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Abstract
Objective—To review the world’s (English-language) publications related to depression
following stroke.

Method—The databases from MEDLINE and PubMed were reviewed for articles related to
poststroke depression (PSD), depression and cerebral vascular accident, depression and cerebral
vascular disease, and depression and cerebral infarction.

Results—Most studies examined prevalence rates of depression and the clinical correlates of
depression. Based on pooled data, the overall prevalence of major depression was 21.7% and
minor depression was 19.5%. The strongest single correlate of depression was severity of
impairment in activities of daily living. However, the existence of depression at baseline was
found to be associated with greater impairment at follow-up, ranging from 6 weeks to 2 years in
83% of studies. Further, depression following acute stroke was also associated with greater
cognitive impairment and increased mortality. PSD has been shown in 6 double-blind controlled
studies to be effectively treated with antidepressants, and 1 study has recently shown that PSD can
be effectively prevented.

Conclusions—During the past 20 years, significant progress has been made in the identification
and treatment of depression following stroke. In the future, antidepressant treatment will likely
play an increasing role in the management of patients with acute stroke. Further research is needed
to identify the mechanisms of depression and why antidepressants lead to improved physical and
cognitive recovery and decreased mortality.
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The group of cerebrovascular diseases, which includes both sudden-onset ischemia of the
brain, owing to thrombosis or emboli and hemorrhagic bleeds within the brain parenchyma
or subdural or epidural regions, usually owing to aneurysms or trauma, constitute some of
the most common life-threatening problems among the elderly population. Stroke, defined
as a sudden loss of blood supply to the brain leading to permanent tissue damage caused by
thrombotic, embolic, or hemorrhagic events, ranks as the third leading cause of death
(behind only heart disease and cancer) in patients aged 50 years and older. The psychiatric
complications of stroke lesions, although recognized for more than 100 years,1 have never
received the attention that has been devoted to poststroke motor deficits, language problems,
or intellectual disturbances. Some of these psychiatric complications of stroke, such as
depression, have been a focus of research, whereas other complications, such as anxiety or
emotional lability, have received relatively little attention. Our paper reviews the world’s
literature on PSD.
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Method
A detailed search of the medical literature was conducted. Search methods included
MEDLINE and PubMed databases for articles in English using search words of PSD,
depression and cerebral vascular accident, depression and cerebral vascular disease,
depression, and cerebral infarction. A total of 2905 articles were screened for inclusion. In
addition, the bibliographies of all relevant articles were searched for further publications. All
articles in this review were evaluated for relevance and methodology.

Results
Diagnosis

The method for diagnosis of depression among patients with stroke is to conduct a
structured or semi-structured MMSE using instruments such as the SCID2 or the CIDI.3 The
type of symptoms, their severity, and their duration are applied to DSM-IV4 diagnostic
criteria for “mood disorder due to a general medical condition with major depressive-like
episode. Although there is a second subtype, entitled “mood disorder due to a general
medical condition with depressive features,” this does not require any specific diagnostic
criteria and we have therefore chosen not to use this very nonspecific diagnostic category.

To diagnose patients with less severe depressive disorders, we have used the research
criteria from DSM-IV for minor depression. This is a subsyndromal form of major
depression that requires at least 2 but less than 5 symptoms of major depression as well as
the other duration and functional impairment diagnostic criteria. The duration of symptoms
must be at least 2 weeks and at least 1 of the symptoms is either depressed mood or loss of
interest or pleasure. Spalletta et al5 compared the frequency of specific depressive symptoms
among 50 patients with major depression, 62 with minor depression, and 88 nondepressed
patients. Symptoms were elicited using the SCID–Psychiatrist version. Results showed that
the 3 groups differed significantly in the frequency of every symptom. However, after
correction for multiple comparisons, symptoms of self-blame and guilt failed to distinguish
the 3 groups, although all other symptoms did distinguish all 3 groups. Further, patients with
minor depression had significantly higher frequency of depressed mood, loss of energy,
insomnia, and psychomotor disturbance, com- pared with nondepressed patients with stroke.
Paradiso et al6 examined the specificity of psychiatric disorders during 2 years among 205
patients following acute stroke. Patients were categorized by the presence or absence of
depressed mood. The gold standard for major depression was the existence of 5 or more
symptoms that were significantly more frequent in depressed, compared with
nondepresssed, patients. Using this gold standard, the sensitivity of standard DSM-IV
criteria was 100% during the acute stroke period as well as at 3-, 6-, 12-, and 24-month
follow-up. The specificity was 98%, 97%, 95%, and 96%, respectively.

In summary, mood disorder owing to stroke with major depressivelike episode and mood
disorder owing to stroke with minor depression, we believe, are the 2 most useful categories
for diagnosing PSDs.

Prevalence—Most studies throughout the world that have studied PSD (that is, major and
minor depression) have primarily examined prevalence rates of depression in patients
examined in acute or rehabilitation hospital settings, community settings, or in outpatient
clinics. Based on the world’s literature, the current number of patients who were examined
for PSD exceeds 7000. However, there are several factors that have complicated the
assessment of prevalence rates. The first is the setting in which patients were examined.
Community studies have generally reported somewhat lower prevalence rates than studies
done in rehabilitation hospitals, outpatient settings, or acute hospital settings. Second,
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patients with comprehension deficits owing to fluent or global aphasias have been excluded
from some or all studies of PSD. Further patients with hemorrhagic rather than ischemic
stroke, decreased level of consciousness, fatigue, atypical strokes, or other systemic illnesses
have often been excluded. Although some investigators have tried to estimate the frequency
of depression in some of these patients, such as those with com- prehension deficits owing
to fluent or global aphasia,7 no reliable method has been devised to examine patients who
are unable to reliably respond to a verbal interview. Examiners’ judgments about whether a
patient is depressed, depending on observations of behaviour, such as difficulty falling
asleep, waking up early in the morning, not eating, losing weight, frequent tearfulness,
social withdrawal, or acts of self-harm, are often unreliable and have not been validated as a
method of diagnosing depression. The third factor that has led to variability in reported
prevalence rates for PSD is the use of cut-off scores on depression rating scales to determine
the existence of depression. However, the widely accepted method for diagnosis of
depression is to conduct a structured interview and apply the findings to established
diagnostic criteria such as DSM-IV-TR. The prevalence rates from studies reported in the
literature divided by the setting in which the patient was examined are shown in online
eTable 1. The lowest prevalence rates were depressive disorder found in patients studied in
community settings where 14% of the patients were found to have major depression, while
9% had minor depression. In acute or rehabilitation hospitals, the mean prevalence rate for
major depression was 21.6% and for minor depression was 20.0%. In outpatient settings,
which vary between 3 months and 3 or more years following stroke, the prevalence rate for
major depression was 24.0%, and for minor depression was 23.9%. Based on prevalence
estimates by the American Heart Association, there are 5 million stroke survivors in the
United States, suggesting that there may be 2.4 million patients presently in the United
States with PSD, among whom almost one-half having major depression. It is likely that
more than 3 million of these patients would have been depressed at some time since their
initial stroke. The enormity of the problem is obvious from these findings.

Relation to Lesion Variables—The relation between depressive disorder and lesion
location has been perhaps the most controversial area of PSD research.8 Although
establishing an association between specific clinical symptoms and lesion location is one of
the fundamental goals in neurology, this has rarely been the case in psychiatric disorders.
Numerous studies, particularly those conducted between 3 and 12 months following stroke,
have failed to show a difference in prevalence rates of depression among patients with left-
or right-hemisphere stroke.8 However, several studies have found a significant association
between lesion location and the development of PSD, particularly during the first few
months following stroke.9–11

Robinson12 conducted a meta-analysis of studies done within 2 months following stroke
comparing the frequency of major depression among patients with left anterior, compared
with left posterior, lesions, and left anterior, compared with right anterior, lesions. Among
128 patients in the left-anterior and left-posterior comparison, the odds ratio for depression
was 2.29 times greater for left anterior than left posterior (95% CI 1.6 to 3.4) using the fixed
model assumptions and odds ratio of 2.29 (95% CI 1.5 to 3.4) using the random model
assumptions. Similarly, the comparison of left- and right- anterior lesions had an odds ratio
of 2.18 times greater for left anterior than right anterior for the fixed model (95% CI 1.4 to
3.3) and 2.16 for the random model (95% CI 1.3 to 3.6). In summary, the time since stroke
appears to be a crucial variable in determining whether there is an increased frequency of
mood disorders among patients with injury or dysfunction to frontal regions of the left
hemisphere.

In addition to the association of left-anterior lesion location with depression, there is a
significant inverse correlation between the severity of depression and the distance of the
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anterior border of the lesion from the frontal pole in the left hemisphere.13,14 A meta-
analysis by Narushima et al15 found 8 independent studies of severity of depression and
proximity of lesion to the left or right frontal pole conducted within 6 months following
stroke. A total of 163 patients were included and the combined correlation coefficient (r)
was −0.53 using fixed and −0.59 using random model assumptions (P < 0.001). However, in
the right hemi- sphere, a total of 106 patients were included and the com- bined correlation
between severity of depression and distance of the lesion from the right frontal pole was
nonsignificant (that is, r = −0.20 fixed model, P = 0.14; r = −0.23 random model, P = 0.17).

Association With Physical Impairment—Besides the examination of prevalence rates
for PSD, the most frequently reported association of PSD has been severity of impairment in
ADL. Among 18 studies involving 3281 patients, 15 (83%) found a statistically significant
relation between the severity or existence of PSD and severity of impairment in ADL12

(online eTable 2). Whether this association is construed as the severe functional impairment
producing depression or alternatively as the severe depression producing greater severity of
functional impairment was not examined in most of these studies. Sinyor et al16 were the
first to report that depression influenced recovery in ADL. Nondepressed stroke patients
were found to show either a slight improvement or no change in functional status from the
acute poststroke period to 1-month follow-up, while depressed patients showed a significant
decline in ADL during the first month.

In another study, Parikh et al17 compared a consecutive series of 33 patients with major or
minor depression during the acute stroke period with 30 nondepressed stroke patients and
examined their recovery at 2-year follow-up. Although both groups had similar impairments
in ADL during the time they were in hospital, the depressed patients had significantly less
improvement at the 2-year follow-up than the nondepressed patients. This finding was
independent of type and amount of in-hospital rehabilitation therapy, size or location of the
lesion, patients’ demographic characteristics, the nature of the stroke, the occurrence of
another stroke during the follow-up period, and the patient’s medical history. Similar results
were reported by Pohjasvaara et al18 who found that among 256 patients, depression at 3
months was associated with a Rankin Scale score of greater than 2 (that is, significant
residual motor impairment) at 15 months, compared with nondepressed patients (OR 2.5; P
< 0.01). A recent review by Hackett and Anderson19 reported that 9 of 11 studies that
assessed physical disability found greater physical impairment was significantly associated
with a greater frequency of depression, compared with no depression, following stroke.

The effect of treatment on recovery in ADL was examined by Narushima and Robinson20

where 34 patients who received antidepressant treatment with either nortriptyline (100 mg/
day) or fluoxetine (40 mg/day) for 12 weeks beginning 19 days (SD 25) poststroke,
compared with 28 patients who received the same antidepressant but began at 140 days (SD
28) poststroke. There were no significant differences between the groups in age, education,
lesion volume, lesion location, or amount of rehabilitation services. During the period from
6 to 24 months following stroke, when the 2 groups were matched for the time since stroke,
there was a significant Group × Time interaction using either ITT or efficacy analysis
(Figure 1). The early treatment group continued to show gradual recovery in ADL during 2
years, whereas the late-treatment group showed gradual deterioration between 12- and 24-
month follow-up. Logistic regression analysis examining the effects of diagnosis (that is,
depressed or nondepressed), medication (that is, fluoxetine or nortriptyline), presence of
severe motor impairment (that is, a National Institutes of Health Stroke Scale rating of more
or less than 15), presence or absence of prior psychiatric history, use of antidepressants
beyond the 12-week study period, and use of early, compared with late, antidepressant
treatment showed that only the use of early, compared with late, antidepressant treatment
was an independent prediction of ADL scores at 2-year follow-up. Thus antidepressant
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treatment of depression appears to significantly influence recovery in ADL; however, early
treatment within the first month poststroke appears to be significantly more effective than
delayed treatment. It should also be noted that this effect was independent of the existence
of depression. Thus both depressed and nondepressed patients given antidepressants within
the first month poststroke improved in their ADL more than patients given antidepressants
after the first month poststroke.

Association With Cognitive Impairment—Numerous investigators have reported that
elderly patients with functional (that is, no brain injury) major depression have cognitive
deficits that improve with treatment of depression (that is, dementia of depression).21

Among patients with PSD, this issue was examined by Robinson et al,22 whereby patients
with major depression following a left-hemisphere stroke were found to have significantly
more impairment on the MMSE than a comparable group of nondepressed patients. Both the
size of the patient’s lesion and the severity of their depression correlated independently with
severity of cognitive impairment. In a follow-up study, Starkstein et al23 reported that stroke
patients with major depression—who were matched with nondepressed patients, with
comparable levels of education, for both lesion location and lesion volume—had
significantly lower (that is, more impaired) MMSE scores.

Morris et al,3 Downhill et al,24 and Spalletta et al25 also reported a similar phenomenon. In
the Spalletta et al study,25 among 153 patients with first-ever stroke lesions of the left (n =
87) or right (n = 66) hemisphere who were less than 1-year poststroke, patients with left-
hemisphere lesions and major depression (n = 30) showed significantly more impairment on
the MMSE than nondepressed patients with left-hemisphere lesions (n = 27).

Treatment studies of PSD have consistently failed to show an improvement in cognitive
function, even when poststroke mood disorders responded to antidepressant therapy.26

However, Kimura et al27 examined this issue in a study of patients with major (n = 33) or
minor (n = 14) PSD, comparing nortriptyline- and placebo-treated patients using double-
blind methodology. When patients were divided into those who responded to treatment (that
is, greater than 50% decline in HDRS score) and those who did not respond, there is a
significantly greater improvement in MMSEs among patients who responded to treatment (n
= 24), compared with patients who did not respond to treatment (n = 23). A repeated
measures ANOVA demonstrated a significant Group × Time interaction, with responders
having significantly less impaired MMSE scores than nonresponders at nortriptyline doses
of 75 mg (P = 0.04) and 100 mg (P = 0.03). A follow-up of patients treated for cognitive
impairment associated with PSD showed that the improved cognitive function lasts for 2
years or more, even after the antidepressant is stopped.28

Earlier treatment studies did not show a significant effect of treatment of depression on
cognitive function because of effect size. When nortriptyline-treated patients, some of whom
responded to treatment and some of whom did not, were compared with placebo treatment,
some of whom responded and some of whom did not, the effect size was only 0.16. When
patients were divided into those who responded and those who did not respond, the effect
size increased to 0.96, thus allowing a significant difference to be demonstrated with a much
smaller group size.

Association With Mortality—Increased mortality is perhaps the ultimate validation of
the importance of depression in the prognosis following stroke. The first study to examine
mortality associated with PSD was reported by Morris et al.29 At 10-year follow-up,
mortality status was obtained for 91 of 103 patients who were initially examined following
acute stroke. The 48 (53%) patients who had died were compared with those who had
survived. Patients with acute PSD were 3.4 times more likely to have died during 10 years
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of follow- up, compared with patients who were nondepressed after the acute stroke (OR
3.4; P = 0.007). Further, the frequency of death among patients with a diagnosis of major,
compared with minor, depression at the time of the acute stroke was identical (that is, 70%).
A multiple logistic regression was carried out examining factors of age, marital status, sex,
social class, social ties, social functioning, MMSE score, ADL, alcohol use, medical
comorbidity, type of stroke, hemispheric and cortical-subcortical lesion location, volume of
lesion, severity of impairment, and severity of depression on the likelihood of survival
during 10 years. After controlling for these variables, depression severity was independently
associated with mortality (AOR 3.7; P = 0 .03). House et al30 examined 2 4 8 hospitalized
patients 1 month following acute stroke, with follow- up at 12 and 24 months. Mood
symptoms were assessed using the semi-structured Present State Examination and the
GHQ-28. Patients scoring 1 or more on the depression subscale of the GHQ (that is, 3 items
examining depressive symptoms) had an odds ratio of mortality 2.4 times greater than those
who scored zero on the depression subscale at 1-year follow-up. At 24 months, a multiple
logistic regression analysis found a GHQ–Depression subscale score of 1 or greater, older
age, and MMSE scores of less than 24 were independently associated with increased
mortality. The largest study was a retrospective study conducted by Williams et al31 in
which the records of 151 119 veterans hospitalized for ischemic stroke who survived more
than 30 days were reviewed. Within 3 years poststroke, 2405 veterans had a diagnosis of
depression and 2257 had other psychiatric diagnoses (primarily substance abuse or anxiety
disorder). Among the depressed patients, 59.0% were alive at 6 years, while 58.7% of the
patients with substance abuse and anxiety disorders and 63% of the patients with no
depression or substance abuse diagnosis were alive (HR 1.13; P < 0.01 for depression). The
major shortcoming of this retrospective review is the low rate of depression (5%), which
suggests many depressions were missed.

Thus PSD appears to be a significant risk factor for increased death as early as 1 year and as
late as 7 years following stroke. The mechanism that produces these increased death rates is
an important issue, which has, thus far, not been examined except for one recent study32

showing that PSD is associated with decreased HRV. Tokgozoglu et a133 reported that
patients with decreased HRV, as a result of stroke lesions of the insular cortex, are at risk for
sudden death, and Makikallio et a134 found that decreased long-term HRV was the only
multivariate predictor of death (HR 4.5; P < 0.001) after adjusting for age.

Mechanism of Depression—Experiments assessing the association of focal lesions with
depressive disorder were the first to identify strategic brain regions whose dysfunction was
associated with depression. Robinson et al35 found that lesions involving the left frontal
region of the brain were associated with a significantly higher frequency of depression
during the first 2 months following acute stroke than comparable lesions of the right
hemisphere or posterior lesions of the left hemisphere. Subsequently the work of other
investigators36–39 identified that left-lateral frontal lobe, caudate, or putamen lesions were
significantly more likely to produce depression during the acute stroke period than com-
parable lesions of the right hemisphere. In addition to this anatomic basis of depression,
there is growing evidence that abnormality of proinflammatory protein release provoked by
brain injury or regional dysfunction may play a crucial role in the physiological and
neurochemical dysfunctions that may underlie the pathophysiology of depression. There is a
great deal of human and animal experimentation documenting that cerebral ischemia leads
to the perturbation of – proinflammatory cytokines such as IL-1_, IL-6, and IL-18, and
tumour necrosis factor-alpha 20–22.40 These cytokines have also been shown to produce
widespread activation of indolamine 2, 3-dioxygenase, which metabolizes tryptophan to
kynurenin, thus depleting serotonin.40 Further, antidepressant drugs have been shown to
have an antiinflammatory effect.41 We have recently described that IL-18 peripheral levels
are negatively correlated with depression severity in acute stroke survivors.42 This may
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indicate that the inflammatory processes leading to PSD, just as laterality of lesion location,
are time dependent. Thus mechanisms of depression in patients with acute and chronic
stroke must be considered different and this may impact on future treatment interventions.

Other mechanisms of PSD have also been proposed. For example, Kohen et al43 recently
showed that among 75 depressed and 76 nondepressed patients attending an outpatient
stroke clinic that people with serotonin transporter protein promoter polymorphism/s were
3.1 times more likely to have PSD than patients with the 1/1 or 1/xl geno- type. Further,
patients with the serontonin transporter geno- type STin2 (variable number tandem repeats)
9/12 or 12/12 were 4.1 times more likely to be depressed than the patients with the STin2
(tandem repeats) 10/10 type. However, the mechanisms by which these genes act to increase
the probability or decrease the probability of depression are not known.

Treatment of PSD—Currently, there are 10 placebo-controlled, randomized double-blind
treatment studies on the efficacy of single antidepressant treatment of PSD (online eTable
3). The first treatment study of PSD was conducted by Lipsey et al44 in which 11 patients
treated with nortriptyline who completed the 6-week study with doses increasing from 25 to
100 mg showed significantly greater improvement in their HDRS scores than did the 15
placebo-treated patients who completed the study (P < 0.01). The first study45 to use a
selective serotonin reuptake inhibitor drug found that patients receiving citalopram (20 mg
for patients aged 64 years and younger; 10 mg for patients aged 65 years and older [n = 27])
showed a significantly greater reduction in HDRS scores both at 3 and at 6 weeks,
administered identically with fluoxetine. ITT analysis46 demonstrated a significant Time ×
Treatment interaction, with nortriptyline-treated patients showing a significantly greater
decline in HDRS scores than either the placebo- or fluoxetine-treated patients at 12 weeks of
treatment. ITT response rates were 10 of 16 (62% for nortriptyline), 2 of 23 (9% for
fluoxetine), and 4 of 17 (24% for placebo). There were no significant differences between
the fluoxetine and placebo groups.

A 7-year follow-up of the patients in this study47 found that treatment with either fluoxetine
or nortriptyline was associated with a significantly lower mortality rate than placebo.47 This
finding is consistent with the hypothesis that antidepressants block the effect of cytokines
and other inflammatory agents in producing decreased HRV. The only study to examine a
norepinephrine uptake inhibitor drug was conducted by Rampello et al,48 comparing
reboxetine and placebo in PSD with psychomotor retardation. Among the 16 patients given
reboxetine (4 mg/day) there was a significantly greater decline in HDRS and BDI49 (HDRS,
mean 24.1, SD 1.5, to mean 9.3, SD 2.1; BDI, mean 20.6, SD 2.2, to mean 8.1, SD 3.4),
compared with placebo during the 16-week trial (HDRS, mean 24.0, SD 1.3, to mean 22.7,
SD 2.4; BDI, mean 19.9, SD 1.5, to mean 18.4, SD 3.3). The number of completers and the
relative rates of response and remission were not given.

Based on the available data, if there were no contraindications to nortriptyline, such as heart
block, cardiac arrythmia, narrow angle glaucoma, sedation, or orthostatic hypotension,
nortriptyline remains the most extensively investigated treatment for PSD. Doses of
nortriptyline should be increased slowly and blood levels should be monitored with a goal of
achieving serum concentrations between 50 and 150 ng/mL. If there are contraindications to
the use of nortriptyline, citalopram (20 mg for patients aged 65 years and younger and 10
mg for those aged 66 years and older), or reboxetine (2 mg twice per day) would be
alternative choices.

Although it has not been used in a randomized control trial, electroconvulsive therapy has
also been reported to be effective in treating PSD.50 It caused few side effects and no
neurological deterioration. Psychostimulants have also been reported in open-label trials to
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be effective for the treatment of PSD. Finally, psychological treatment using CBT in 123
stroke patients has been found by Lincoln et al51 to be no more effective than attention (that
is, placebo) treatment (CBT completers, n = 39; placebo completers, n = 43).

Prevention of PSD
Based on prevalence rates of depression following stroke, patients who survive the acute
stroke may constitute a particularly good population for preventive intervention for
depression. Four groups of investigators have attempted to prevent the development of
PSD.52–54 The first was reported by Palomäki et al,52 who conducted a randomized double-
blind, placebo-controlled study of 100 patients aged 70 years and younger admitted to
hospital for acute ischemic stroke. Patients received either 60 mg/day of mianserin or
placebo for 1 year and were examined at 2-, 6-, 12-, and 18-month follow-up. At no time
during the 18 months did the preva- lence rate for DSM-III-R major depression differ
between treatment groups. Rasmussen et al,54 using double-blind methods and random
assignment, treated 137 nondepressed patients, during 12 months following acute stroke,
with sertraline (mean dose 63 mg/day; n = 70) or placebo (n = 67). The depression
occurrence rate during the 12 months, based on an HDRS-17 score of more than 18, was
8.2% (90% CI 2.4% to 13.9%) (that is, 3 of 35 completers) for sertraline compared with 2 2 .
8 % (90 % C 13 . 7 % to 32 . 0 % ) ( that is, 7 of 32 completers) for placebo. Although the
placebo rate of depression was higher than the sertraline rate, the difference between groups
was not significant, owing to the relatively small number of completers (that is, only 49%
completed the study). Almeida et a153 also conducted a prevention trial in which 111
patients within 2 weeks following stroke were randomized to treatment with sertralin e (5 0
mg/day) (n = 55) or placebo (n = 56) in a 24-week double- blind clinical trial. Results
demonstrated no significant inter- group difference in the prevalence of Hospital Depression
and Anxiety Scale scores of 8 or more during the 24 weeks of treatment. Among sertraline-
treated patients, 8 out of 48 (16.7%) developed depression, compared with 11 out of 51
(21.6%) placebo-treated patients (incidence rate ratio 0.8; 95% CI 0.3 to 2.1). The most
recent prevention trial was reported by Robinson et al5 in which 176 nondepressed patients
within 3 months following acute stroke were treated in a double-blind randomized trial of
escitalopram (n = 59) and placebo (n = 58) and a nonblinded arm of problem-solving
therapy (n = 59). Treatment failure was determined by developing either major or minor
depression using DSM-IV criteria. Based on an ITT analysis, patients who received placebo
were significantly more likely to develop depression than those who received escitalopram;
(that is, 11 with major and 2 with minor depressions [22.4%], compared with 3 with major
and 2 with minor depressions [8.5%], adjusted HR 4.5; P < 0.001); and also more likely than
people who received problem-solving therapy (5 major and 2 minor depression [11.9%])
(adjusted HR 2.2; P < 0.001) (Figure 2). Findings were adjusted for history of mood
disorders, age, sex, treatment site, and severity of impairment. The vast majority of
depressions that were prevented were first-episode depressions. This was the first study to
demonstrate, using double-blind methodology, that first-episode depressions can be
prevented by antidepressants.

Conclusion
There has been a steadily increasing interest during the past 20 years in PSD. Effective
treatments have been demonstrated both for acute PSD and for prevention of depression.
Given the adverse effect of PSD on recovery in ADL and cognitive function, as well as the
increased mortality rate, prevention of PSD using antidepressant medications may play an
increasingly prominent role in the management of patients following acute stroke.
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Clinical Implications

• Depression occurs in about 40% of acute stroke patients.

• Depression is an independent factor leading to poor recovery and mortality.

• Depression may be effectively treated and prevented.

Limitations

• There is significant variability between studies in method of diagnosis.

• The time since stroke is crucial in assessing the course of depression.

• Further research on the mechanism of depression and morality is urgently
needed.
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Figure 1.
ADL improvement in Functional Independence Measure (FIM)
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Figure 2.
Kaplan-Meier curves for each treatment arm
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