did not investigate the role of executive cognitive function
and CVRFs. This study, recruiting elderly suicide attempt-
ers systematically identified through a similar social and
clinical context, reconfirmed the outstanding roles of current
depressive disorder and emerging life events in both men and
women in the presence of other life challenges in aging, such
as daily functional impairment, impaired executive cognitive
function, and predisposed personality trait such as high
neuroticism. In this clinical sample of older adults who had
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Table 4 Logistic regression model on risk factors predicting suicide
attempt in older men

Variables in equation® Exp(B) 95% ClI P-value®
NEO-Neuroticism 1.028 1.00-1.056 0.049
LE-12 9.164 2.92-28.78 <0.001
Category 0.646 0.434-0.963 0.032

Notes: Dependent variable: suicide attempt status (recent suicide attempt vs no
attempt ever). *Independent variables removed in backward Wald logistic regression:
being married, PSMS, psychiatric diagnosis (lifetime); ®P-values are from regression
with df=1, Nagelkerke R*=0.611.

Abbreviations: Exp(B), exponentiation of the B coefficient, which is an odds ratio;
Cl, confidence interval; LE-12, total number of life events in the past 12 weeks;
category, number of categories achieved in Modified Card Sorting Test; PSMS,
Physical Self-Maintenance Scale.

made recent suicide attempts, our study result supports the
possible vulnerability of older women, but not older men, in
developing the psychopathological outcome and self-harm
acts in the presence of higher CVRF burden.

Before discussing the implications of the main findings,
the following methodological limitations should be consid-
ered. First, despite the fact that all eligible suicide attempters
enrolled for the suicide prevention program during the study
period were recruited, the degree of sampling bias cannot be
ascertained, as suicide attempters who did not seek medical
help were not characterized. On the other hand, comparison
subjects were not recruited through random sampling, and
hence the risk factor profile of the comparison subjects may
not be representative of the older adult population locally.
Nonetheless, the prevalence of depressive disorders in our
comparison subjects (N=99) was 5%. The same prevalence
rate was reported in the elderly control subjects of a local
case-controlled psychoautopsy study, in which comparison
subjects were recruited randomly from a census registry
collected for a thematic household survey of the local
government.* Also, the chosen measures of executive
function and trait impulsivity may not be sensitive enough
to define the subtle psychopathological changes that medi-
ate the suicide act in nondemented older people. It is also
important to note that the cross-sectional nature of the study
does not allow any causal relationship to be inferred between
the putative risk factor and clinical outcomes. Finally, the
inter-rater reliability of the psychiatric diagnoses could not
be ascertained, as the research interviews were conducted
only once by one SCID rater.

In this study, the summated scores on age-adjusted
CVRFs were not significantly different between older men
and women in the comparison group (7.71 vs 7.24). The
observed association of CVRFs with suicide attempt in
women only was unlikely due to the biased sampling of
healthy women in the comparison group. Sex difference has
been reported across different risk factor studies on mood

disorders. Epidemiologic studies consistently report a higher
prevalence of depression in adult women than adult men.
Explanations offered for this sex difference include reporting
tendency and pathophysiologic differences of a biological,
psychological, and/or social nature.*>* Higher prevalence
rates among women seem to persist in later-life depression.™
In depressive conditions developed in the context of medi-
cal comorbidity, women may be twice as likely to develop
poststroke depression than men,* but increased white matter
hyperintensities were found among clinically depressed older
men.*® One cannot easily reconcile these conflicting observa-
tions from different studies to conclude whether older men or
women are more susceptible to the psychopathologic effect
of cerebrovascular pathologies. The direction of causality
and the host of mediators or moderators acting between the
associations of cerebrovascular pathologies with later-life
affective disorders remain intriguing. Another study showed
that depressive symptoms were associated with subclinical
cerebrovascular disease among healthy older women, but
not men, suggesting that women may be more susceptible to
the affective consequences of poor cerebrovascular health.>
However, the observed association of higher CVRF burden
with suicide attempt in women remained significant when the
conjoint effect of major depression was examined in a multi-
variate model in this study. Also, our data suggest that CVRF
score was significantly higher in depressed women who had
made suicide attempts than depressed comparison subjects.
Taken together, our observation and other published data on
vascular depression hypothesis and related vascular-related
psychopathology do not explain the observed association.

The female-specific association of attempted suicide with
a higher burden of CVRFs in our sample is likely a complex
one, as it remained significant after accounting for life events,
social support, syndromal depression, personality traits, and
impaired executive dysfunction in the multivariate models.
When our data did not suggest moderating roles of depres-
sive disorder, executive dysfunction, and trait impulsivity,
it remains intriguing what are the definable and quantifiable
psychopathological pathways linking higher age-adjusted
CVRFs and suicide attempt in older women.

Given the knowledge gaps in the mechanisms underlying
the associations between CVRFs and suicidal behavior in
older adults, our findings may potentially inform targeted
intervention for older women with higher cerebrovascular risk.
The potential areas for intervention might involve proactive
assessment of a fuller spectrum of psychopathological out-
come of vascular pathologies in the aging brain, especially
in women, tapping into tendency for suicide attempt beyond
syndromal depression.
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Clinical implications of sex-specific

risk factor profile in elderly suicide
Knowledge of the sex-specific risk factor profiles for late-
life suicidal behavior may have important clinical implica-
tions, as recent studies of community-based interventions
in rural Japan and a care management suicide prevention
program in Hong Kong showed a sex difference in service
utlization.?**° Earlier studies conducted in Gotland, Sweden,
and Padua, Italy, showed that the effect of community-
based suicide prevention for older people was specific
to women.’’® We speculate that older men may be less
inclined to seek professional help, or the restricted social
circle of older men poses significant barriers to timely
intervention. The results of this study suggest independent
risk conferred by life events among older men who had
made a recent suicidal attempt after adjusting for depression
diagnosis, trait neuroticism, executive cognitive function,
and functional impairment. We thus postulate that risks for
suicidal behavior in older men may escalate within a short
period of time in reaction to life events, making timely
effective intervention less likely to reach these vulnerable
older adults.

Conclusion

Risk factors for cerebrovascular diseases, after accounting
for age, life events, marital status, physical illness burden,
functional impairment, depressive disorders, cognitive
impairment, and trait neuroticism, were associated with
attempted suicide in older women aged =65 years. Such an
association was not observed in older men.
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