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Background: Cognitive deficits, in relation to ventral and dorsal prefrontal cortex dysfunctions,
have been associated with a higher risk of suicidal acts in young adult patients. Although a
public health concern, much less is known about the neurocognitive basis of suicidal behavior
in elderly. Here, we aimed at assessing alterations in cognitive inhibition, a suspected major
mechanism of the suicidal vulnerability, in suicidal depressed elderly.
Methods: We compared 20 currently depressed patients, aged 65 and older who recently
attempted suicide to 20 elderly subjects with a current depression but no personal history of
suicide attempt and 20 elderly controls. Using an extensive neuropsychological battery, we
particularly examined different aspects of cognitive inhibition: access to relevant information
(using the Reading with distraction task), suppression of no longer relevant information (Trail
Making Test, Rule Shift Cards), and restraint of cognitive resources to relevant information
(Stroop test, Hayling Sentence Completion test, Go/No-Go).
Results: After adjustment for age, intensity of depression, Mini-Mental State Examination score
and speed of information processing, suicidal depressed elderly showed significant impairments
in all 3 domains of cognitive inhibition in comparison to both control groups.
Limitations: Our results need replication in a larger sample size.
Conclusions: Our study suggests that the inability to inhibit neutral information access to working
memory, restrain and delete irrelevant information may impair the patient's capacity to respond
adequately to stressful situations subsequently leading to an increased risk of suicidal behavior
during late-life depression. Interventions may be developed to specifically target cognitive im-
pairment in the prevention of suicide in depressed elderly.

© 2012 Elsevier B.V. All rights reserved.
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1. Introduction

Late-life suicide is a major public health issue (Diekstra and
Gulbinat, 1993). Its prevalence is higher than in any other age
tment of Psychiatry &
up for Suicide Studies
ilding, 3rd floor, 6875
l.: +1 514 761 6131;

hard-Devantoy).

ll rights reserved.
group (Conwell and Cailting, 2008), ranging from 30/100,000
to 120/100,000 (Hawton and van Heeringen, 2009). Moreover,
the ratio between suicide attempt and suicide completion in
older adults has been estimated around 4:1 compared with
40:1 for younger people (Conwell and Cailting, 2008). Enhanc-
ing our understanding of the mechanisms of old-age suicidal
acts is of major importance to improve prevention.

About 95% of all suicides are associated with an axis I psy-
chiatric disorder (Conwell and Cailting, 2008; Hawton and
van Heeringen, 2009), most often a depressive disorder in
later life (Alexopoulos et al., 1999; Szanto et al., 2001).
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Depression is known to involve cognitive dysfunctions
(Hasselbalch et al., 2011), particularly in executive tasks
(Elderkin-Thompson et al., 2007; Herrmann et al., 2007).
Lower performances in episodic memory, verbal fluency,
information processing, attention and executive functions
have been reported among depressed elderly patients
(Fossati, 2006; Herrmann et al., 2007). A current model of
depression posits that the frontostriatal neural pathways
are compromised during depressive episodes. Executive
functions are heavily dependent on the frontostriatal circuit-
ry and may serve as an indicator of the degree of frontostria-
tal compromise. Besides, age-related executive decline is
highly prevalent and well identified in frontostriatal circuitry
in older adults (Kramer et al., 1994; Turner and Spreng,
2012). Therefore, both depression and age may act to impair
cognitive functions in elderly depressed patients.

However, a large number of studies now suggest specific
cognitive alterations associated with a history of suicidal acts
(Jollant et al., 2011) independently of comorbid depression.
In younger adults, alterations in decision-making, problem-
solving, attention or verbal fluency have been reported
(Jollant et al., 2011). Unfortunately, little is known about cogni-
tive performance in elderly suicide attempters (Dombrovski
et al., 2008; King et al., 2000). King et al. (2000) showed a faster
age-related decline in cognitive flexibility in the depressed
suicide attempters relative to non-suicide attempter patients.
Alterations in attention and memory have also been reported
in elderly depressed suicide attempters (Dombrovski et al.,
2008). In addition, Dombrovski et al. (2010) showed an associ-
ation between impairment in a component of affective
decision-making and attempted suicide in late-life depression.
According to these authors, elderly depressed suicide attemp-
ters make overly present-focused decisions, ignoring past
experiences (Dombrovski et al., 2011). However, decision-
making necessitates different executive processes implicated
in regulation and control during the treatment of complex
and/or new and/or conflictual tasks (Seron et al., 1999).

Cognitive inhibition is a major component of executive
functions. It is defined as the active suppression process
that limits the stimuli not relevant for the on-going task
(Miyake et al., 2000; Shallice and Burgess, 1991). According
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Fig. 1. Hasher and Zacks model of cognitive inhibition (21). This mo
to Hasher and Zacks (Hasher et al., 1999), cognitive inhibition
refers to an active process tempering unwanted (external or
internal) stimuli that compete for processing resources in
the context of a limited capacity system. Inhibitory mecha-
nisms, therefore, serve to restrict access to relevant informa-
tion, suppress information that is no longer relevant and
restrain production of strong but potentially incorrect re-
trieval of information from working memory (Zacks et al.,
1999) (Fig. 1).

During the suicidal crisis, it has been suggested that cogni-
tive inhibition deficit could facilitate the committing of the
suicidal act (Marzuk et al., 2005) because of the combined
difficulty of excluding irrelevant information, of suppressing
intrusive ideas – leading to an obsessional and ruminative
mode of thinking – and of controlling the production of nega-
tive affects. Moreover, cognitive inhibition appears to be
particularly sensitive to aging, making it a relevant topic of
investigation in elderly patients (Marzuk et al., 2005). We,
therefore, hypothesized that suicidal depressed elderly would
have worse cognitive inhibition performance than non-
suicidal depressed elderly, and than healthy elderly.

2. Methods

2.1. Population

Three groups of participants aged 65 and older were
recruited: 1) 20 inpatients with a current major depressive
episode and a recent history of suicide attempt (suicidal
depressed elderly); 2) 20 inpatients with a current major
depressive episode but no personal lifetime history of suicide
attempt (non-suicidal depressed elderly), and 3) 20 elderly
subjects with no lifetime personal history of depression, sui-
cide attempt or current psychopharmacological treatment
(healthy controls). Patients and controls were all French na-
tive, with a Mini-Mental Scale Examination (Folstein et al.,
1975) score ≥24. Written informed consent was obtained
from all participants.

Lifetime axis I psychiatric diagnoses were made according
to the DSM-IV. Diagnostic assessment was done by experi-
enced psychiatrists (S.R.D., and D.L.G.) with the French
ory
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version of the Mini-International Neuropsychiatric Interview
(Lecrubier et al., 1997), medical records, and any other infor-
mation. Only depressive patients, without psychotic features,
with a score of 18 or higher on the 17-item Hamilton Rating
Scale of Depression (HRSD-17) were included. Suicidal de-
pressed elderly had made a suicide attempt during the ten
days before the admission in the unit. Non-inclusion criteria
were bipolar disorder, schizophrenia, schizo-affective disor-
ders, an electroconvulsive therapy in the previous six months
and neurologic disorders including stroke, epilepsy, brain
tumor or brain injury and sensory disorders that precluded
cognitive testing.

Suicidal depressed elderly inpatients (median age=77
[65–89] years, 65% women) were matched to non-suicidal
depressed elderly inpatients (median age=75 [65–89]
years, 60% women) for age, education level and MMSE
score. The suicide attempt methods used were: medication
overdose (80%), hanging (10%), jumping from heights (5%),
and poisoning by toxic liquid substance (5%). For 16 suicidal
depressed elderly (80%), it was the first suicide attempt. Sui-
cide attempt history was verified by a psychiatrist, using the
interview, medical records, and information from family or
acquaintances. Participants with significant discrepancies be-
tween these sources were excluded. Forty percent of suicidal
depressed elderly and 60% of non-suicidal depressed elderly
had already suffered from a major depressive episode. None
of the patients in recurrence of depression had been resistant
to a prior antidepressant treatment.

At the time of assessment, all depressed elderly inpa-
tients, suicidal and non-suicidal, were on an antidepressant
treatment (SSRI), which began at admission to the unit.
Neuropsychological tests were administered in one to two
sessions over the course of 1–2 days and in the first three
days after their admission in the unit, so before the treatment
efficacy (HDRSb18) and in the first ten days after the suicide
attempt.

During the same period, healthy controls without a psychi-
atric or neurological history or a suicidal history were recruited
by advertisement in the community dwelling. They were free
of psychotropic medication. All healthy controls had a 17-
item HDRS score below 7. Additional exclusion criteria for
healthy controls were living in nursing home, a neurological
disease, such as dementia, Parkinson disease, cerebellar dis-
ease, myelopathy, and peripheral neuropathy, and being un-
able to understand French or follow simple commands.

The study was conducted in accordance with the ethical
standards set forth in the Helsinki Declaration (1983). The
local ethics committee approved the project.

2.2. Neuropsychological assessments

The three domains of inhibition were evaluated on the
basis of Hasher and Zacks' theoretical model (Hasher et al.,
1999): 1) access with the Reading with distraction task
(RWD) (Connelly et al., 1991), 2) suppression with the Trail
Making Test (TMT) (Godefroy et al., 2008) and the Rule
Shift Cards (RSC) (Godefroy et al., 2008), and 3) restraint
with the Stroop Color test (Godefroy et al., 2008), the Hayling
Sentence Completion test (HSC) (Burgess and Shallice, 1996)
and the Go/No-Go (Godefroy et al., 2008). Other executive
functions were also assessed with the Baddeley dual-task
performance (Godefroy et al., 2008) and the verbal fluency
test (Godefroy et al., 2008). All neuropsychological testing
was conducted blind to clinical ratings and suicide history.

2.3. Statistical analyses

Regarding the small number of participants in each group,
non-parametric tests were used. First, comparisons of quan-
titative values among groups were performed using or
Kruskal–Wallis test (if more than three group comparisons)
or Mann–Whitney U test (if two-group comparisons). A
Chi-square test was used to compare qualitative values. We
performed a step by step regression analyses to specify the
associations between suicide attempt (dependent variable)
and neuropsychological tests scores (independent variable)
with potential confounding factors (global cognitive func-
tioning, age, intensity of depression and speed of information
processing). A pb0.05 was set a priori. Bonferroni corrections
were applied for multiple comparisons. SPSS 17.0 (SPSS,
Chicago, Illinois) was used.

3. Results

3.1. Group characteristics

The three groups (healthy controls, non-suicidal de-
pressed elderly and suicidal depressed elderly) were statisti-
cally similar in terms of age, level of education, and MMSE
score (Table 1). There was no difference between suicidal de-
pressed and non-suicidal depressed elderly for clinical vari-
ables such as psychiatric history and Hamilton depression
scores (Table 1 and 2). Of note, suicidal depressed elderly
subjects had a high score on the suicide intent scale.

3.2. Cognitive inhibition (Table 2)

3.2.1. Access function
At the RWD task, suicidal depressed elderly were slower

than healthy controls in reading all the 4 text forms. There
were significant differences in the reading time of the original
form (U=68, pb .001) and those with semantic (U=84,
p=.002), neutral (U=58, pb .001) and non-words distractors
(U=53.5, pb .001). Suicidal depressed elderly read significant-
ly more semantic (U=110, p=.015) and neutral distracting
words (U=101, p=.007) than non-suicidal depressed elderly
andmore semantic (U=19, pb .001), neutral distractingwords
(U=46.5, pb .001) and non-words (U=110, p=.003) than
healthy controls.

3.2.2. Suppression function
Suicidal and non-suicidal depressed elderlies were slower

than healthy controls to complete both parts of the TMT (Part
A (pb .001); Part B (pb .001)) and both groups made signifi-
cantly more errors in Part B (pb .001). Suicidal depressed
elderly took as much time as non-suicidal depressed elderly
to complete both parts of the TMT (Part A (U=168.5,
p=.394); Part B (U=150.5, p=.180)), but made significant-
ly more errors in Part B (U=98, p=.005).

Suicidal and non-suicidal depressed elderlies were slower
than healthy controls to execute the part 2 of the RSC
(U=112.5, p=.02 and U=123, p=0.04) and both groups



Table 1
Comparison of demographic and clinical characteristics of suicidal depressed elderly, non-suicidal depressed elderly and healthy comparison elderly.

Variable Healthy controls
(N=20)

Depressed elderly Analysis

Non-suicidal Suicidal

(N=20) (N=20)

Mean SD Mean SD Mean SD KW or U test p

Age (years) 75.2 3.4 75.9 6.7 77.1 7.2 0.7 0.7
Education (years) 7.8 2.1 7.3 2.4 7.5 2.5 0.5 0.8
HAMD-17 score (/52) – – 28.3 2.40 27.7 3.52 168.0 0.4
MMSE score (/30) 27.6 1.22 27.3 1.53 26.3 2.0 4.7 0.1
SIS score (/25) – – – – 13.4 2.9 – –

Total number of suicide attempt – – – – 0.45 1.09 – –

N % N % N % Chi2 test p

Gender (female) 12 60 12 60 13 65 0.1 0.9
Marital status (married) 14 70 10 50 6 30 5.8 0.6
Psychiatric history – – 13 65 10 50 0.9 0.3

Depressive disorder – – 12 60 8 40 1.6 0.2
≥2 previous major depressive episodes – – 9 45 6 30 1.0 0.3

History of high blood pressure – – 14 70 16 80 0.5 0.5
Medication

Antidepressants – – 20 100 20 100 – –

Benzodiazepines – – 16 80 10 50 1.0 0.05
Family psychiatric history – – 6 30 7 35 0.1 0.7

Suicide attempters – – 1 5 2 10 0.4 1
Suicide – – 3 15 5 25 0.6 0.7
Affective disorder – – 6 30 3 15 1.3 0.5

SD: Standard Deviation. HAMD: 17-item Hamilton Depression Scale; MMSE: Mini-Mental State Examination; SIS: Suicide Intent Scale of Beck. Mann–Whitney
U test. KW: Kruskal–Wallis test. Significant P-Value (b0.05) indicated in bold.
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made significantly more errors in part 2 (U=6.5, pb .001 and
U=37.5, pb .001). Suicidal depressed elderly made also sig-
nificantly more errors in part 2 than non-suicidal depressed
elderly (U=109, p=.013).

3.2.3. Restraint function
Response time on the Stroop color test was significantly

longer in suicidal depressed elderly compared to healthy
controls (U=53.5, pb .001), with no significant difference
between suicidal and non-suicidal depressed groups. Suicidal
depressed elderly made significantly more errors in the
Stroop task than non-suicidal depressed elderly (U=118.5,
p=.03) and healthy controls (U=78.5, pb .001).

The performance in the second part of the HCS was worse
in suicidal depressed patients than in non-suicidal depressed
patients and healthy controls, with longer time (U=113,
p=.02 and U=2.0, pb .001) and more errors (U=83,
p=.002 and U=0, pb .001). Finally, suicidal depressed
elderly showed worse performance on the Go/No-go task
compared to non-suicidal depressed elderly (U=103.5,
p=.006) and to healthy controls (U=64, pb .001).

After adjustment for age, intensity of depression, MMSE
score and speed of information processing, suicidal depressed
elderly readmore distractors at RWD (p=.01), mademore er-
rors in part B of TMT (p=.02) and in part 2 of RSC (p=.02),
and made more errors in Stroop task (p=.01), in part B of
Hayling test (p=.004) and in Go/No-Go task (p=.008) com-
pared to both control groups.

We also found a positive correlation between the number
of suicide attempts and Stroop interference score (rs=0.56;
p=.01). No other correlation between suicidality (SIS, history
of suicide attempts) and inhibition functions was significant.
3.3. Other executive functions (Table 2)

In the dual-task performance, suicidal depressed elderly
did not significantly differ from non-suicidal depressed elder-
ly. Healthy controls were better in simple (U=59, pb .001
and U=122, p=.03) and dual task (U=50, pb .001 and
U=76.5, p=.001) conditions than the other two groups.

There were no significant differences between suicidal
and non-suicidal depressed groups in verbal fluency but
healthy controls had a better verbal fluency than suicidal de-
pressed elderly in semantic (U=101, p=.007) or phonemic
subtest (U=85.5, p=.002). Healthy controls had also a bet-
ter verbal fluency than depressed controls in phonemic subt-
est (U=122, p=.03).

4. Discussion

In the present study, we showed that suicidal depressed
elderly had poorer performance in the three functions of
cognitive inhibition in comparison to non-suicidal depressed
elderly and healthy controls. To date, no study has assessed
all domains of cognitive inhibition in relation to suicidal
behavior, and few studies have examined the association be-
tween cognitive dysfunctions and suicidal behavior in late-
life depression (Dombrovski et al., 2008; King et al., 2000).
This study, therefore, adds important findings to the growing
literature on both cognitive alterations associated with sui-
cidal behavior and the particular population of old-age de-
pressed individuals.

We found all functions of cognitive inhibition (access, sup-
pression and restraint) to be impaired in elderly depressed
suicide attempters. To our knowledge, the access function of



Table 2
Comparison of neuropsychological tests between the suicidal depressed elderly, non-suicidal depressed elderly and healthy comparison elderly.

Domain and test Depressed elderly Analysis

Healthy
comparison
elderly (N=20)

Non-suicidal
(N=20)

Suicidal (N=20) KW test p Post-hoc

Mean SD Mean SD Mean SD

Access function
RWD time (sec) T1 31.4 4.2 37.8 10.1 42.5 12.7 12.0 0.002 C>S
RWD time (sec) T2 54.6 4.1 65.6 25.5 75.7 25.5 12.0 0.003 C>S=NS
RWD time (sec) T3 42.1 3.8 54.7 19.2 61.9 17.5 18.1 b0.001 C>S=NS
RWD time (sec) T4 35.2 5.1 46.4 16.4 56.56 21.4 18.3 b0.001 C>S=NS
Semantic distractors T2 0.4 0.6 3.5 3.1 7.0 4.8 34.6 b0.001 C>NS>S
Neutral distractors T3 0.2 0.4 0.9 1.7 3.8 4.4 22.3 b0.001 C>NS>S
Non-words T4 0.1 0.3 0.2 0.6 1.4 2.4 9.8 0.007 C>S

Suppression function
TMTA time (sec) 39.8 15.7 78.2 34.8 101.4 63.4 23.3 b0.001 C>S=NS
TMTB time (sec) 88.8 38.3 213.8 91.9 263.3 140.8 26.5 b0.001 C>S=NS
Perseverations TMTB 0.1 0.3 2.0 2.64 5 4.1 33.7 b0.001 C>NS>S
RSC first rule time (sec) 30.0 4.0 33.3 7.74 38.9 20.2 0.8 0.68
RSC second rule time (sec) 39.8 2.9 49.7 14.2 56.6 24.6 6.9 0.03 C>NS=S
RSC second rule errors 0.4 0.6 3.80 2.7 6.2 3.1 36.1 b0.001 C>NS>S

Restraint function
Go/No-go score (/3) 2.8 0.4 2.3 0.7 1.4 1.1 19.0 b0.001 C>NS>S
HaylingA time (sec) 16.5 1.3 18.4 4.1 25.4 16.5 5.9 0.05 C>S
HaylingB time (sec) 28.6 5.3 64.0 19.6 94.7 45.6 41.4 b0.001 C>NS>S
HaylingB penalities 0.9 1.0 16.7 7.8 27.2 10.1 44.0 b0.001 C>NS>S
Stroop interference score (sec) 122.3 39.3 185.4 63.4 255.1 115.2 20.6 b0.001 C>S
Stroop errors 0.5 1.2 1.5 2.0 7.8 13.9 14.2 0.001 C>NS>S

Other executive functions
Baddeley

Single task sequences 156 39.1 123.9 38.4 100.2 36.4 15.0 0.001 C>NS=S
Double task sequences 142.4 37.1 96.5 31.7 82.1 35.3 19.4 b0.001 C>S

Verbal fluency
Phonemic 19.1 5.9 16.5 4.7 12.9 7.4 8.1 0.01 C>NS=S
Semantic 27.4 6.5 23.1 5.2 19.6 6.8 11.1 0.004 C>S

SD: Standard deviation; sec: seconds. C: healthy comparison subjects; NS: non-suicidal depressed elderly; S: suicidal depressed elderly. RWD: Reading with
distraction task; TMT = Trail Making Test. KW: Kruskal–Wallis test.
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cognitive inhibition has never been evaluated by any previous
study in suicide attempters. Alterations in the suppression
function has previously been reported with poorer perfor-
mances in the TMT Part B time index in younger adults and
old-age suicide attempters (King et al., 2000; Marzuk et al.,
2005), and in the Wisconsin Card Sorting Test (errors index)
in younger adults (Keilp et al., 2001; Marzuk et al., 2005).
Finally, Keilp et al. (2001) previously reported impairment
in the restraint function in younger patients with more un-
corrected errors at the Stroop test in depressed suicide
attempters relative to depressed non-suicidal individuals. In
a second study by Keilp et al. (2008), this deficit in Stroop per-
formanceswas found in all depressed groups, but significantly
greater in those with a history of suicide attempt. Moreover,
Malloy-Diniz et al. (2009) found a positive and significant cor-
relation between the number of suicide attempts and the
number of errors in the Stroop test in younger bipolar I pa-
tients. In contrast to our results, impairment in the motor
component of cognitive inhibition evaluated by the Go/No-
Go test was observed in younger euthymic suicide attempters
(Raust et al., 2007). Divergences may be related to the various
comorbidities and the lack of a patient control group in the
latter study.
It has been proposed that the suicidal crisis may result
from both deficient value-based processes, facilitating the au-
tomatic triggering of an acute emotional state, and deficient
regulatory processes (Jollant et al., 2011). Cognitive inhi-
bition is a key mechanism in the regulation of emotions,
thoughts and acts (Joormann and Gotlib, 2008). The deficits
in cognitive inhibition observed in suicide attempters may fa-
cilitate the development of the suicidal crisis through, simul-
taneously, a lack of regulation of the provoked emotional
state and the induction of a ruminative and obsessive mode
of thinking leading to suicidal ideas and ultimately to a suicidal
act (Jollant et al., 2011). First, deficit in the inhibition of mood-
congruent material could result in prolonged processing of
negative, goal-irrelevant information thereby hindering re-
covery from negative mood and leading to sustained negative
affect (Joormann and Gotlib, 2008; Joormann et al., 2007). In
addition, recent research has also demonstrated that deficient
inhibition of negative material is associated with heightened
ruminations (Morrison andO'Connor, 2008).Moreover, Hasher
and Zacks (Hasher et al., 1999) have proposed that the efficient
functioning of working memory depends on inhibitory pro-
cesses that both limit the access of information into working
memory and update the contents of working memory by
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removing information that is no longer relevant. In the case of
suicide attempters, impaired cognitive inhibitionwould no lon-
ger reduce the intrusion of suicidal ideation, parasitizing the
functioning of working memory. Furthermore, deficit in cogni-
tive inhibition may reduce the possibility to make adequate
choices during decision-making, a function previously reported
to be altered in suicide attempters (Jollant et al., 2005), through
the inability to correctly utilize adequate information to guide
choices (McGirr et al., 2012). Finally, deficit in some aspects of
cognitive inhibition measured by the Stroop seems to facilitate
the act itself as the positive correlation between Stroop inter-
ference and the number of suicidal acts suggests. More investi-
gations are necessary to disentangle the specific contribution of
each function of cognitive inhibition to the different steps of the
suicidal crisis.

Deficits of cognitive inhibition in suicidal depressed elderly
may be related to the dysfunction of the dorsolateral cortex, a
region previously associated with suicidal behavior (Jollant et
al., 2011). Previous studies have implicated an important role
of the dorsolateral prefrontal cortex to the implementation of
working memory and the ability to inhibit responses (Kane
and Engle, 2002; McDowd et al., 1995) that are not adapted
and the intrusion of negative affect in depression (van
Heeringen et al., 2011). Only future neuroimaging studies in el-
derly suicide attempters could confirm our hypotheses and
shed light on the neuroanatomical basis of inhibitory deficits
in old-age suicide attempters. Moreover, previous results
suggest that neurocognitive alterations in suicide attemp-
ters may be related to pathological aging (King et al.,
2000). Suicide vulnerability in elderly may, therefore, partly
result from a higher sensitivity to the aging of prefrontal
brain regions making them more susceptible to cognitive
impairment including cognitive inhibition deficit (Wang et
al., 2011).

Prediction and prevention of suicidal behavior are
currently weak. Findings from our study may shed light on
potential neurocognitive markers that could be added to the
clinical signs and symptoms (insufficient per se (Harriss and
Hawton, 2005)) to improve prediction of suicidal acts, in high
risk (e.g. depressed) patients. A second perspective will be to
use findings from this study to develop new therapeutic strat-
egies. Assessment of executive function could help to adapt
the therapeutic strategies (McLennan and Mathias, 2010). For
instance, it has also been shown that alterations of cognitive in-
hibition in depressed elderly patients were associated with
poor antidepressant response (Alexopoulos et al., 2005, 2009;
Butters et al., 2004; Murphy and Alexopoulos, 2006). Early
identification of inhibition impairments would not only facili-
tate recognition of individuals at risk of suicide but also help
the clinician to adjust medication and treatment in general
(Alexopoulos et al., 2009).

The case–control design represents a limitation of our
study and precludes strong causal inferences. Another limita-
tion is the small sample size. Moreover, it would have been
interesting to perform neuropsychological assessment at the
same time of the day for all participants, which was not pos-
sible. Finally, all patients were medicated but antidepressants
were started very shortly before the neuropsychological as-
sessment making it unlikely to strongly influence the results.
In addition, non-suicidal patients who received benzodiaze-
pines more frequently had better performance.
5. Conclusion

In order to determine suitable policy and strategies for
preventative interventions, it is important to identify risk fac-
tors associated with late-life suicide (Alexopoulos et al.,
2009). Results from this study may shed light on specific in-
terventions targeting cognitive impairment in the prevention
of late-life suicide, as it is proposed for late-life depression.
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