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Abstract

Several neuropsychiatric disorders such as mood, anxiety and psychotic disorders occur following
cerebrovascular lesions. Post-stroke depression is the most common of these disorders and, along with
post-stroke anxiety, has been shown to inhibit physical and cognitive recovery. Antidepressants have
been shown to effectively treat post-stroke depression and to have a positive impact on rehabilitation
efforts in patients suffering from this disorder. Much less is known about the potential impact of psy-
chiatric conditions on recovery after stroke. Controlled trials will be able to adequately determine the
effectiveness of treatment for these disorders.
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Introduction

DESPITE A STEADY DECLINE in the incidence of
strokes over the last 50 years, due to improvement
in the treatment of diseases such as hypertension,
diabetes mellitus and hypercholesterolemia, this
disorder continues to represent a major health
problem. Stroke is the second leading cause of
death worldwide. According to estimates of the
American Stroke Association, about 750,000
strokes occur annually in the U.S. and, as a result
of improvement in the acute management of this
disorder, there are about 4.5 million stroke sur-
vivors in the U.S. (1). Neuropsychiatric disorders
related to stroke are prevalent (Table 1; 2 – 15).
This article will address a number of these disor-
ders and their impact on recovery from stroke.

Post-stroke Depression

Depression is the most frequently occurring
psychiatric disorder after stroke. It has been con-
sistently associated with poor cognitive status (16)
and functional outcome (17, 18) in stroke sur-

vivors. Despite its prevalence, it has been reported
that general practitioners underdiagnose post-
stroke depression (PSD) in up to 80% of cases
(19). This is thought to be due to lack of awareness
of this disorder.

Diagnosis

Despite adopting a non-etiological view to de-
fine most psychiatric syndromes, the Diagnostic
and Statistic Manual of Mental Disorders, Text Re-
vision, 4th edition (DSM-IV-TR) (Table 2) con-
templates for PSD a diagnosis of “mood disorder
due to stroke with depressive features.” However,
since this concept lacks the syndromic specificity
of affective disorders, PSD has been mostly de-
fined, for research purposes, as either major or
minor depression according to the Research Diag-
nostic Criteria (20).

The DSM-IV-TR symptom criteria for PSD in-
volve signs or symptoms frequently observed in
stroke patients who are not depressed, such as hy-
pomimia, motor or speech retardation, apathy, in-
somnia or decrease in appetite (21). Thus, there is
a lack of consensus among different research
groups on the most appropriate method for diag-
nosing PSD when cognitive or neurovegetative
symptoms result from physical illness (22, 23).
While some researchers advocate the use of an in-
clusive approach in which depressive diagnostic
symptoms are counted regardless of whether they
may be related to physical illness (24), others favor
an etiologic approach. Using the etiologic ap-
proach, a symptom is counted only if the diagnos-
tician feels that it is not the result of physical ill-
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TABLE 1
Prevalence of Post-Stroke Neuropsychiatric Disorders

Syndrome/Investigator Setting N Prevalence

Depression
Burvill et al. (2) Community 294 23%
House et al. (3) Community 89 23%
Eastwood et al. (4) Rehabilitation unit 87 50%
Morris et al. (5) Rehabilitation unit 99 35%
Astrom et al. (6) Acute hospitalization 80 25%

Anxiety Disorder
Leppavuori et al. (7) 3 – 4 months post-stroke 277 20.6%
Castillo et al. (8) Acute hospitalization 309 27%

Mania
Starkstein et al. (9) Acute hospitalization 700 3 cases
Dunne et al. (10) Acute hospitalization 661 3 cases

Anosognosia
Stone et al. (11) Acute hospitalization 69 right side stroke 28%

102 left side stroke 5%

Pathological Affect
Piamarta et al. (12) Acute hospitalization 33 48.5%
Calvert et al. (13) Acute hospitalization 448 21.5%

Apathy without Depression
Starkstein et al. (14) Acute hospitalization 80 11%
Brodaty et al. (15) 3 – 6 months post-stroke 167 26.7%

TABLE 2
DSM-IV-TR Criteria for Major Depressive Episode

A. Five (or more) of the following symptoms have been present during the same 2-week period and represent a change from
previous functioning; at least one of the symptoms is either (1) depressed mood or (2) loss of interest or pleasure. Note: Do
not include symptoms that are clearly due to a general medical condition, or mood-incongruent delusions or hallucinations.

1. Depressed mood most of the day, nearly every day, as indicated by either subjective report (e.g., feels sad or empty) or
observation made by others (e.g., appears tearful). Note: In children and adolescents, can be irritable mood.

2. Markedly diminished interest or pleasure in all, or almost all, activities most of the day, nearly every day (as indicated
by either subjective account or observation made by others).

3. Significant weight loss when not dieting or weight gain (e.g., a change of more than 5% of body weight in a month),
or decrease or increase in appetite nearly every day. Note: In children, consider failure to make expected weight gains.

4. Insomnia or hypersomnia nearly every day.
5. Psychomotor agitation or retardation nearly every day (observable by others, not merely subjective feelings of restless-

ness or being slowed down).
6. Fatigue or loss of energy nearly every day.
7. Feelings of worthlessness or excessive or inappropriate guilt (which may be delusional) nearly every day (not merely

self-reproach or guilt about being sick).
8. Diminished ability to think or concentrate, or indecisiveness, nearly every day (either by subjective account or as ob-

served by others).
9. Recurrent thoughts of death (not just fear of dying), recurrent suicidal ideation without a specific plan, or a suicide at-

tempt or a specific plan for committing suicide.

B. The symptoms do not meet criteria for a Mixed Episode.
C. The symptoms cause clinically significant distress or impairment in social, occupational, or other important areas of func-

tioning.
D. The symptoms are not due to the direct physiological effects of a substance (e.g., a drug of abuse, a medication) or a gen-

eral medical condition (e.g., hypothyroidism).
E. The symptoms are not better accounted for by Bereavement, i.e., after the loss of a loved one, the symptoms persist for

longer than 2 months or are characterized by marked functional impairment, morbid preoccupation with worthlessness, sui-
cidal ideation, psychotic symptoms, or psychomotor retardation.
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ness (25). Thus, there is a need to determine what
symptom clusters have diagnostic validity in PSD. 

To examine the phenomenology of post-stroke
depression, Gainotti et al. (26) developed a scale to
compare patients with PSD to patients admitted to a
psychiatric unit with a diagnosis of primary major
depression (i.e. not due to a general medical cause).
PSD patients exhibited higher scores in the follow-
ing items of this scale: catastrophic reactions, hy-
peremotionalism, and diurnal mood variation.
Moreover, among 142 stroke patients, Fedoroff et
al. (27) found that at 2-year follow-up, depressed
patients exhibited a significant higher frequency of
all the assessed vegetative and psychologic symp-
toms, except for guilt and self-deprecation.

Prevalence

The prevalence of PSD has been examined by
numerous systematic reviews (28, 29). Different
factors, including the setting (in-hospital vs. com-
munity surveys) and time frame (acute post-stroke
period vs. several months after the stroke) of epi-
demiological studies, contribute to the reported dif-
ferences in the prevalence rates of PSD. Other fac-
tors that complicate the diagnostic accuracy are
methodological limitations such as the lack of stan-
dardized criteria for diagnosing PSD (30 – 32) and
the difficulty in assessing the presence of mood dis-
orders in patients who might exhibit post-stroke
residual cognitive and language impairments.

A systematic review by Robinson (33) re-
ported that the mean frequency of major depres-
sion among stroke patients in acute and rehabilita-
tion hospitals was 19.3% while the mean preva-
lence of major depression among stroke patients
studied in community settings was 14.1%. Consis-
tent with these findings, a review of prevalence
studies by White and Mulsant (29) demonstrated a
greater occurrence of PSD in hospitalized patients
compared to patients in the community, reflecting
a reciprocal relationship between depression and
post-stroke-persistent physical disability. This re-
view also found that the prevalence of major de-
pression was higher when patients were studied
soon after their stroke.

Clinical Course

Results from several longitudinal studies that
examined the duration of PSD suggest that PSD
can extend up to 3 years from the acute phase of
the stroke (34). In a longitudinal study, Morris et
al. (5) found that the mean duration of post-stroke
major depression was 39 ± 31.8 weeks, whereas
the mean duration of minor depression was only

12.2 ± 18.2 weeks. Another longitudinal study by
Astrom et al. (6) followed 80 PSD patients for a 3-
year period and found that 30% of patients with in-
hospital major depression remained depressed at 1-
year follow-up. Of them, 25% remained depressed
at 2-year follow-up while at 3-year follow-up 20%
were still depressed.

A longitudinal study of acute stroke patients
by Burvill et al. (35) reported that at 24 months
follow-up, patients who had in-hospital minor de-
pression had a significantly higher frequency of
depression (major or minor) compared to patients
with in-hospital major depression. These results
suggested that while major post-stroke depression
has a natural course of less than 1 year, minor de-
pression is often more persistent.

Premorbid Risk Factors

Little is known about the risk factors for de-
veloping depression after stroke. Knowledge of
these factors would allow clinicians to initiate,
during the acute post-stroke period, measures to
better target prevention and treatment of PSD.

In a prospective study that examined the con-
tributions of neurobiological, functional and psy-
chosocial factors to PSD by Astrom et al. (36), a
population-based cohort of 80 patients with acute
stroke was assessed for a period of 3 years for the
presence of depression, functional ability and so-
cial network. Left anterior brain lesion, dysphasia
and living alone were found to be the most impor-
tant predictors of immediate major depression
after stroke. While at 3 months post-stroke the
most important predictor for depression was de-
pendence in activities of daily living, at 3 years
post-stroke, generalized cerebral atrophy was the
most important predictor. There is a need for fur-
ther research to elucidate this correlation between
cerebral atrophy and function. Specifically, there is
a need to correlate focal versus generalized atro-
phy with the underlying pathology and outcome. A
more recent study by Morrison et al. (37) that also
assessed stroke patients repeatedly for a 3-year pe-
riod, reported that earlier levels of functional
deficit and anxiety are significant predictors of de-
pression at follow-up. A study by Spalletta et al.
(38) reported that predictors of cognitive function
and depression severity are different in subjects
with different laterality of lesion. These authors
showed that PSD is associated with cognitive im-
pairment only in patients with left-brain lesions.

A systematic review by Hackett and colleagues
(28) found that most studies consistently associ-
ated physical disability, stroke severity and cogni-
tive impairment with depression. However, this re-
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view also demonstrated that major limitations such
as variable selection and poor statistical methodol-
ogy present in these studies still prevent the iden-
tification of patients who are most at risk of devel-
oping PSD.

Anatomical Correlates

Many investigators have attempted to find a
correlation between lesion location and PSD in
order to delineate an organic hypothesis for the
emergence of depression in a subpopulation of
stroke patients. The earliest and most prevalent
pathophysiological hypothesis of increased risk of
PSD linked this disorder with left-sided anterior
brain lesions (39, 40). However, the significance of
stroke lesion location for the consequent appear-
ance of depression has been disputed by several
authors (41, 42).

A recent meta-analytical study by Narushima
et al. (43) aimed at reappraising the original local-
ization hypothesis found, at 6 months follow-up, a
moderately strong inverse correlation between the
severity of depressive symptoms and the distance
of the anterior border of the left hemisphere lesion
from the frontal pole. These authors also hypothe-
size that the correlation between the proximity of
the lesion to the frontal pole and the severity of de-
pressive symptoms may be due to anterior lesions
interrupting ascending noradrenergic and seroton-
ergic fibers closer to their origin from the brain-
stem causing greater depletion of these neurotrans-
mitters than more posterior lesions.

Relationship with Cognitive and Social 
Impairment 

Dementia is frequently observed after stroke
(44 – 46). As many as one third of stroke survivors
assessed during hospitalization were found to meet
criteria for dementia at a four-year follow-up as-
sessment (47). Additionally, cognitive perfor-
mance has been reported to be more prevalent in
stroke patients with concurrent major depressive
episodes compared to non-depressed stroke pa-
tients (48 – 50), especially after left hemisphere le-
sions (49). Studies are needed to further delineate
the temporal relationship between conditions pre-
disposing to dementia and post-stroke cognitive
function.

However, the association between depression
and cognitive impairment in stroke was found to
decline with time. House et al. failed to show sig-
nificance at 1-year (51) and 2-year follow-ups
(52). Furthermore, during the course of a recent
double-blind treatment trial with nortriptyline by

Kimura et al. (53), patients whose mood disorders
remitted exhibited significantly greater recovery in
cognitive function compared to patients whose
mood disorders did not remit.

Relationship with Functional Impairment and
Recovery

Patients affected by stroke manifest a high
prevalence of sensory-motor impairment (54, 55).
Approximately 80% of patients with acute stroke
present with focal weakness or paralysis. The rela-
tionship between PSD and functional impairment
is complex. The measurement of physical impair-
ment involves an evaluation of motor and sensory
functions and of deficits in the performance of ac-
tivities of daily living (ADL) (18). In a large pop-
ulation of PSD patients, a significant correlation
was found between the severity of depressive
symptoms and the severity of impairment in ADL
(e.g., patients’ ability of dress and feed themselves,
walk, read and maintain sphincter control) (56).
However, a recent study by Nannetti et al. (57) of
117 acute stroke patients selected in an intensive
rehabilitation unit failed to show a negative impact
of PSD on functional recovery.

Although most stroke patients experience
some natural recovery of their neurologic function
and ability to perform ADL, at 3 and 6 month fol-
low-ups, patients with depression after stroke were
significantly more impaired in their ADL than pa-
tients without depression. Moreover, in-hospital
ADL impairment was found to correlate with
severity of depression (18), suggesting that depres-
sion influences ADL recovery.

Chemerinski et al. (58) examined the effect of
remission of PSD on ADL recovery. Patients with
PSD were selected and randomly assigned to either
active treatment with the antidepressant nortripty-
line or with placebo. Patients whose depressive dis-
orders remitted during the medication trial had sig-
nificantly greater recovery in ADL functions, com-
pared with patients whose depression failed to remit.

Treatment

Despite multiple reports on the negative im-
pact of depression on functional post-stroke recov-
ery and prognosis, many patients with PSD do not
receive adequate treatment. Physician reluctance
to prescribe antidepressants to post-stroke patients
may include the belief that depression is an under-
standable and expectable emotional reaction to the
physical impairment of stroke as well as the fear of
the potential side effects of psychotropic medica-
tions in this mostly elderly patient population.
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In the earliest double-blind, placebo-con-
trolled study that examined the efficacy of antide-
pressant mediation in PSD, patients given nor-
triptyline showed a significantly greater improve-
ment in various measures of depressive symptoms
(i.e., the Ham-D, the Zung Self-Rating Depression
Scale, and the profile of depressive symptoms as-
sessed by the Present State Exam) than placebo-
treated subjects (59). This study also reported that
patients who received active treatment for 6 weeks
had significantly lower depression scores that pa-
tients who were treated for 4 weeks, suggesting
that longer duration of treatment may improve out-
come. In later studies, agents such as trazodone
(60) and selective serotonin reuptake inhibitors
(SSRIs) [i.e., citalopram (61), sertraline (62), flu-
oxetine (63)] have also shown to be effective treat-
ments for PSD. For example, PSD patients daily
treated with 20 mg of fluoxetine showed a higher
reduction of Montgomery-Asberg Depression
Scores (MADRS) compared to placebo-treated pa-
tients (63). In contrast, a study by Robinson et al.
(64) failed to show significant differences between
PSD patients treated with fluoxetine vs. those
treated with placebo.

Besides antidepressant medication, other treat-
ment modalities such as methylphenidate (65),
electroconvulsive therapy (66) and repetitive tran-
scranial magnetic stimulation (67) have also been
shown to be effective in PSD

Post-stroke Anxiety Disorder

Diagnosis and Prevalence

The DSM-IV-TR criteria for primary general-
ized anxiety disorder (GAD) include the presence
of a sustained worrying state associated with at
least three anxiety symptoms, including restless-
ness, decreased energy, concentration difficulties,
irritability, muscle tension, and sleep disturbance,
for a period of at least 6 months. The DSM-IV-TR
characterizes post-stroke generalized anxiety dis-
order as “anxiety disorder due to stroke, with gen-
eralized anxiety.”

As with PSD, differences in selection of pa-
tient populations, diagnostic criteria, and time
elapsed since stroke account for the variability in
reported prevalence rates of post-stroke anxiety
disorders by different studies. For example, Lep-
pavuori et al. (68) found, in a study of 277 patients
studied at 3 – 4 months after ischemic stroke, that
the frequency of GAD was 20.6%, while a study
by Castillo et al. (8) reported that the mean preva-
lence of GAD in a group of 309 patients hospital-
ized with an acute stroke was 27%. Moreover,

these authors also reported that 75% of those pa-
tients who met DSM-III-R criteria for GAD (except
for the 6-month duration) also met criteria for major
or minor depression, suggesting that post-stroke
anxiety disorder and PSD are comorbid conditions.

Anatomical Correlates

A study by Castillo et al. (69) reported that
left-hemisphere strokes were associated with co-
morbid anxiety/depression disorders while right-
hemisphere strokes were correlated with pure anx-
iety disorders. Similar findings were found in a
longitudinal study by Astrom (6). In this study, pa-
tients with post-stroke GAD also exhibited, at a 3-
year follow-up assessment, generalized cerebral
cortical and subcortical atrophy. The author hy-
pothesized that this atrophy might play a role in
the pervasive nature of post-stroke anxiety though
aging, preexisting Alzheimer’s disease, chronic de-
creased cerebral blood flow; comorbid conditions
would also need to be considered and ruled out.

Treatment

Since the treatment of post-stroke anxiety disor-
der has never been systematically studied, at the pre-
sent time results from studies of patients with anxiety
without brain lesions are the only available source of
information for the treatment of this disorder.

Benzodiazepine medication is the most com-
monly employed treatment for anxiety. However,
in this mostly elderly population long-acting ben-
zodiazepines can be associated with significant
side effects. Due to their more tolerable side effect
profile, buspirone and SSRIs might constitute an
alternative treatment option (69).

Post-stroke Mania

The concept of secondary mania refers to the
occurrence of manic symptoms resulting from neu-
rological, metabolic or toxic disorders (70). Pa-
tients with secondary mania showed similar fre-
quencies of insomnia, elation, pressured speech,
flight of ideas, and grandiosity when compared to
patients suffering from a primary mood disorder
(71, 72). While PSD has been the focus of consid-
erable research, because of its relatively rare oc-
currence, post-stroke mania has rarely been stud-
ied (73). In a series of 700 consecutive stroke pa-
tients, Starkstein et al. (9) identified only 3 cases
of post-stroke mania. Similarly, among 661 stroke
patients, Dunne et al. (10) only identified 3 cases
with this disorder. Moreover, no patients were
found to suffer from post-stroke mania in two large
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community studies that examined the prevalence
of neuropsychiatric disorders after stroke, the Ox-
fordshire Community Stroke Project (3) and the
Perth Community Stroke Study (35).

Clinical, demographic and prognostic features
have been difficult to identify in post-stroke mania
due to its low prevalence. However, family history
of mood disorder was found to be correlated with
this disorder (74). Furthermore, Cummings and
Mendez (75) reported a significant correlation of
post-stroke mania with right hemispheric lesions
leading to dysfunction of the ventral limbic circuit
involving the orbitofrontal and basotemporal cor-
tex as well as the caudate and dorsomedial thala-
mic nucleus. The authors hypothesized that, in
contrast with PSD, post-stroke mania may be rare
because dysfunction in more than one area (i.e.,
limbic lesion and subcortical atrophy) of the right
hemisphere is required for its production.

Lithium has been the most commonly used
treatment for secondary mania. However, since the
results published in the literature involve only indi-
vidual case reports and open label treatment studies,
there is no clear evidence currently regarding the
most effective treatment for post-stroke mania.

Other Post-stroke Neuropsychiatric Disorders

Besides the post-stroke psychiatric disorders
described above, other conditions such as cata-
strophic reaction, anosognosia, pseudobulbar af-
fect, psychosis, and abulia can also be observed in
stroke patients.

Catastrophic Reaction

“Catastrophic reaction” is a term created by
Goldstein in 1939 (76) to describe a series of symp-
toms including aggressiveness, anxiety, tearfulness
and renouncement occurring in patients with brain
insults who are unable to cope with their physical or
cognitive impairments. These emotional outbursts
are believed to be short lived and related to trigger
stressors such as performing a cognitive task during
a neuropsychological assessment.

Results from a study by Gainotti (77, 78) sug-
gested that in stroke patients, catastrophic reaction
(CR) is associated with left hemisphere brain dam-
age. This author also hypothesized that many pa-
tients who exhibit tearfulness and depression trig-
gered by the stress of psychiatric examinations are
usually diagnosed as having PSD; however, rather
than having a prolonged depressive disorder, they
may be having a brief CR.

Starkstein et al. (79) developed a CR scale to
examine the frequency of this disorder and its rela-

tionship with depression. In this study the fre-
quency of major depression was reported to be sig-
nificantly greater in stroke patients with CR.
Moreover, these patients also had significantly
higher Hamilton anxiety scale scores and greater
impairment in activities of daily living than pa-
tients without CR. However, patients with CR did
not show significantly more cognitive impairment
than those without this disorder.

Anosognosia

Anosognosia is a term coined by Babinski (80)
to describe patients with cerebral lesions who ig-
nore their hemiplegia. Currently, this term is used
also to characterize patients with lack of awareness
of other deficits (e.g., amnesia and visual loss) re-
sulting from any brain disorder (81).

A meta-analysis by Pia et al. (82) found that
the probability of developing anosognosia is high-
est when the stroke lesion involves both parietal
and frontal structures. Moreover, in a study of pa-
tients with stroke, those who exhibited anosog-
nosia showed significantly higher rates of hemi-
neglect, disturbances in prosody and deficits in
recognizing facial emotions (83).

Pathological Affect

Pseudobulbar affect describes uncontrollable
episodes of laughing and crying induced by corti-
cobulbar or corticopontine lesions resulting from
bilateral strokes. Since it was later recognized that
in most cases these symptoms were not associated
with bilateral upper motor neuron lesions, the term
pseudobulbar affect was replaced with the more
general term pathological affect. Thus, pathological
affect is an affective disinhibition syndrome charac-
terized by uncontrollable episodes of laughter or
crying that are discordant or disproportionate to the
situation at hand (84). Besides strokes, this disorder
has been frequently reported in demyelinating dis-
eases (85), and amyotrophic lateral sclerosis (86).
The reported prevalence rates of this disorder fol-
lowing strokes vary from 11 – 52% (86).

In a study by Robinson et al. (88) of 28 patients
with either acute or chronic stroke, patients treated
with nortriptyline for 4 – 6 weeks showed signifi-
cantly greater improvement in pathological affect
as measured by the Pathological Laughter and Cry-
ing Scale (PLACS) when compared with placebo-
treated controls. Moreover, in another double-blind
drug trial using a crossover design, Andersen et al.
(89) reported that patients treated with citalopram
responded to treatment, with a reduction in the
number of crying episodes by at least 50%.
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Post-stroke Psychosis

Psychotic symptoms (i.e., delusions and hallu-
cinations) are rarely observed after stroke. A 9-
year follow-up longitudinal study of stroke pa-
tients only found five patients who exhibited psy-
chotic symptoms. Moreover, since all of these pa-
tients had right frontoparietal lesions and, when
compared to stroke patients without psychosis,
showed higher frequency of subcortical atrophy
(90), the authors hypothesized that these structural
findings are risk factors for developing psychosis
after stroke.

Levin and Finklestein (91) found, in 8 patients
without earlier psychiatric disorder, delayed psy-
chotic symptoms (i.e., delusions, hallucinations)
up to 11 years after right temporoparietooccipital
stroke. Seven of these patients had clinical seizures
in close temporal relationship to the psychosis, and
a significant improvement of psychotic symptoms
was observed after administration of antiepileptic
drugs, but nonconvulsive status was not ruled out
in any of these cases.

Post-stroke Apathy

The apathy syndrome is a simultaneous de-
crease in the behavioral, cognitive and emotional
concomitants of goal-directed behavior due to loss
of motivation, clinically evidenced by symptoms
such as flat affect as well as decreased interest and
poor effort in everyday activities (92).

In a study of 80 acute stroke patients by Stark-
stein et al. (14) apathy alone was exhibited by 11%
of patients while another 11% displayed both apa-
thy and depression. However, a study by Brodaty
et al. (15) found that the rate of apathy in a cohort
of 167 patients assessed at 3 – 6 months post-stroke
was 26.7%. The variability in the methods used to
assess apathy might explain the profound differ-
ences in the reported rates of this disorder after
strokes (15).

A significant inconsistency also exists with re-
spect to the association between apathy and stroke
lesion location, with reports of left (93), right (77)
and bilateral (94) cerebral dysfunctions.

Multiple factors such as advanced age, deficits
in ADL (14), lower global cognitive function (14,
95), poor verbal fluency (94, 95), reduced attention
and speed of information processing (15) have been
reported to be correlated with apathy after stoke.

Conclusion

This review has examined a few of the numer-
ous neuropsychiatric disorders that may occur

after stroke. Depression and anxiety, the two most
common of these disorders, have been shown to be
associated with particular lesion locations and to
adversely affect the physical recovery from cere-
brovascular lesions. On the other hand, depression
has been shown to respond to treatment with anti-
depressant medication. Since the effective treat-
ment of post-stroke neuropsychiatric disorders
have the potential for improving the outcome and
quality of life of stroke survivors, additional stud-
ies are needed to elucidate the course, mechanism,
and effective treatment of these disorders.
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