C N S Neurosciences & Therapeutics

REVIEW

Neuroscience &
Therapeutics

CN

Do Stroke Patients have an Increased Risk of Developing Suicidal
Ideation or Dying by Suicide? An Overview of the Current

Literature

Maurizio Pompili,"? Paola Venturini,®> Sandra Campi,®> Maria E. Seretti," Franco Montebovi,?
Dorian A. Lamis,* Gianluca Serafini," Mario Amore® & Paolo Girardi’

1 Department of Neurosciences, Mental Health and Sensory Organs, Suicide Prevention Center, Sant’Andrea Hospital, Sapienza University of Rome,

Rome, Italy

2 McLean Hospital, Harvard Medical School, Belmont, MA, USA

3 Psychiatry Residency Program, Faculty of Medicine and Psychology, Sapienza Univerity of Rome, Rome, Italy
4 Department of Psychiatry and Behavioral Sciences, Emory University School of Medicine, Atlanta, GA, USA

5 Department of Neurosciences, Section of Psychiatry, University of Parma, Parma, Italy

Keywords
Intervention; Poststroke depression;
Prevention; Stroke; Suicide.

Correspondence

M. Pompili, M.D., Ph.D., Department of
Neurosciences, Mental Health and Sensory
Organs, Suicide Prevention Center,
Sant’Andrea Hospital, “Sapienza” University of
Rome, 1035-1039, Via di Grottarossa, 00189
Rome, Italy.

Tel.: +39-06-33775675;

Fax: +39-06-33775342;

E-mail: maurizio.pompili@uniroma.it
Received 7 April 2012; revision 8 May 2012;
accepted 10 May 2012.

doi: 10.1111/j.1755-5949.2012.00364.x

The first two authors contributed equally to
this work.

Introduction

SUMMARY

Stroke is a leading cause of death that affects 15 million people worldwide each year.
Increasing evidence suggests that stroke confers substantial risk for suicide and following a
stroke, patients frequently develop poststroke depression, which is a well-established risk
factor for suicide. In this overview of the current literature, we examined the association
between suffering a stroke and subsequent risk for suicide and suicidal ideation. We per-
formed a careful MedLine, Excerpta Medica, PsycLit, PsycInfo, and Index Medicus search to
identify all articles and book chapters in English. We initially selected 31 articles published
between 1990 and 2011; however, only 16 studies were included in this review. All articles
identified stroke as a significant risk factor for suicide, especially among depressed patients,
providing further support for poststroke depression and suicidality. The results also indi-
cated that there were differences between patients who developed acute-onset suicidal
plans and those who reported delayed-onset plans, which occurred more frequently. Many
of the stroke patients who died by suicide suffered from depression prior to their death, sug-
gesting that being diagnosed with a mood disorder contributes to an increased risk of suicide
in this population. Suffering from a stroke increases the risk of dying by suicide and devel-
oping suicidal ideation, particularly in young adults and women. The factors found to confer
the most risk for suicidality were depression, previous mood disorder, prior history of stroke,
and cognitive impairment.

65 years of age. In 2007, the rate of suicide in the elderly was 14.3
per 100,000 compared to 10.9 suicides per 100,000 in the general

Suicidal behavior and stroke are both dramatic events that con-
tribute to an increased risk of death and functional impairments.
The World Health Organization has established that 15 million
people suffer from stroke worldwide each year with 5 million of
them dying and another 5 million becoming permanently
disabled [1]. Stroke is considered one of the most devastating of
all neurological disorders, often causing death or gross physical
impairment and disability [2]. Although strokes can and do occur
at any age, in the United States in 2001, 74.5% of all strokes oc-
cured among people age 75 or older, while 88% occurred among
individuals aged 65 or older: the risk of having a stroke more than
doubles each decade after 55 years of age [3].

In the United States, approximately 32,000 individuals die by
suicide each year [4] and 5000 (14%) of them are older than
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population [5]. Previous studies have shown that physical
illnesses, especially neurological disorders, increase suicide risk [6
—10]. Moreover, it has been well established that people who sur-
vive a stroke often develop poststroke depression which is consis-
tently implicated as an important risk factor for suicide [11-13].
Given that stroke and suicide are both leading causes of death and
contribute to significant societal costs, the purpose of this review is
to investigate whether or not individuals who suffer a stroke are at
an increased risk of having suicidal thoughts or dying by suicide.

Material and Methods

To provide a new and timely review examining the association
between stroke and suicide, we performed a careful MedLine, Ex-
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cerpta Medica, PsycLit, PsycInfo, and Index Medicus search to
identify all relevant refereed journal articles and book chapters in
English. The following search terms were used: suicide* AND
stroke, suicide* after stroke, suicide* as cause of death in stroke
patients. Only articles published in English were considered in this
review, including studies that added an original contribution to
the literature. If a title or abstract appeared to describe a study eli-
gible for inclusion, the full article was obtained and assessed for
relevance based on our predetermined inclusion criteria. Any dis-
crepancies in literature eligibility between the two independent
reviewers (MP, PV) were resolved by consultations with senior
authors (GS, PG). In addition, we also examined reference lists
and contacted experts in the field. This search strategy identified
31 articles; of these 16 were eligible for the purpose of this review.
All of the studies included are reported in Table 1.

Suicidal Ideation and Suicidal Plans in Stroke
Patients

The original studies investigating the relation between stroke and
suicidal plans were conducted by Kishi and colleagues in 1996
[14,15]. The researchers recruited 301 patients and evaluated
their suicidal plans after suffering an acute stroke (i.e., baseline)
and at 3, 6, 12, and 24 months follow-up. They identified stroke
as a risk factor for suicide in both studies, demonstrating that
6.6% of patients reported acute-onset suicidal plans, whereas
11.3% of stroke victims reported delayed-suicidal plans within
2 years of their stroke. The development of both acute- and
delayed-onset suicidal plans in stroke patients has been found to
be related to the presence of depressive disorders, particularly
major depression, as well as to a prior history of stroke. The
authors also noted some differences between the two kinds of
onset, suggesting that the etiology of these two types of suicidal
plans may be different. Specifically, delayed-onset suicidal plans
have been found to be related to greater physical impairment from
the stroke, and these patients had more frequent posterior lesions;
whereas, acute-onset plans were associated with alcohol abuse
and younger age. Furthermore, they found that suicidal ideation
during the acute medical treatment period was associated with the
presence of a diagnosable depressive disorder and that the severity
of the illness was not an independent risk factor for developing a
suicidal plan. This finding suggests that suicidal plans were not
simply psychological reactions to physical impairment after the
acute event.

Five years later, Pohjasvaara et al. [16] conducted a case—con-
trol study that substantially confirmed Kishi’s [14,15] previous
results providing further support for stroke being a significant risk
factor for developing suicidal ideation. The authors of this study
examined the frequency and clinical determinants of suicidal
ideas at 3 and 15 months after stroke. They noted that the patients
with suicidal ideas were more depressed at 3 and 15 months after
stroke as compared to patients without suicidal ideas. Moreover,
patients with suicidal ideas more often had a history of stroke,
right-sided stroke, were more disabled, and more dependent in
living 15 months after stroke. The researchers also found that
motivated aspects of depression (e.g., anxiety, hyperemotional-
ism) were more common in depressed stroke patients, whereas
the unmotivated or biologically determined aspects (e.g., suicidal
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ideas, depressed mood, feelings of guilt) were more frequently
reported in patients with an endogenous form of major depres-
sion. Unmotivated aspects, if present in stroke patients, were often
attributed to the actual condition (stroke), but not to endogenous
depression. This may explain why recurrent strokes have been
found to be an independent correlate of suicidal ideas 15 months
after stroke.

Rao et al. [17] found that individuals with cerebrovascular dis-
ease were at an increased risk of suicide. Specifically, the research-
ers evaluated patients with stroke, transient ischemic attack (TIA),
and with peripheral vascular disease (PVD) and concluded that
the impairment of the frontal lobe increased both impulsivity and
suicide risk. In accordance with these results, Santos et al. [18]
examined 117 stroke patients and reported that 15% of acute
stroke patients presented with suicidal thoughts. Additionally, the
researchers demonstrated that stroke patients with suicidal idea-
tion had a lower educational level and were more likely to have
had a previous mood disorder or acute depression than those
without suicidal thoughts. Similarly, Fuller-Thompson et al. [19]
concluded that stroke survivors had twice the odds of depression
and suicidal ideation as compared to those who had never suffered
a stroke. Further, Caucasians and younger individuals had higher
odds of poststroke depression and suicidal ideation.

Tang et al. [20] investigated the role of fatigue in stroke survi-
vors and revealed that poststroke fatigue was a significant predic-
tor of suicidal ideation independent of depression.

Finally, Chan et al. [21] found that high cerebrovascular risk
factor (CVFR) scores (derived by the weighted sum of severities of
specific factors such as systolic blood pressure, antihypertensive
treatment, coronary vessel disease, diabetes mellitus, hyperten-
sion, atrial fibrillation, left-ventricular hypertrophy, and cigarette
smoking) were associated with an increased risk for suicide in
middle age and older adults after accounting for age, sex, depres-
sion diagnosis, the presence of stroke, and functional status.

Suicide and Suicide Attempt in Stroke Patients

To estimate the percentage of suicides in patients who suffered a
stroke, Stenager et al. [22] conducted an epidemiological study in
Denmark over a period of 25 years from 1973 to 1998. In a sample
of almost 38,000 patients with stroke, the researchers reported
that 140 (7.2%) patients had died by suicide and suicide risk was
significantly higher after stroke, especially in women and in the
age group up to 60 years. Similar findings were reported in
another study conducted in Denmark during the same time period
[23]. Specifically, Teasdale and Engberg [23] found that there was
an increased risk of suicide after stroke with the greatest risk being
among younger patients, in relatively less severe cases, and within
the first 5 years after stroke. Interestingly, the authors also con-
cluded that the risk for suicide decreased with the duration of hos-
pitalization and suggested that patients who had suffered more
severe strokes requiring longer hospitalization could have more
functional impairments reducing their capacity to carry out a sui-
cidal act. In a recent population-based study examining the preva-
lence of stroke in suicide victims in Northern Finland [24], results
indicated that 70% of stroke patients who died by suicide suffered
from prestroke depression, with the highest risk for suicide being
within 2 years after stroke. As previously noted, Teasdale and En-
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berg [23] concluded that the high risk period for suicide was
5 years after stroke; however, the authors did not consider the
accelerated effect that depression has on suicidal behaviors. Con-
versely, Forsstrom et al. [24] recommend that suicide risk should
be assessed and monitored not only in the long-term follow-up,
but also during the 2 years immediately following stroke.

Moreover, two case reports [25,26] have investigated the associ-
ation between stroke and suicide providing further support for this
relation. Katayama et al. [25] evaluated 6 patients who attempted
suicide within 6 months after stroke and hypothesized that these
cases might have similar underlying organic processes contribut-
ing to both stroke and suicide attempts. The results revealed that
four of the six patients suffered from depression and five of the six
patients evidenced a moderate disability following stroke. In a sec-
ond case study, retrospective analysis of medical records was
examined from two patients who developed mood disorders in
the acute poststroke period and eventually went on to die by sui-
cide, be suicide. The researchers found that although neither
patient openly expressed suicidal thoughts, both developed post-
stroke depression, highlighting the importance of assessing for
depressive symptoms and suicidality during the rehabilitation per-
iod following stroke [26]. In Table 1, we reported the findings
from two additional studies [27-29] that are of particular interest,
although they included mixed samples. Those studies did not
directly investigate the role of stroke in suicidality but substan-
tially confirmed the role of stroke as a risk factor for both
attempted and completed suicide.

Discussion

The findings from the current review suggest that patients who
have suffered a stroke are at an increased risk of suicide. Stroke
patients commonly develop depression following their stroke,
which significantly contributes to suicidal ideation, attempts,
and completed suicide. Further, the existing literature suggests
that patients should be closely monitored for depression and
suicide during the 5 years following stroke. Regarding age and
gender, suicide rates among stroke victims seemed to have
increased in the younger population and decreased among the
elderly as well as occurred more frequently in women [30,31].
However, given that stroke usually affects people age 65 and
older, suicide victims who had suffered from a stroke were
about 20 years older than suicide victims who had never suf-
fered a stroke [3].

Although there were only two studies that indicated having a
diagnosis of a previous mood disorder in general and prestroke
depression in particular could be a clinical determinant for sui-
cide, several studies considered in this review demonstrated that
most patients who developed suicidal ideation and plans or died
by suicide after a stroke were depressed. This finding suggests
that assessing for a diagnosis of depression and/or depressive
symptomatology is critical for preventing suicide in patients
who have suffered a stroke as a result of disease. Also, these
findings are in line with the study conducted by Arciniegas and
Anderson [10] who reported that a suicide attempt and com-
pleted suicide were significantly associated with depression, feel-
ings of hopelessness or helplessness, and social isolation in
patients with neurological disorders.

© 2012 Blackwell Publishing Ltd
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The role of depression in suicide after stroke is an important
issue given that the depression is the most common psychiatric
complication after stroke and is highly associated with suicidality.

Kouwenhoven et al. [32], in fact, argued that poststroke
depression (PSD) is one of the most prevalent affective disorders
after stroke and occurs in at least one quarter of all stroke survi-
vors during the first year. In this longitudinal study, the research-
ers described the lived experience as it develops over time among
stroke survivors suffering from early depressive symptoms.
Depression following stroke is a complex phenomenon and is not
fully understood. The onset of depressive symptoms following
stroke may be the result of a brain injury or a psychological reac-
tion, which may complicate and delay stroke rehabilitation, con-
tributing to poorer outcomes and increased functional
dependence as compared to nondepressed stroke survivors. Fur-
thermore, PSD may also become chronic in nature or even lead to
death [28,30].

Generally, having an affective disorder is considered a major
health problem and is often a burden impeding effective medi-
cal care [33]. Major depression has been identified as an inde-
pendent stroke risk factor [34]. Also, subjects with major
depression and bipolar disorder have a greater prevalence of
established risk factors for vascular disease, including diabetes
mellitus [35-38], obesity, [39-45], and less consistently hyper-
tension [46-51].

Another major issue concerns adherence to treatment.
Untreated depression (and particularly untreated bipolar disorder)
is a significant predictor of negative outcome in patients having
affective disorders. Medication nonadherence is a relevant obsta-
cle to translating treatment efficacy from research settings into
effectiveness in clinical practice [52]. Estimates of medication
nonadherence for unipolar and bipolar disorders range from 10 to
60%; reduced adherence is associated with increased suicide risk.
Extended courses of medication may be critical in improving the
long-term outcome of patients with affective disorders [52].
Although effective treatment strategies exist, they are frequently
misused in clinical practice; therefore, more efforts should be
directed to improve treatment adherence among patients with
major affective disorders to decrease patient symptoms burden,
stroke risk, mortality and suicidal risk as well as to enhance
poststroke healthcare utilization [52,53]. Early identification and
treatment for depressive symptoms may significantly reduce
suicidal risk in stroke patients [20].

Overall, the nature of the relationship between depression
and stroke mortality is not well understood and many ques-
tions remain regarding prevention and treatment. Although
depression after stroke has been associated with greater mortal-
ity, it is not entirely clear whether depression is a contributor
to poststroke mortality as an individual risk factor or as an
independent factor negatively influencing other stroke risk fac-
tors [54].

Other additional factors such as affective temperaments and
personality dimensions may play a relevant role in determining
the link between stroke and depression and contributing to sui-
cide risk [55-58]. Personality disorders may have a marked impact
on patients’ interpersonal relationships, and social and occupa-
tional functioning leading to problematic interactions in the medi-
cal setting. The treatment for medical and psychiatric disorders is
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more complicated in patients with comorbid personality disorders
[55]. Moreover, affective temperaments may be useful tools in
screening and identifying those affective disorder patients, partic-
ularly bipolar patients who are at higher risk of suicidal behavior
[56,57]. An increase in behavioral and emotional disorders has
also been observed after stroke in childhood. Daseking et al. [58]
investigated 111 children aged 3-18 years who suffered a stroke
and found that children may be at higher risk of behavioral (social
and attention) and school-based problems related to stroke. Sub-
jects with perinatal stroke and stroke in childhood had more
behavioral and temperamental problems when compared to chil-
dren with stroke in infancy. Further longitudinal research in this
area is warranted to elucidate the relationship between depression
and suicide in stroke victims.

This review has a number of limitations. First, no meta-analytic
technique has been used to evaluate the results. Secondly, the
authors chose to report those studies available in the literature
that could support a broad analysis of the topic so as to offer a

M. Pompili et al.

tutorial study. Despites a careful and systematic search, we extrap-
olated those studies that presented original data; however, a num-
ber of additional articles could have been added as useful sources
of information.

Conclusion

Stroke confers substantial risk for suicide, particularly in young
adults and in women. The factors most frequently implicated in
suicide among stroke victims are poststroke depression, previous
mood disorder, prior history of stroke, and cognitive impairment.
Given the frequency of stroke and poststroke depression, clini-
cians should assess and monitor depression in stroke patients, par-
ticularly during the rehabilitation period, to reduce suicide risk.
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