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Supplementary Material 

1 Definitions of vascular risk factors 

Hypertension was defined as pre-stroke use of antihypertensive medication. 

Hypercholesterolemia was defined as pre-stroke use of lipid-lowering medication or total 
cholesterol ≥6.2 mmol/L and/or low-density lipoprotein ≥ 4.1 mmol/L at hospital admittance 
for stroke (1, 2).  

Diabetes mellitus was defined as a history of diabetes mellitus identified in the patient’s 
medical records and/or pre-stroke use of antidiabetic medication and/or HbA1c ≥ 6.5% at 
admittance for stroke.  

Coronary heart disease was defined as a history of coronary heart disease according to 
medical records.  

Atrial fibrillation was defined as a history of permanent or paroxysmal atrial fibrillation or 
atrial flutter detected on an electrocardiogram and described in medical records and/or 
permanent or paroxysmal atrial fibrillation or atrial flutter detected on an electrocardiogram 
and/or telemetry during hospital stay.  

Previous stroke or TIA was defined as a history of previous stroke or TIA identified in 
medical records. 

2 TOAST classification as TOAST modified 

The Trial of Org 10172 in Acute Stroke Treatment (TOAST) classification (3), used to 
classify etiological stroke subtypes in the present study, generates a large group in the 
category undetermined aetiology (UD) (4-6). The TOAST classification is conservative and 
may underscore clinically relevant risk factors for ischemic stroke, e.g., carotid stenosis is a 
risk factor even if it is under 50%, which is the limit set by the TOAST criteria for 
classification as large artery disease (LAD) (7). Furthermore, in regard to the classification of 
cardiac emboli as the etiology, atrial fibrillation is often underdiagnosed due to a brief 
monitoring period (48 hrs) (8). 

To achieve an etiology as clinically relevant as possible for ischemic strokes, we aimed to 
identify the most-likely stroke etiology even in the group of the TOAST classification 
labelled UD.  Therefore, experienced stroke physicians first applied the original TOAST 
criteria and classified these according to TOAST probable (3). The results for TOAST 
probable are shown in Figure S1; 232 (41%) ischemic strokes were classified as UD. 

Based on collected data; including previous medical history, electrocardiograms, telemetry, 
transthoracic and transesophageal ultrasound, and information from MRI and CT scans, we 
performed a stepwise classification of the UD group (3, 9), first into TOAST possible, as 
described by Adams et al (3), and the details described in Figure S1; 189 (34%) ischemic 
strokes were still UD. Next, these UD patients were classified as TOAST likely (9), where 
participants with findings of carotid stenosis < 50% or plaques were classified as having 
LAD (Figure S1). In this last step, the UD group was reduced to 119 (21%). The final 



TOAST classification in the present study, TOAST modified, was developed by merging 
TOAST probable, TOAST possible and TOAST likely.  

 



   

 

 

Figure S1. TOAST classification. First classified as TOAST probable based on original classification (3), then undetermined etiology 
(UD) of TOAST probable was categorized as TOAST possible, also based on original classification (3); those still categorized as UD 
were then classified as TOAST likely (9); finally, these were merged as TOAST modified. 

*of a major cerebral artery or cortical branch of an artery 

†most frequently being pure motor hemiparesis, pure sensory hemiparesis, ataxic hemiparesis, sensorimotor stroke, and dysarthria-clumsy 
hand syndrome 

**on transesophageal ultrasound 



   

 

 

3 Definition of post-stroke cognitive impairment (PSCI) according to the 5th edition of the 
Diagnostic and Statistical Manual of Mental Disorders criteria 

Cognitive status was dichotomized into  normal cognition and cognitive impairment; cognitive 
impairment comprised both mild and major neurocognitive disorders (NCD) and the cut-off for 
cognitive impairment was defined according to the cut-off for mild NCD in the 5th edition of the 
Diagnostic and Statistical Manual of Mental Disorders (DSM-5) criteria for mild and major 
neurocognitive disorders (10), as described in previous work in the Nor-COAST study (11). Five of 
six cognitive domains defined in DSM-5 were assessed; social cognition was not assessed. Complex 
attention was measured by Trail Making Test A (12); executive function by Trail Making Test B (12) 
and Verbal Fluency Test Letters (FAS) (13, 14); memory by Word List Memory and Recall Test 
(15); language by Verbal Fluency Test Category (animals) (16); and perceptual-motor function by the 
visuospatial/executive section of the Montreal Cognitive Assessment (MoCA), version 7.3 at 3 
months and version 7.1 at 18 months (17). The probability for post-stroke cognitive impairment 
(PSCI), defined as mild as well as major neurocognitive disorder according to DSM-5 criteria, was 
based on performance on cognitive tests, and participants scoring < -1.5 SD in at least one cognitive 
domain were identified as having PSCI. To include participants who were unable to complete the 
whole test battery and to minimize bias from missing data, cognitive performance was based on 
MoCA scores for participants completing MoCA only and for those with incomplete cognitive 
testing but normal scores on completed tests. 

4 4. Imputation of outcome measures 

 To minimize bias from excluded participants, imputation was performed as described in previous 
work (11) and in the following. Single items missing in the MoCA total scores were imputed by the 
mean of the available MoCA items for the same participant (n=1 at 3 months and n=0 at 18 months). 
For participants assessed by Telephone-MoCA , 8 of 30 points that could not be assessed by 
telephone and these 8 points were imputed by the mean of the available MoCA items for the same 
participant (n=20 at 3 months, where 3 had missing items in addition to the 8 points not assessed, 
n=25 at 18 months, where 5 had missing items in addition to the 8 points not assessed). For those 
participants who were able to start but not complete TMT-A (n=13 at 3 months and n=8 at 18 
months) and TMT-B (n=87 at 3 months and n=53 at 18 months) due to cognitive impairment, the 
tests’ results were set as equal to the time at the interruption of the tests, which was 300 seconds for 
both tests (11, 18). For global z, we imputed missing values on the domain z-scores using the mean 
z-scores from the other domains for the same participant at the same time point if z-scores were 
available for at least three of five domains (n=117 at 3 months and n=126 at 18 months). Other 
missing data were not imputed but treated as missing.  
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Supplementary Table S1. References for the normative data used for the cognitive test 
battery 

Cognitive Test Normative data 

Trail Making Test A (TMT-
A) and B (TMT-B) 

Participants ages 18–59 years or >80 years: Trail Making 
Test A and B: Normative data stratified by age and education 
(19) 

Participants ags 60–79 years: Age-, Sex-, and Education-
Specific Norms for an Extended CERAD 
Neuropsychological Assessment Battery–Results From the 
Population-Based LIFE-Adult-Study (20) 

Verbal Fluency Test Letters 
(FAS) 

Normative data stratified by age and education for two 
measures of verbal fluency: FAS and animal naming (21) 

Verbal Fluency Test  
Category (animals) 

Participants ages 18–59 years or >80 years: Normative data 
stratified by age and education for two measures of verbal 
fluency: FAS and animal naming (21) 

Participants ages 60–79 years: Age-, Sex-, and Education-
Specific Norms for an Extended CERAD 
Neuropsychological Assessment Battery–Results From the 
Population-Based LIFE-Adult-Study (20) 

Word List Recall Participants ages < 60 years: Consortium to Establish a 
Registry for Alzheimer’s Disease (CERAD). Part V. A 
normative study of the neuropsychological battery (22) 

Participants ages 60–79 years: Age-, Sex-, and Education-
Specific Norms for an Extended CERAD 
Neuropsychological Assessment Battery–Results From the 
Population-Based LIFE-Adult-Study (20) 

Participants ages > 80 years: CERAD-NP Battery: Age-, 
gender- and education-specific reference values for selected 
subtests. Results of the German Study on Ageing, Cognition 
and Dementia in Primary Care Patients (AgeCoDe) (23) 

Montreal Cognitive 
Assessment (MoCA) 

Montreal Cognitive Assessment: Normative data from a large 
Swedish population-based cohort (24) 

 



  Supplementary Material 

 6 

 

Figure S2. Illustration of the mixed-effects logistic and linear regression for model 1 

 

Figure S3. Illustration of the mixed-effects logistic and linear regression for model 2 
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Table S2. Participants’ performance on the cognitive domains 

 3 months 18 months 

 N Mean z-score 
(SD) 

n with z<-
1.5 (%) 

N Mean z-score 
(SD) 

n with z<-
1.5 (%) 

Attention 548 -0.99  (2.9) 124  (23) 440 -0.57  (2.4) 68  (15) 

Executive 
function 

543 -0.69  (1.5) 122  (22) 436 -0.45  (1.4) 85  (19) 

Memory 479 -0.87  (1.4) 148  (31) 353 -0.76  (1.3) 94  (27) 

Language 468 -0.64  (1.2) 101  (22) 328 -0.38  (1.4) 65  (20) 

Perceptual-
motor 
function 

568 0.058  (1.1) 64  (11) 468 -0.14  (1.3) 73  (16) 

Global z 544 -0.63  (1.2) 99  (18) 438 -0.46  (1.1) 55  (13) 

MoCA 588 -1.2  (2.1) 205  (35) 493 -0.95  (2.1) 153  (31) 

SD=Standard Deviation, MoCA=Montreal Cognitive Assessment 
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Figure S4. Sensitivity analyses without adjustment: probability for cognitive impairment 
according to DSM-5 criteria and mean z-scores for the cognitive domains with 95% confidence 
intervals at 3 and 18 months post-stroke for model 1 
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MoCA = Montreal Cognitive Assessment 

*unadjusted analysis 

### Wald χ2(1) = Wald χ2 with one degree of freedom; test of whether there is an effect of time 

‡ = p<0.01 
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Figure S5. Sensitivity analyses with exclusion of participants deceased at 18 months: 
probability for cognitive impairment according to DSM-5 criteria and mean z-scores for the 
cognitive domains with 95% confidence intervals at 3 and 18 months post-stroke for model 1 
adjusted for age, education, and sex 
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MoCA = Montreal Cognitive Assessment 

§exclusion of participants deceased at 18 months, adjusted for age, education and sex 

### LR χ2(1) = Likelihood ratio test model 1 vs a model with only age, education and sex as 
confounders, with one degree of freedom; hypothesis test of whether there is an effect of time 

‡ = p<0.01 
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Figure S6. Sensitivity analyses with exclusion of participants with pre-stroke dementia: 
probability for cognitive impairment according to DSM-5 criteria and mean z-scores for the 
cognitive domains with 95% confidence intervals at 3 and 18 months post-stroke for model 1 
for analyses adjusted for age, education, and sex 
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MoCA = Montreal Cognitive Assessment 

## exclusion of participants with pre-stroke dementia, defined as pre-stroke Global Deterioration 
Scale 4-7, adjusted for age, education, and sex 

### LR χ2(1) =Likelihood ratio test model 1 vs a model with only age, education, and sex as 
confounders, with one degree of freedom; hypothesis test of whether there is an effect of time 

‡ = p<0.01 
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Figure S7. Sensitivity analyses with adjustment for age, education, sex, pre-stroke mRS, 
NIHSS: probability for cognitive impairment according to DSM-5 criteria and mean z-scores 
for the cognitive domains with 95% confidence intervals at 3 and 18 months post-stroke for 
model 1  
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MoCA = Montreal Cognitive Assessment 

¶ adjusted for age, education and sex, pre-stroke modified Rankin Scale (mRS), National Institutes of 
Health Stroke Scale (NIHSS) 

### LR χ2(1) = Likelihood ratio test model 1 vs a model with only age, education,sex, pre-stroke 
mRS, and NIHSS as confounders, with one degree of freedom; hypothesis test of whether there is an 
effect of time 

‡ = p<0.01 
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Figure S8. Sensitivity analyses with adjustment for age, education, sex, and location of 
symptoms: probability for cognitive impairment according to DSM-5 criteria and mean z-
scores for the cognitive domains with 95% confidence intervals at 3 and 18 months post-stroke 
for model 1  
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MoCA = Montreal Cognitive Assessment 

††† adjusted for age, education, sex, and location of symptoms  

### LR χ2(1) = Likelihood ratio test model 1 vs a model with only age, education, sex and location of 
symptoms as confounders, with one degree of freedom; hypothesis test of whether there is an effect 
of time 

‡ = p<0.01 
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Figure S9. Sensitivity analyses without adjustment: probability for PSCI according to DSM-5 
criteria and mean z-scores for the cognitive domains with 95% confidence intervals at 3 and 18 
months post-stroke for model 2 
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MoCA = Montreal Cognitive Assessment 

*unadjusted analysis 

#LAD = Large artery disease 

**CE = Cardiac emboli 

††SVD = Small vessel disease 

§§UD = Undetermined and other determined strokes 

¶¶ICH = Intracerebral hemorrhage 

### LR χ2(8) = Likelihood ratio test model 1 vs model 2 with 8 degrees of freedom; hypothesis test 
of whether there is an effect of stroke subtype 

*** LR χ2(5) =Likelihood ratio test model 2 vs model 3 with 5 degrees of freedom; hypothesis test of 
whether there is an effect of time for at least one stroke subtype 

‡ = p<0.01 
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Figure S10. Sensitivity analyses with exclusion of participants deceased at 18 months: 
probability for cognitive impairment according to DSM-5 criteria and mean z-scores for the 
cognitive domains with 95% confidence intervals at 3 and 18 months post-stroke for model 2 
for analyses adjusted for age, education, and sex 
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MoCA = Montreal Cognitive Assessment 

§exclusion of participants deceased at 18 months, adjusted for age, education, and sex 

#LAD = Large artery disease 

**CE = Cardiac emboli 

††SVD = Small vessel disease 

§§UD = Undetermined- and other determined strokes 

¶¶ICH = Intracerebral hemorrhage 

### LR χ2(8) = Likelihood ratio test model 1 vs model 2 with 8 degrees of freedom; hypothesis test 
of whether there is an effect of stroke subtype 

*** LR χ2(5) = Likelihood ratio test model 2 vs model 3 with 5 degrees of freedom; hypothesis test 
of whether there is an effect of time for at least one stroke subtype 

‡ = p<0.01 
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Figure S11. Sensitivity analyses with exclusion of participants with pre-stroke dementia: 
probability for cognitive impairment according to DSM-5 criteria and mean z-scores for the 
cognitive domains with 95% confidence intervals at 3 and 18 months post-stroke for model 2 
for analyses adjusted for age, education, and sex 



 

 23 

MoCA = Montreal Cognitive Assessment 

## exclusion of participants with pre-stroke dementia, defined as pre-stroke Global Deterioration 
Scale 4–7, adjusted for age, education, and sex 

#LAD = Large artery disease 

**CE = Cardiac emboli 

††SVD = Small vessel disease 

§§UD = Undetermined and other determined strokes 

¶¶ICH = Intracerebral hemorrhage 

### LR χ2(8) =Likelihood ratio test model 1 vs model 2 with 8 degrees of freedom; hypothesis test of 
whether there is an effect of stroke subtype 

*** LR χ2(5) = Likelihood ratio test model 2 vs model 3 with 5 degrees of freedom; hypothesis test 
of whether there is an effect of time for at least one stroke subtype 

‡ = p<0.01 



  Supplementary Material 

 24 

 

Figure S12. Sensitivity analyses with adjustment adjusted for age, education, sex, pre-stroke 
mRS and NIHSS: Probability for cognitive impairment according to DSM-5 criteria and mean 
z-scores for the cognitive domains with 95% confidence intervals at 3 and 18 months post-
stroke for model 2 
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MoCA = Montreal Cognitive Assessment 

¶ adjusted for age, education and sex, pre-stroke modified Rankin Scale (mRS), and National 
Institutes of Health Stroke Scale (NIHSS)  

#LAD = Large artery disease 

**CE = Cardiac emboli 

††SVD = Small vessel disease 

§§UD = Undetermined and other determined strokes 

¶¶ICH = Intracerebral hemorrhage 

### LR χ2(8) = Likelihood ratio test model 1 vs model 2 with 8 degrees of freedom; hypothesis test 
of whether there is an effect of stroke subtype 

*** LR χ2(5) = Likelihood ratio test model 2 vs model 3 with 5 degrees of freedom; hypothesis test 
of whether there is an effect of time for at least one stroke subtype 

‡ = p<0.01 
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Figure S13. Sensitivity analyses with adjustment for age, education, sex and location of 
symptoms: probability for cognitive impairment according to DSM-5 criteria and mean z-
scores for the cognitive domains with 95% confidence intervals at 3 and 18 months post-stroke 
for model 2  
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MoCA = Montreal Cognitive Assessment 

††† adjusted for age, education and sex, and location of symptoms 

#LAD = Large artery disease 

**CE = Cardiac emboli 

††SVD = Small vessel disease 

§§UD = Undetermined and other determined strokes 

¶¶ICH = Intracerebral hemorrhage 

### LR χ2(8) = Likelihood ratio test model 1 vs model 2 with 8 degrees of freedom; hypothesis test 
of whether there is an effect of stroke subtype 

*** LR χ2(5) = Likelihood ratio test model 2 vs model 3 with 5 degrees of freedom; hypothesis test 
of whether there is an effect of time for at least one stroke subtype 

‡ = p<0.01 
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Table S3. Numbers of participants of different stroke subtypes included in the analyses 

   Stroke subtype  

   LAD CE SVD UD ICH Total 

Probability 
for 
cognitive 
impairment 

Unadjusted analyses 
and analyses adjusted 
for age, education, 
and sex 

3 
months 

130 147 129 131 52 589 

18 
months 

110 121 110 110 45 496 

Analyses adjusted for 
age, education, and 
sex, exclusion of 
deceased (n=20) 

3 
months 

125 142 126 126 50 569 

18 
months 

110 120 110 110 45 495 

Analyses adjusted for 
age, education, and 
sex, exclusion of pre-
stroke dementia 
(n=20) 

3 
months 

124 140 126 128 51 569 

18 
months 

107 116 108 109 44 484 

Analyses adjusted for 
age, education, sex, 
pre-stroke mRS, and 
NIHSS 

3 
months 

125 143 126 129 50 573 

18 
months 

108 119 108 108 42 485 

Analyses adjusted for 
age, education, sex, 
and location of 
symptoms 

3 
months 

110 120 116 107 35 488 

18 
months 

93 97 98 90 29 407 

Attention Unadjusted analyses 
and analyses adjusted 
for age, education, 
sex, pre-stroke mRS, 
and NIHSS 

3 
months 

124 136 126 118 50 548 

18 
months 

93 108 104 96 39 440 
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Analyses adjusted for 
age, education, and 
sex, exclusion of 
deceased (n=18) 

3 
months 

112 133 123 114 48 530 

18 
months 

93 108 104 96 39 440 

Analyses adjusted for 
age, education, and 
sex, exclusion of pre-
stroke dementia 
(n=13) 

3 
months 

114 132 124 116 49 535 

18 
months 

92 106 103 96 39 436 

Analyses adjusted for 
age, education, sex, 
pre-stroke mRS, and 
NIHSS 

3 
months 

115 132 123 116 48 534 

18 
months 

91 107 102 94 38 432 

Analyses adjusted for 
age, education, sex, 
and location of 
symptoms 

3 
months 

99 113 113 96 33 454 

18 
months 

76 85 92 79 24 356 

Executive 
function 

Unadjusted analyses 
and analyses adjusted 
for age, education, 
and sex 

3 
months 

117 133 125 119 49 543 

18 
months 

93 106 103 96 38 436 

Analyses adjusted for 
age, education, and 
sex, exclusion of 
deceased (n=17) 

3 
months 

111 131 122 115 47 526 

18 
months 

93 106 103 96 38 436 

Analyses adjusted for 
age, education, and 
sex, exclusion of pre-
stroke dementia 
(n=10) 

3 
months 

113 130 124 117 49 533 

18 
months 

91 104 102 96 38 431 
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Analyses adjusted for 
age, education, sex, 
pre-stroke mRS, and 
NIHSS 

3 
months 

112 130 122 117 48 529 

18 
months 

91 105 101 94 37 428 

Analyses adjusted for 
age, education, sex, 
and location of 
symptoms 

3 
months 

98 109 112 97 32 448 

18 
months 

76 83 91 79 22 351 

Memory Unadjusted analyses 
and analyses adjusted 
for age, education, 
and sex 

3 
months 

99 110 114 112 44 479 

18 
months 

71 78 95 75 34 353 

Analyses adjusted for 
age, education, and 
sex, exclusion of 
deceased (n=15) 

3 
months 

95 108 111 108 42 464 

18 
months 

71 78 95 75 34 353 

Analyses adjusted for 
age, education, and 
sex, exclusion of pre-
stroke dementia 
(n=10) 

3 
months 

95 107 113 111 43 469 

18 
months 

70 77 93 75 34 349 

Analyses adjusted for 
age, education, sex, 
pre-stroke mRS, and 
NIHSS 

3 
months 

96 107 112 110 42 467 

18 
months 

69 77 93 73 33 345 

Analyses adjusted for 
age, education, sex, 
and location of 
symptoms 

3 
months 

86 81 100 89 28 384 

18 
months 

59 58 73 56 17 263 
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Language Unadjusted analyses 
and analyses adjusted 
for age, education, 
and sex 

3 
months 

105 104 111 106 42 468 

18 
months 

69 77 81 70 31 328 

Analyses adjusted for 
age, education, and 
sex, exclusion of 
deceased (n=15) 

3 
months 

101 102 108 102 40 453 

18 
months 

69 77 81 70 31 328 

Analyses adjusted for 
age, education, and 
sex, exclusion of pre-
stroke dementia (n=9) 

3 
months 

101 101 110 105 42 459 

18 
months 

67 76 80 70 31 324 

Analyses adjusted for 
age, education, sex, 
pre-stroke mRS, and 
NIHSS 

3 
months 

100 103 108 104 41 456 

18 
months 

67 76 79 68 30 320 

Analyses adjusted for 
age, education, sex 
and location of 
symptoms 

3 
months 

86 81 100 89 28 384 

18 
months 

59 58 73 56 17 263 

Perceptual-
motor 
function 

Unadjusted analyses 
and analyses adjusted 
for age, education, 
and sex 

3 
months 

125 140 129 123 51 568 

18 
months 

104 113 108 103 40 468 

Analyses adjusted for 
age, education, and 
sex, exclusion of 
deceased (n=20) 

3 
months 

120 135 126 118 49 548 

18 
months 

104 113 108 103 40 468 
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Analyses adjusted for 
age, education, and 
sex, exclusion of pre-
stroke dementia 
(n=19) 

3 
months 

119 133 126 121 50 549 

18 
months 

102 109 106 102 39 458 

Analyses adjusted for 
age, education, sex, 
pre-stroke mRS, and 
NIHSS 

3 
months 

122 136 126 121 49 554 

18 
months 

102 111 106 101 38 458 

Analyses adjusted for 
age, education, sex, 
and location of 
symptoms 

3 
months 

105 114 116 101 34 470 

18 
months 

87 90 96 85 24 382 

Global z Unadjusted analyses 
and analyses adjusted 
for age, education, 
and sex 

3 
months 

117 132 126 119 50 544 

18 
months 

93 107 104 96 38 438 

Analyses adjusted for 
age, education, and 
sex, exclusion of 
deceased (n=16) 

3 
months 

112 130 123 115 48 528 

18 
months 

93 107 104 96 38 438 

Analyses adjusted for 
age, education, and 
sex, exclusion of pre-
stroke dementia 
(n=11) 

3 
months 

113 129 125 117 49 533 

18 
months 

91 105 103 96 38 433 

Analyses adjusted for 
age, education, sex, 
pre-stroke mRS, and 
NIHSS 

3 
months 

114 129 123 117 48 531 

18 
months 

91 106 102 94 37 430 
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Analyses adjusted for 
age, education, sex, 
and location of 
symptoms 

3 
months 

98 108 113 97 33 449 

18 
months 

76 84 92 79 22 353 

MoCA Unadjusted analyses 
and analyses adjusted 
for age, education, 
and sex 

3 
months 

130 147 129 130 52 588 

18 
months 

109 120 110 110 44 493 

Analyses adjusted for 
age, education, and 
sex, exclusion of 
deceased (n=20) 

3 
months 

125 142 126 125 50 568 

18 
months 

109 120 110 110 44 493 

Analyses adjusted for 
age, education, and 
sex, exclusion of pre-
stroke dementia 
(n=20) 

3 
months 

124 140 126 127 51 568 

18 
months 

106 116 108 109 43 482 

Analyses adjusted for 
age, education, sex, 
pre-stroke mRS, and 
NIHSS 

3 
months 

125 143 126 128 50 572 

18 
months 

107 118 108 108 41 482 

Analyses adjusted for 
age, education, sex, 
and location of 
symptoms 

3 
months 

110 120 116 106 35 487 

18 
months 

92 97 98 90 28 405 

LAD = Large artery disease, CE = cardioembolic strokes, SVD = small vessel disease, UD = 
undetermined and other etiology, ICH = intracerebral hemorrhage, MoCA = Montreal Cognitive 
Assessment, mRS = modified Rankin Scale, NIHSS = National Institutes of Health Stroke Scale 
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