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POST-STROKE ANXIETY AND DEPRESSION: RELATIONSHIPS  
TO COGNITIVE REHABILITATION OUTCOME

Maria C. Quattropani, Alessandra Geraci, Vittorio Lenzo, Roberto Delle Chiaie, Antonella Filastro

Abstract
Objective: this study examined the prevalence of depression and anxiety as well as the relationship to cognitive 

functioning in the sub-acute phase and at 2 months post-stroke in a sample of 40 inpatients. This study also explored 
the relationship between anxiety, depression and the side of lesions caused by stoke. In addition, efficacy of 
neuropsychological intervention on anxiety, depression and cognitive functioning was evaluated. 

Method: a convenience sample of 40 post-stroke patients was recruited from an inpatient rehabilitation unit. They 
completed the Mini Mental State Examination (MMSE), the Verbal Memory Span and Visuospatial Memory Span, 
the Raven’s Colored Progressive Matrix (RCPM), the Guidelines for the Rating of Awareness Deficits (GRAD), the 
Clinical Insight Rating Scale (CIRS), the Hamilton Rating Anxiety Scale (HAM-A), and the Hamilton Rating Scale for 
Depression (HAM-D) in the subacute phase (T1) and 2 months after stroke (T2). Medical information about the stroke 
and its characteristics was provided. A control sample of 21 orthopaedic patients was enrolled to compare anxiety, 
depression and the efficacy of treatment. A correlational analysis was performed to examine the relationships between 
anxiety, depression, and cognitive functioning in the sample of post-stroke patients.

Results: results showed significant differences between the post-stroke sample and control sample in anxiety 
and depression. There were no significant differences in anxiety and depression between patients with left and right 
hemisphere lesions. In addition, neuropsychological intervention was effective on anxiety and cognitive functioning 
but not on depression. Results of correlational analysis showed specific and significant associations between anxiety, 
depression and cognitive functioning.

Conclusions: the findings suggest that it is important to focus on anxiety and depression in post- stroke patients 
in order to specifically guide rehabilitation procedures in the different stages of stroke. Psychological support for 
depression in addition to neuropsychological intervention is important in the early post-stroke stage.
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Introduction
Post-stroke depression (PSD) is a common psychiatric 

symptom after stroke. The prevalence of major depression 
in patients following a stroke has been reported at 17.7% 
(Mitchell et al. 2017). Stroke survivors with PSD had 
worse functional outcomes and impairment compared to 
patients without depression (Bilge et al. 2008, Schmid 
et al. 2011). Risk factors associated with PSD are stroke 
severity, cognitive impairment, physical disability and 
functional dependency (Babkair 2017). Studies that have 
explored the relationship between the neuro-anatomic 
locus of brain damage and the incidence of PSD have 

found conflicting evidence (Towfighi et al. 2016). For 
example, a meta-analysis has shown that there is a weak 
relationship between PSD and right hemisphere lesions 
(Yu et al. 2004). On the other hand, results of a recent 
meta-analysis suggest that left hemisphere lesions are a 
risk factor for PSD during the subacute phase of stroke 
(Zhang et al. 2017).

Several studies have found that socio-psychological 
factors were important risk factors of PSD (Liu et al. 
2017). In addition, a high level of social support exerts 
protective influence on depressive symptoms after a 
stroke (Volz et al. 2016). 

Most of the research has focused on depressive 
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symptoms but patients also demonstrate anxiety after 
a stroke. Post-stroke anxiety (PSA) has recently begun 
to be examined (Barker-Collo 2007) and it is associated 
with a poorer recovery (Morris et al. 2017). The point 
prevalence of PSA in patients following a stroke was 
approximately 20% (Knapp et al. 2017). Moreover, point 
prevalence of PSA cannot be attributed to higher rates of 
comorbid depression (Cumming et al. 2016). PSA alone 
seems to be associated with right hemisphere lesions 
(Astrom 1996).

However, most of the studies have investigated anxiety 
and depression separately in stroke patients. Recently, 
some studies have examined health-related quality of 
life (HRQoL) in patients following a stroke. Five years 
after a stroke, higher levels of depression, anxiety and 
disability were associated with lower scores for HRQoL 
in patients (De Wit et al. 2017). In this regard, there is 
a strong relationship between psychological factors 
and a risk of unfavorable HRQoL (Mierlo et al. 2017). 
Neuropsychological functioning seems to have a role in 
predicting HRQoL and the participation of inpatients in 
rehabilitation (Boosman et al. 2017). Engaging in work 
and social activities is an important factor associated 
with a better recovery over time following a stroke (Tse 
et al. 2017). Post-stroke patients need psychological and 
social support (Harrison et al. 2016) and more research 
is necessary to investigate the efficacy of psychological 
interventions and post-stroke rehabilitation programs for 
patients before returning home. In fact, few guidelines 
exist regarding assessment, treatment, and prevention of 
psychiatric symptoms in post-stroke patients (Towfighi 
et al. 2016). In addition, little is known about the 
impact of neuropsychological treatment on reduction of 
mood symptoms two months after a stroke. Cognitive 
impairment is very common in the acute stages after 
a stroke and even though it decreases over 6 months 
post-stroke, long term cognitive deficits are prevalent 
(Blackburn et al. 2013). 

The aims of this study are: (1) to examine the 
prevalence of PSD and PSA in a sample of patients 
following a stroke in the sub-acute phase and 2 months 
from the onset of the stroke compared with a control group 
of orthopaedic patients; (2) to explore the differences 
of PSD and PSA on the basis of lesion location; (3) 
to evaluate the effects of early neuropsychological 
rehabilitation on anxiety, depression and cognitive 
impairment at 2 months after stroke; (4) to explore the 
associations between cognitive functioning, anxiety and 
depression in post-stroke patients.

Method
Participants

The sample consisted of 61 participants that were 
admitted to an inpatient rehabilitation unit. Forty patients 
were admitted with a primary diagnosis of stroke. 
Patients were assessed in sub-acute stroke and 2 months 
from the onset of the stroke. 

The control group consists of 21 orthopaedic 
patients (10 males; 11 females) admitted to the same 
rehabilitation unit for two months of treatment. 
Participants were selected to achieve group-wise 
matching on average chronological age and balanced 
gender percentage. Inclusion criteria for stroke patients 
were first-ever stroke; sufficient comprehension assessed 
with neuropsychological tests; able to be assessed. 
Inclusion criteria for orthopaedic patients were no stroke 
in anamnesis; sufficient comprehension assessed with 
neuropsychological tests; able to be assessed.

Exclusion criteria both for stroke and orthopaedic 
patients were a positive anamnesis for any psychiatric 
disorder included in the Diagnostic and Statistical 
Manual of Mental Disorders (DSM-5; APA 2013).

Procedure
Ethical approval was obtained from the Ethics 

Committee of the hospital. Patients were enrolled over 
a 12-month period in the inpatient rehabilitation unit. At 
the time they were first approached, participants were 
about 10 days post-stroke. 

Informed consent for assessment at subacute 
phase and at 2 months after stroke was obtained from 
participants. It was explained that consent was voluntary 
and that participation in this study did not influence the 
rehabilitation program that the patients were enrolled in. 
The consent form informed participants of their right to 
withdraw from the study.

Neuropsychological assessment and clinical 
evaluations were conducted according to standardized 
procedures. The assessment was administered by an 
expert neuropsychologist and took about 120 minutes 
to complete. Medical information was obtained by the 
neurologists of the rehabilitation unit. 

Measures
Neuropsychological measures. Cognitive status 

was measured with the Mini-Mental State Examination 
(MMSE) (Folstein et al. 1975, Measso et al. 1993). 
Short-term memory was assessed by Verbal Span and 
Visuospatial Span (Corsi’s block-tapping test, verbal 
span; Spinnler and Tognoni, 1987). The Verbal Span 
subtest is a short-term auditory memory task which 
requires the subject to repeat increasingly longer series 
of words. The series range in length from two to nine 
words. Two trials are presented for each series, and 
the subtest is discontinued after failure on both trials 
for a series. The Corsi block-tapping task is used to 
assess visuospatial memory and working memory. The 
examiner taps the blocks starting with sequences of two 
cubes. The subject has to reproduce a given sequence by 
tapping the blocks in the same sequence they see. If two 
sequences are reproduced correctly the sequence length 
increases by one item. The procedure ends when two 
sequences are reproduced erroneously. Long-term verbal 
memory was assessed by Prose Memory task (Spinnler 
and Tognoni 1987). In this test, memory for details of 
a prose story is tested. The subject is asked to tell the 
story from memory and after 15 minutes to repeat the 
story to assess delayed prose recall. Raven’s Colored 
Progressive Matrices task (RCPM) (Raven 1954, 
Belacchi et al. 2008) is used to assess abstract and logical 
reasoning. The RCPM consists of 36 items (three sets of 
12) and involves completing a pattern or figure with a 
part missing by choosing the correct missing piece from 
among six alternatives. Patterns are arranged in order of 
increasing difficulty. 

Insight and Awareness measures. Assessment 
of insight was done by means of two assessment 
instruments: the Guidelines for the Rating of Awareness 
Deficits (GRAD; Verhey et al. 1995) and the Clinical 
Insight Rating scale (CIRS; Ott and Fogel 1992). Both 
scales are in a semi-structured interview format and are 
preceded by an interview with the patient’s caregiver 
during which the reasons for medical checkup/
admission, duration of illness, rate of progression 
of cognitive deficits, functional impairment, and 
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The standardized mean difference effect size statistic 
was used to compare outcome measures (anxiety and 
depression) between the two samples at T1 and T2 
(Cohen 1988). An effect size value of .2 is considered 
small, a value of .5 is considered medium, and a value of 
.8 is considered large. 

An independent t-test was used to compare patients 
with left and right hemisphere lesions for PSD and PSA 
at T1 and T2. In addition, cognitive functioning, insight 
and awareness in the sub-acute phase were compared. 

A paired t-test was used to assess the efficacy of 
rehabilitation intervention for stroke patients. A T-test 
was computed for anxiety and depression symptoms 
(indexed by HRSA and HDRS), and cognitive functioning 
(indexed by MMSE) at T1 (subacute phase of stroke) and 
T2 (after 3 months). 

The standardized mean difference (Cohen’s d) was 
also used to compare the magnitude of treatment effect 
for post-stroke patients (Cohen 1988, Dunlop et al. 1996).

Relationships among the variables were examined 
with Pearson product-moments coefficients. An absolute 
value of r of .1 is considered small; an absolute value 
of .3 is considered medium; and .5 is considered as 
large (Cohen 1988). Comparisons were computed with 
Student’s t-test and the Bonferroni correction. The levels 
of statistical significance were set at p ≤ .05 and p ≤ . 01.

Neuropsychological and behavioral treatment
Neurological patients underwent 45 minutes of 

neuropsychological rehabilitation four times weekly for 
two months. Neuropsychological treatment was aimed 
at developing compensating skills, recovery of cognitive 
deficit, awareness of limits and behavioral interventions. 
All cognitive exercises were planned after a first 
neuropsychological evaluation, where results defined 
different neuropsychological profiles. We proposed 
table exercises and cognitive rehabilitation software to 
stimulate selective language disorders, attention deficit 
disorders, apraxia, memory problems, and executive 
function disorders. To modify behavioral disorders 
demonstrated by patients, we also proposed behavioral 
interventions with the aim of teaching the patients to 
eliminate inappropriate behaviors and providing the 
means to prepare social reintegration designed to achieve 
a satisfactory degree of independence and the recovery of 
relational skills. After cognitive and behavioral treatment, 
the patients underwent a final neuropsychological 
evaluation in which changes in cognitive functions and 
any improvements achieved were recorded.

Results
Demographic and medical characteristics 

Socio-demographics and medical characteristics of 
the sample are presented in table 1. All patients were 
native Italian speakers and Italian nationals. The 40 
participants with diagnosis of stroke were 20 males 
and 20 females with a mean age of 68.48 years (S.D. = 
10.98), and the level of education in years was 7.08 (S.D. 
= 3.23). 

With respect to medical status, the majority of 
the patients (82.5%) had suffered an ischemic stroke; 
according to CT scans, 20 (50%) participants had left 
hemisphere damage and 20 (50%) right hemisphere 
damage.

The mean age of the control sample was 69.52 years 
(SD = 19.32), and the level of education in years was 

behavioral disturbances are investigated. Insight scores 
are derived by the comparison of the patient’s responses 
and the clinical information gathered with the help of 
the caregiver. Issues are discussed more extensively 
in an open interview, in which the clinician tries to get 
an impression of the degree and nature of the patient’s 
cognitive symptoms. Scoring is made directly after the 
interview. Awareness was judged to be intact (score 
= 4) when the cognitive problems were mentioned 
spontaneously by the patient and when the history 
according to the caregiver corresponds to that of the 
patient. When the patient commented spontaneously 
about his or her cognitive deficit, but there were apparent 
discrepancies between the patient’s and caregiver’s 
anamnesis, awareness was scored as mildly impaired 
(score =3). Awareness was scored as 2 (severely 
impaired) when there were clear discrepancies between 
the patient’s and the caregiver’s history. When the patient 
denied any explicit awareness, insight was scored as 1 
(absent). The CIRS is a scale that assesses the patient’s 
awareness regarding the following aspects: (a) the reason 
for recovery; (b) his or her cognitive deficits; (c) his or 
her functional deficits; and (d) his or her perception of 
the progression of the disease. Each item is ranked from 
0 to 2, yielding a total rating that ranges from 0 (insight 
preserved) to 8 (insight totally absent). In this study, the 
Italian version of the two scales was used (Vallotti et al. 
1997).

Clinical measures. The Hamilton Rating Anxiety 
Scale (HAM-A) (Hamilton 1959) is used to assess 
anxiety symptoms during hospital stays. The HAM-A 
is administered by an interviewer who asks a semi-
structured series of questions related to symptoms of 
anxiety. The interviewer then rates the individuals on 
a five-point (0-4) scale for each of the 14 items. Seven 
of the items specifically address psychic anxiety and 
the remaining seven items address somatic anxiety. The 
interview and scoring takes about 15 minutes. The rater 
enters a number for each symptom construct that ranges 
from 0 (not present) to 4 (extreme symptoms).

The Hamilton Rating Scale for Depression (HAM-D) 
(Hamilton 1960, Fava et al. 1982) is designed to rate the 
severity of depression in patients and it is composed of 
21 items. It is based on the clinician’s interview with the 
patient and probes symptoms such as depressed mood, 
feelings of guilt, thoughts of suicide, sleep disturbances, 
anxiety levels and weight loss. The interview and scoring 
take about 15 minutes. The rater enters a number for each 
symptom construct that ranges from 0 (not present) to 4 
(extreme symptoms).

Statistical analyses
Analyses were performed with SPSS v.22 (SPSS 

Inc. 2013) statistical software and Excel software. Data 
obtained from the research was checked and subsequently 
analyzed by descriptive and inferential statistical 
analysis. Descriptive statistics such as the means and 
standard deviations of the variables are reported. The 
data shows a good range of variance and there were no 
unvaried outliers for the variables considered.

An independent t-test was used to compare the levels 
of anxiety and depression in the sub-acute phase and at 
2 months post-stroke with a control sample. This period 
was chosen because cognition improved significantly 
between 2 and 6 months post-stroke and patients could 
engage throughout acute care and rehabilitation (Nijsse 
et al. 2016).
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Table 3 shows the results of the t-test for the two 
samples on the basis of the location of the stroke 
lesion. Results showed a significant difference (with 
Bonferroni correction for eleven comparisons, the new 
critical alpha level was 0.004) between patients with 
left hemisphere lesions and right hemisphere lesions for 
Verbal Span (t= -2.97; p = 0.004). There were no other 
significant differences. 

Efficacy of treatment for stroke patients
Table 4 shows the t-test and correlation coefficients 

among the subacute phase of stroke and after three 
months for stroke patients. Results showed high 
correlation coefficients between T1 and T2 for MMSE 
(r = .85; p<0.001), HRSA (r =.82; p<0.001), and HRSD 
(r =.96; p<0.001).

Results of the paired t-test showed significant 
differences (with Bonferroni correction for three 
comparisons, the new critical alpha level was 0.02) for 
MMSE and HRSA. Specifically, MMSE scores after 2 
months were higher than those observed in the subacute 
phase. On the other hand, HRSA scores decreased 
significantly after 3 months after stroke. These results 
were confirmed by the mean effect size that was large 
only for MMSE and HAM-A (respectively, d = -1.083 
and d = 0.804). Hence, patients showed a significant 
improvement in cognitive functioning and anxiety, but 
not in depression. 

Relationships between variables in post-stroke 
patients

Table 5 shows the mean scores, and zero-order 
correlations for all the observed variables. There 
were high coefficient correlations between anxiety, 

7.38 (SD = 3.23). A between t-test showed no significant 
difference in the mean age and level of education of post-
stroke sample or orthopaedic sample. 

Comparisons between post-stroke patients and 
control group at T1 and T2

Table 2 shows the results of the t-test for the two 
samples at T1 and T2. Results showed significant 
differences (with Bonferroni correction for four 
comparisons, the new critical alpha level was 0.01) 
between post-stroke patients in sub-acute phases (T1) 
and the control sample of orthopaedic patients for 
anxiety and depression. Moreover, the mean effect size 
between the two samples at T1 was large both for anxiety 
and depression (respectively, d = 2.096 and d = 1.292).

Results also showed significant differences between 
the two samples at T2. In addition, the mean effect size 
between the two samples at T2 was large both for anxiety 
and depression (respectively, d = 2.448 and d = 1.271). 
Specifically, post-stroke patients showed higher scores in 
anxiety and depression than in the control sample both 
at T1 and T2. 

Comparisons of stroke lesion location
In the post-stroke sample, there were 10 males and 

10 females with left hemisphere lesions, ranging in age 
from 49 to 86 years (mean =65.05; S.D. = 11.46). The 
level of education in years was 6.95 (S.D. = 2.91). There 
were 11 males and 9 females with right hemisphere 
lesions, ranging in age from 52 to 87 years (mean = 
71.90; S.D. = 9.56). The level of education in years was 
7.20 (S.D. = 3.59). The two samples did not differ in the 
mean age (t(38)= -2.05; p = .05) and level of education 
(t(38)= -0.24; p = .82).

Table 1. Demographic and medical characteristics of the sample

Demographic and medical
characteristics Post-stroke patients (n= 40) Orthopaedic patients (n = 21) t (df = 59)

Age M(SD) 68.48 (10.98) 69.52 (19.32) -.271
Level of education in years M(SD) 7.08 (3.23) 7.38 (3.23) -.351
Type of stroke
   Ischemic 33 (82.5%)
   Hemorrhagic 7 (17.5%)
Lesion location 
   Right hemisphere 20 (50%)
   Left hemisphere 20 (50%)

** p < 0.01; *p < 0.05

Table 2. Results of t-test for independent samples for post-stroke sample (n = 40) at subacute phase (T1) and after 
2 months (T2) and control sample (n = 21) of HRSA and HRSD

Variable Post-stroke sample 
M(SD)

Control sample 
M(SD)

Mean 
difference

Std. error 
difference t (df = 59) d

HAM-A T1 14.67 (6.48) 4.24 (2.74) 10.44 1.48 7.04** 2.096
HAM-D T1 11.40 (3.63) 6.00 (4.66) 5.40 1.08 5.00** 1.292
HAM-A T2 10.50 (3.46) 3.52 (2.07) 6.98 0.82 8.47** 2.448
HAM-D T2 11.08 (3.56) 5.90 (4.53) 5.17 1.06 4.90** 1.271

Notes: *p<0.05; **p<0.001; HAM-A = Hamilton Anxiety Rating Scale; HAM-D = Hamilton Depression Rating Scale.
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lately begun to be investigated. However, emotional 
reactions influence both rehabilitation and recovery 
of post-stroke patients. Results of this study have 
shown that post- stroke patients have higher and more 
dysfunctional scores for both anxiety and depression 
than other inpatients in the rehabilitation unit. These 
differences regarding anxiety and depression persisted 
for 2 months post-stroke.

These findings confirm that post-stroke patients need 
multidisciplinary programs including acute care as well 
as rehabilitation to reintegrate into daily life. 

The second aim of this study was to explore the 
differences of PSD and PSA on the basis of lesion 
location. Results of past studies have found conflicting 
evidence for the relationship between PSD and 
hemispheric side of lesion (Towfighi et al. 2016). On 
the other hand, PSA alone was associated with right 
hemisphere lesion (Astrom 1996). Results of this study 
did not show any significant differences for PSD and 
PSA in the subacute phase as well as at 2 months after 
the stroke. 

The third aim of this study was to examine the 
efficacy of the rehabilitation program on patient anxiety, 
depression and cognitive functioning. Results of this 
study reveal that there was an improvement in cognitive 
functioning and anxiety but not on depression. In this 
perspective, it is important to identify vulnerable patients 
that need psychological support or psychotherapy after 
acute care. Clinicians should be trained to evaluate 
anxiety and depression as well as cognitive functioning. 
Many studies have shown that psychological symptoms 
such as anxiety and depression are correlated with 

depression, and cognitive functioning evaluated in 
the subacute phase and 2 months after the stroke 
(respectively, r = .82; p < .01; r = .96; p < .01; and r 
= .85; p < .01). In addition, GRAD was negatively 
correlated with CIRS (r = -.82; p < .01). MMSE at 
T1was moderately correlated with GRAD (r = .37; p 
< .05) and CIRS (r = -.33; p < .05). RCPM was largely 
correlated with GRAD (r = .60; p < .01), CIRS (r = 
-.57; p < .01), and moderately with MMSE at T1 (r = 
.37; p < .05). The Corsi block-tapping task was largely 
correlated with GRAD (r = .51; p < .01), CIRS (r = 
-51; p < .01), and Raven (r = .53; p < .01). In addition, 
the Corsi block-tapping task was moderately correlated 
with MMSE at T1 (r = .46; p < .01). The verbal span 
subtest was highly correlated with MMSE at T1 (r = 76; 
p < .01). HAM-D at T1 was moderately and positively 
correlated HAM-A at T1 (r = .47; p < .01). HAM-D 
at T2 was largely correlated with HAM-A at T1 (r = 
.51; p < .01). HAM-A at T2 was moderately correlated 
with HAM-D at T2 (r = .37; p < .05). MMSE at T2 was 
highly correlated with Verbal Span test (r = .55; p < .01) 
and moderately correlated with Corsi (r = .43; p < .01) 
and GRAD (r = .38; p < .05).

Discussion and conclusions
The first aim of this study was to examine both 

depression and anxiety in patients following a stroke. 
Negative emotions were studied in post-stroke patients 
several decades ago, but only depression has been 
extensively studied (Sinyor et al. 1986). Anxiety has 

Table 3. Anxiety, depression, and cognitive functioning by lesion location in post-stroke sample

Variable Left (n = 20)
M(SD)

Right (n = 20)
 M(SD)

Mean 
difference

Std. error 
difference t (df = 38)

GRAD 3.30 (0.80) 3.40 (0.94) -0.10 0.28 -0.36
CIRS 1.80 (2.14) 2.35 (3.36) -0.55 0.89 -0.62
MMSE T1 17.35 (8.48) 22.45 (7.70) -5.10 2.56 -1.99
RCPM 18.45 (9.18) 16.60 (9.50) 1.85 2.95 0.63
CORSI 3.30 (0.98) 3.50 (1.28) -0.20 0.36 -0.56
VERBAL SPAN 2.15 (1.46) 3.25 (0.79) -1.10 0.37 -2.97**
HAM-A T1 14.35 (5.66) 15.00 (7.34) -0.65 2.07 -0.31
HAM-D T1 11.45 (3.87) 11.35 (3.47) 0.10 1.16 0.09
HAM-D T2 11.35 (3.88) 10.80 (3.28) 0.55 1.14 0.48
HAM-A T2 10.20 (2.74) 10.80 (4.10) -0.60 1.10 -0.54
MMSE T2 26.05 (4.56) 28.00 (3.20) -1.95 1.24 -1.16

Notes: GRAD = Guidelines for the Rating of Awareness Deficits; CIRS = Clinical Insight Rating Scale; MMSE = Mini Mental State 
Examination; RCPM = Raven’s Colored Progressive Matrix task; CORSI = Corsi block-tapping task; VERBAL SPAN = Verbal Span 
subtest; HAM-A = Hamilton Rating Anxiety Scale; HAM-D = Hamilton Rating Scale for Depression. * p < .05. ** p < .01.

Table 4. Results of t-test and correlations at subacute phase of stroke (T1) and after two months (T2) of MMSE, 
HRSA and HRSD in stroke patients sample (n=40)

Variable Mean difference Std. error difference R t (df = 39) d
MMSE -7.13 0.85 .85** -8.35** -1.083
HAM-A 4.18 0.65 .82** 6.39** 0.804
HAM-D 0.33 0.17 .96** 1.98 0.089

Notes: *p<0.05; **p<0.001; MMSE=Mini-Mental State Examination; HRSA=Hamilton Anxiety Rating Scale; HRSD= 
Hamilton Depression Rating Scale.
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between cognitive status and insight in the various 
stages of stroke and in a follow-up assessment.
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