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12.3 Clinical Consequences of Post-Stroke Cognitive Impairment 

12.3.2 Depression and Cognitive Impairment 
 
Table 12.3.2 Depression and Cognitive Impairment 

Author (Year) 
Country 

Study Design 
Sample Size 

 
Methods 

 

 
Outcome 

Pustokhanova et al. 
(2013) 
Russia 
Prospective 
Observational 
N=177 
 

Population: Experimental Group (EG; N=129): 
Mean Age=58.7+10.3yr; Gender: Males=80, 
Females=49. Control Group (CG; n=48): Mean 
Age=Unspecified; Gender: Unspecified. 
Intervention: The EG (patients with ischemic 
stroke) and CG (patients with cerebrovascular 
disorders but no history of stroke) underwent a 
set of clinical examinations and assessments 
focusing on cognitive function, functional 
recovery, and neurological disturbance. 
Assessments were completed twice, at 3-4wk and 
3mo after the EG had experienced a stroke. 
Outcomes: Center for Epidemiologic Studies 
Depression Scale (CES-D); Mini Mental State 
Examination (MMSE); Frontal Assessment Battery 
(FAB); Clock Drawing Test (CDT); Semantic Verbal 
Fluency (SVF); Barthel Index (BI); National 
Institute of Health Stroke Scale (NIHSS); Schulte 
Tables. 
 

1. Performance on the NIHSS, BI, FAB, SVF, the 
Schulte Tables (p<0.001) and MMSE (p<0.01) 
were significantly lower for the EG compared 
to the CG at 3-4wk post-stroke. 

2. No significant difference was noted between 
the EG and CG on CES-D at 3-4wk post-stroke 
(p=0.80). 

3. During the first visit at 3-4wk post-stroke, 
statistically significant correlations were found 
between CES-D scores and MMSE (p=0.005), 
FAB (p=0.019), Clock Drawing Test (p=0.038), 
Schulte Tables (p=0.020) and SVF (p=0.020). 

4. At 3mo follow-up, CES-D scores were 
significantly correlated with BI (p=0.02), NIHSS 
(p=0.0063) and Schulte Tables (p=0.002). 

5. CES-D scores significantly decreased overall in 
the EG at 3mo post-stroke (p=0.038) with a 
significant decrease among male patients 
(p=0.014) but no change was observed in 
female patients. 

6. Performance on the CDT (p<0.05), BI (p<0.05), 
the Schulte Tables (p<0.01), and NIHSS 
(p<0.001) were significantly lower for the EG 
compared to the CG at 3mo follow-up. 

7. MMSE, FAB, CDT, NIHSS (all p<0.001), BI 
(p<0.01) and SVF (p<0.05) scores improved 
significantly from 3-4wk post-stroke to 3mo 
follow-up for the EG. 

De Ryck et al. (2014) 
Belgium 
Longitudinal 
Observational 
NStart=201 
NEnd=156 

Population: Mean Age=70.1±13.1yr; Gender: 
Males=115, Females=86. 
Intervention: This longitudinal epidemiological 
study was conducted between 2005 and 2012, 
where patients admitted to the stroke unit with 
first or recurrent stroke were assessed for post-
stroke depression (PSD) at 1, 3, 6, 12, and 18mo 
follow-ups. 
Outcomes: Cornell Scale for Depression (CSD); 
Montgomery and Asberg Depression Rating Scale 
(MADRS); Functional Independent Measure Scale 
(FIM: Cognitive); Barthel Index (BI); Modified 
Rankin Scale (mRS); Stroke Impact Scale (SIS); 
Mini Mental State Examinations (MMSE). 

1. Patients with PSD according to the CSD and 
MADRS at 3mo demonstrated significantly 
higher levels of cognitive impairment (p<0.05) 
according to MMSE, FIM Cognitive and SIS 
scores.  

2. Patients with PSD were more dependent with 
regard to ADL functions, had more functional 
impairment, and were participating 
significantly less in daily social activities (all 
p<0.05). 

3. At 6mo post-stroke, mean MMSE score did not 
differ significantly between depressed and 
non-depressed patients but depressed patients 
were significantly more cognitively impaired 

http://www.ebrsr.com/
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12.4 Risk Factors Associated with Post-Stoke Cognitive Impairment 

12.4.2 Atherosclerotic Risk Factors 

12.4.2.1 Treatment of Hypertension and Prevention of Cognitive Decline 
 
Table 12.4.2.1 Treatment of Hypertension and Prevention of Vascular Dementia and Cognitive Decline  

when all measures were observed (p<0.05). 
4. At 18mo, MMSE scores did not differ 

significantly between depressed and non-
depressed patients (p=0.461) but FIM 
Cognitive scores were significantly different 
with depressed patients scoring lower than 
non-depressed patients (p=0.002). 

5. PSD was significantly associated with cognitive 
impairment, stroke severity, physical disability, 
and stroke outcome during the 18mo of the 
study (all p<0.05). 

6. Reduced social activities and the presence of 
apraxia were consistently associated with PSD 
whereas aphasia was only significantly 
associated with PSD in the first 6mo after 
stroke (p<0.05). 

Author (Year) 
Country 

Study Design 
(Pedro Score) 

 
Methods 

 

 
Outcome 

SHEP 
Applegate et al.  
(1994) 
USA 
RCT (8) 

4,736 persons with systolic blood pressures from 
160-219 mm Hg were randomized to receive 
active drug treatment or placebo. Patients were 
followed monthly until goal blood pressure or 
maximum level of stepped care was reached. 
Primary study end point was stroke. Impact of 
treatment on cognitive function was assessed in 
6-month intervals using the Comprehensive 
Assessment and Referral Evaluation (CARE). 
Average follow-up = 4.5 years. For a subgroup of 
participants (n=2,034), more extensive cognitive 
function tests were administered in addition to 
CARE.  

There were no significant between group 
differences in cognitive function at baseline. There 
was no significant difference with regard to change 
in cognitive function assessed on the CARE over 
time. In addition, no significant differences in 
change between the active treatment and placebo 
groups for any of the specific tests of cognitive 
function (digit symbol substitution, addition test, 
finding A’s, Boston Naming Test, delayed 
recognition span, letter sets).  

UK-MRC 
Prince et al.  
(1996) 
UK 
RCT (7)  

A subset of 2,584 patients enrolled in a larger 
clinical trial were selected for inclusion in the 
present analysis. Within the larger trial, 4,396 

older patients (² 65 years of age) with moderate 
hypertension were randomized to receive either 
a placebo, atenolol 50 mg/day or HCT 25 mg plus 
amiloride 2.5 mg/day. Within the present study, 
633 patients were assigned to diuretic group, 640 

to the b-blocker group and 1,311 patients to 

Assignment to active treatment was associated with 
a significant fall in systolic blood pressure over the 
54 months of the trial (p<0.0001). However, there 
was no evidence that treatment of blood pressure 
had any effect on cognitive outcomes (p=0.33 for 
TMT and p=0.86 for PALT).   

http://www.ebrsr.com/
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placebo. The Paired Associate Learning test 
(PALT) and the Trail Making Test (TMT) were 
administered at baseline, 1,9,21 and 54 months.  

HOPE 
Starr et al.  
(1996) 
Scotland 
RCT (8) 

81 subjects were randomized to receive either 
captopril (12.5 mg twice daily, n = 41) or 
bendrofluazide (2.5 mg daily, n=40) following a 2 
week placebo period for both groups. Participants 
were >69 years of age and had mild to moderate 
hypertension and mild cognitive impairment 
(MMSE scores = 20 – 28.  Treatment duration = 
24 weeks.  

There were no significant differences in blood 
pressure changes between groups at 24 weeks or at 
any intermediate assessment. There were no 
significant differences in any psychometric tests of 
cognitive function between groups at any 
assessment. There were no significant differences 
on any test of cognition between patients in the 
highest quartile of blood pressure reduction 
(>50mmHg systolic, >19mmHg diastolic) and the 
lowest quartile (<15mmHg systolic, <5 mmHg 
diastolic) with one exception. Patients whose 
diastolic pressure changed the most experienced 
significant improvement on the anomalous 
sentences repetition test when compared with 
patients whose diastolic BP had changed the least.   

SYST-EUR 
Forette et al.  
(1998) 
International 
RCT (8) 

2418 patients with hypertension were included in 
this double-blind placebo-controlled trial to 
investigate whether antihypertensive drug 
treatment could reduce the incidence of 
dementia. Active treatment consisted of 
nitrendipine (10-40 mg/day) with the possible 
addition of enalapril (5-20 mg/day), 
hydrochlorothiazide (12.5-25 mg/day), or both 
drugs, titrated or combined to reduce the systolic 
blood pressure by at least 20 mm Hg to reach a 
value below 150 mm Hg. Cognitive function was 
assessed by the mini mental state examination 
(MMSE).  

Compared with placebo (n=1180), active treatment 
(n=1238) reduced the incidence of dementia by 50% 
from 7.7 to 3.8 cases per 1000 patient-years 
(p=0.05). In the control patients, the MMSE 
decreased (p=0.04) with decreasing diastolic blood 
pressure, whereas in the active-treatment group 
MMSE scores improved slightly (p=0.01) with 
greater reduction in diastolic blood pressure 
(p=0.002 for between-group difference).  

SYST-EUR 
Forette et al.  
(2002) 
International 
RCT (6) 

An open-label extension of the SYST-EUR trial. 
Patients in the treatment group (n=1417) began 
antihypertensive therapy with nitrendipine (10 – 
40 mg/day) with the possible addition of enalapril 
(5 – 20 mg/day) and/or hydrochlorothiazide (12.5 
– 25 mg/day). Patients in the placebo group 
(n=1485) continued treatment as they had from 
the beginning of the double-blinded trial (see 
SYST-EUR, 1998 below). Mean follow-up = 3.9 
years.  

Throughout follow-up, blood pressure was higher 
among patients in the control group than among 
patients in the long-term treatment group. Long-
term antihypertensive therapy was associated with 
a reduction in the risk of dementia by 55% vs. the 
control group (43 vs 21 cases, p<0.001). The relative 
hazard ratio associated with the treatment group 
was 0.38 after adjusting for sex, age, education and 
blood pressure at study entry (p<0.001).  

SCOPE  
Lithell et al.  
(2003) 
International 
RCT (8) 

4937 patients aged 70 – 89 years with SBP 160 – 
179 mmHg and/or diastolic blood pressure 90 – 

99 mmHg and MMSE ²24 were randomized to 
receive either candesartan (8 mg o.d., n=2477) or 
matching placebo (n=2460). Open-label anti-
hypertensive therapy was used as needed. The 
dose of the drug could be increased to 2 tablets 

once per day if SBP²160 mmHg or DBP ²90 
mmHg was observed during the study. MMSE was 
assessed along with blood pressure at regular 
follow-up visits (1 month, 3 months and every 6 

Open-label antihypertensive therapy was used in 
66% of patients in the control group. An additional 
16% of control patients received low-dose HCT 
given at baseline. Mean blood pressure reduction 
was 21.7/10.8 mmHg in the treatment group and 
18.5/9.2 mmHg in the control group. Mean MMSE 
score dropped from 28.5 to 28 in the treatment 
group and from 28.5 to 27.9 in the control group. 
The difference between groups was not significant 
(p=0.20). The proportion of patients who developed 
cognitive impairment or dementia was not 

http://www.ebrsr.com/
http://www.ncbi.nlm.nih.gov/pubmed/8636587
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12. Post-Stroke Cognitive Disorders   pg. 6 of 40 
www.ebrsr.com 

 

months thereafter). Mean follow-up = 3.7 years.  significantly different between groups.  

PROGRESS 
Tzourio et al.  
(2003) 
International 
RCT (8) 
 

6105 patients with stroke or transient ischemic 
attack within the previous 5 years were included 
in this randomized, double-blind, placebo-
controlled trial. There were no blood pressure 
criteria for study entry. Participants who 
tolerated and adhered to at least 4 wks of therapy 
with perindopril were randomly assigned, in a 

double-blind manner, to continued active 
treatment or matching placebo. Active treatment 

comprised a flexible treatment regimen based on 
perindopril with the addition of indapamide in 
those participants for whom the responsible 
study physician believed that there was no 
specific indication for, nor contraindication to, the 
use of a diuretic.  

During a mean follow-up of 3.9 years, dementia was 
documented in 193 (6.3%) of the 3051 randomized 
participants in the actively treated group and 217 
(7.1%) of the 3054 randomized participants in the 
placebo group. Cognitive decline occurred in 9.1% of 
the actively treated group and 11.0%  of the placebo 
group (p=0.01). The risks of the composite 
outcomes of dementia with recurrent stroke and of 
cognitive decline with recurrent stroke were 
reduced by 34% (p = .03) and 45% (p<.001), 
respectively. Combination therapy was more 
effective in reducing the risk for dementia than 
monotherapy (23% vs. –8%).  

Fogari et al.  
(2004) 
Italy  
RCT (6) 

144 patients, 61 – 80 years of age with moderate-
mild hypertension were randomly assigned to 
receive either valsartan 160 mg o.d. (n-73) or 
enalapril 20 mg. o.d. (n-71) following a 2-week 
period of treatment with placebo. Duration of 
treatment = 16 weeks.  

Treatment with both valsartan and enalapril was 
associated with reductions in BP at all assessment 
points (4, 8, 12 and 16 weeks) Treatment with 
valsartan was associated with greater reductions in 
both diastolic and systolic blood pressure at the end 
of the treatment period (p<0.001 and p<0.01, 
respectively). Treatment with enalapril was not 
associated with any significant changes in cognition 
while treatment with valsartan was associated with 
improved scores for word list memory (p<0.05 vs. 
baseline, p<0.01 vs. enalapril) and word list recall 
tests (p<0.05 vs. baseline, p<0.01 vs. enalapril). Use 
of enalapril was not associated with any cognitive 
decline over the course of treatment.  

MOSES study 
Schrader et al.  
(2005) 
Germany/Austria 
RCT (8) 

1352 individuals with HTN & history of stroke 
were randomly assigned to receive nitrendipine 
(10 mg o.d., n=671) or eprosartan (600 mg o.d., 

n=681). Combination therapy (diuretics, b-

blockers or a-blockers) was permitted if 
necessary to reach target BP. Primary study end 
points were mortality, # of cardiovascular and 
cerebrovascular events. Assessment of functional 
capacity including cognitive function was also 
undertaken. Mean follow-up time = 2.5 years.  

Although target blood pressures were achieved in 
both groups by 3 months, there were no significant 
differences in MMSE, Barthel or Rankin scores from 
baseline to end of study in either group.  

SCOPE  4937 patients aged 70 – 89 years with SBP 160 – Incidence of dementia was higher in LCF than HCF 

http://www.ebrsr.com/
http://www.ncbi.nlm.nih.gov/pubmed/12742805
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Skoog et al.  
(2005) 
International  
RCT (8) 

179 mmHg and/or diastolic blood pressure 90 – 

99 mmHg and MMSE ²24 were randomized to 
receive either candesartan (8 mg o.d.) or 
matching placebo. Open-label anti-hypertensive 
therapy was used as needed. The dose of the 
drug could be increased to 2 tablets once per day 

if SBP²160 mmHg or DBP ²90 mmHg was 
observed during the study. Open-label 
antihypertensive therapy was used in 66% of 
patients in the control group. An additional 16% 
of control patients received low-dose HCT given 
at baseline. MMSE was assessed along with blood 
pressure at regular follow-up visits (1 month, 3 
months and every 6 months thereafter). Low 
cognitive function at baseline = MMSE of 24 – 28. 
High cognitive function = MMSE of 29 – 30. 2070 
patients had low cognitive function (LCF), 2867 
had high cognitive function (HCF). Mean follow-
up = 3.7 years. 

patients. Patients with LCF were older, had less 
formal education, were more often women, more 
often had a history of previous stroke and were 
more often on antihypertensive or 
psychopharmacologic drugs at baseline. Among 
patients with LCF, less cognitive decline occurred 
among patients treated with candesartan (p=0.04). 
In patients with HCF, there was no difference in 
cognitive decline between treatment groups. 
Significant cognitive decline was more frequent 
among patients with LCF at baseline (p<0.001) as 
was the onset of dementia (p<0.001); however, the 
proportion of patients developing dementia did not 
differ significantly between treatment & control 
groups. LCF patients were at a greater risk for 
nonfatal and all strokes (RR=1.40 p=0.33 and 
RR=1.42 p=0.012 respectively); however, when 
adjusted for age and education, these differences 
were nonsignificant.   

Starchina et al.  
(2007) 
Russia 
PCT (No Score) 
 

22 patients aged 49-74, with stroke (n=18) or TIA 
(n=3), were treated with combined anti-
hypertensive therapy, including rationally 
selected antihypertensive agents and 2.5-5 mg of 
cilazapril (an angiotensin-converting enzyme 
inhibitor) to normalize arterial pressure (ABP). 
Cognitive status was assessed before and after 
treatment using a number of outcomes including 
the Mini Mental State Examination (MMSE), the 
10-word memory test and the Boston naming 
test. Emotional status was assessed using the 
Beck Depression Inventory (BDI) and the 
Spielberger Anxiety Scale.  

Overall, patients showed a significant improvement 
in performance on the MMSE (p=0.05), 3 categories 
(number of semantic prompts, number of phonemic 
prompts, number of incorrect responses) of the 
Boston naming test (p<0.002), and all 4 categories 
of the Wisconsin test (p<0.004). As well, patients 
showed a trend towards improved performance on 
the 10-word memory test. Of the 2 patients with 
mild dementia, one showed stabilization of 
measures of cognitive function, while the other 
showed slight improvement. No changes were 
found in levels of anxiety or depression for the 
group.    

PRoFESS Study Group  
Diener et al.  
(2008) 
RCT (10) 

20,332 patients with ischemic stroke within 90 
days of within trial entry were randomly assigned 
to four treatment groups Telmisartan (80mg/d), 
Aspirin (25mg 2/d) & extended-release 
dipyridamole (200mg 2/d) (n=5086), Telmisartan 
(80mg/d) & Clopidogrel (75mg/d) (n=5060), 
Placebo, Aspirin (25mg 2/d) & extended-release 
dipyridamole (200mg 2/d) (n=5095), and Placebo 
& Clopidogrel (75mg/d) (n=5091).  All patients 
received open-label treatment for hypertension 
as necessary at the discretion of the investigators. 
880 patients in the telmisartan condition and 934 
patients in the placebo condition experienced 
recurrent stroke. Cognitive function was 
evaluated using the MMSE one month after 
randomization, at 2 years and at the next-to-last 
visit.   

For many patients the 2-year follow-up coincided 
with the penultimate visit. Over time, there were no 
significant between group differences found in 
MMSE scores for individuals receiving placebo vs. 
telmisartan. Relative risk for MMSE score ≤24 points 
associated with treatment with telmisartan vs. 
placebo was 1.01 (95% CI 0.94-1.09). Although there 
were fewer individuals with MMSE decline of 3 
points or more in the telmisartan group, this 
difference was not significant (RR=0.95, 95% CI 
0.87-1.05). Results from a PRoFESS substudy of 
cognition are pending. 

Ihle-Hansen et al. 
(2014) 
USA 

Population: Experimental Group (EG; n=98): 
Mean Age= 72.6+11.2yr; Gender: Males=45, 
Females=53. Control Group (CG; n=97): Mean 

1. The CG demonstrated a reduction in mean 
TMT-A by 8.1s (95% CI: 0.7 to 15.5) and the EG 
demonstrated a reduction in mean TMT-A by 

http://www.ebrsr.com/
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12.5 Cognitive Rehabilitation 

12.5.1 Remediation of Attention Deficits 

Table 12.5.1 Remediation of Attention Deficits  

Author (Year) 
Country 

Study Design 
(Pedro Score) 

 
Methods 

 
Outcome 

Sturm & Willmes  
(1991) 
Germany 
PCT (No Score)  

27 individuals with left hemisphere damage (LHD) 
and 8 individuals with right hemisphere damage 
(RHD) of predominantly vascular etiology were 
provided with computer assisted attention training 
using 2 devices (WDG and Cognitrone). The WDG 
device provides visual and/or acoustic signals to 
which the individual must respond by pressing a 
response key. The Cognitrone requires the 
individual to match a configuration of stimuli to a 
multiple choice response option. The effectiveness 
of the training intervention was assessed using 14 
test variables derived from special versions of the 
training tasks. Training was provided in 14 30-
minutes sessions (15 minutes for each device) over 
a 3-week period. Test variables were assessed at 
baseline, at the end of training and once again 6 
weeks following termination of training.  

Participants demonstrated improvement for 
complex choice reaction (WDG), simple visual 
reaction time (WRG), test d2 (speeded letter 
cancellation – RHD only), perceptual speed and 
selective attention. No effects were demonstrated 
for choice reaction or vigilance or for any of the 
cognitive tests administered. Performance at 6 
weeks post-training demonstrated no significant 
deterioration.  
 

Gauggel & 
Niemann (1996) 
Germany 
PCT (No Score)  

4 stroke patients with suspected problems of 
attention according to a percentile rank of 10 or 
lower on 2 of 3 tests of attention, after a 2 week 
waiting period of receiving PT and OT interventions, 
received 2 weeks of 30 minutes of computer 
training 5 days per week followed by 2 weeks of 45 
minutes of training 5 days per week. Training was 
conducted individually and consisted of computer-
assisted training in tasks focused on alertness, 
vigilance, divided attention and selective attention. 
Assessments included the d2-Test, Number 

Only 2 patients demonstrated significant 
improvement on tests of attention and, for one of 
these patients, substantial improvement was made 
during the waiting period. No other significant 
results were reported on assessments of cognitive 
function, life satisfaction or mood.  

RCT (8) 
NStart=195 
NEnd=178 

Age=70.6yr; Gender: Males=59, Females=38.  
Intervention: The EG received nutritional advice 
and medical treatment being received was 
optimised in order to reduce risk factors that are 
detrimental to preserving brain health such as 
blood pressure, cholesterol levels, and BMI. The 
CG received conventional care in the primary 
setting. Assessments were conducted at baseline 
and at post-treatment 12mos later. 
Outcomes: Trail-Making Test A (TMT-A); 10-Word 
Test from the Repeatable Battery Assessment of 
Neuropsychological Status (10WT). 

17.4s (95% CI: 6.8 to 28.1). 
2. After adjusting for baseline measurements, 

there was no statistically significant difference 
between groups on the TMT-A (95% CI: –4.2 to 
11.9; p=0.35). 

3. The CG demonstrated an increase in the mean 
score for the 10WT score of 2.7 words (95% CI: 
1.6 to 3.9) while the EG was observed to have a 
mean increase of 3.9 words in 10WT score 
(95% CI: -0.5 to 2.7). This difference between 
groups was not statistically significant (p=0.17). 

http://www.ebrsr.com/
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Connection Test, Wiener Determination Apparatus, 
Wechsler Memory Scale subtests (IV & VII), Rey 
Complex Figure Test, the Satisfaction with Life Scale, 
the CES-D. 

Niemeier (1998) 
USA 
PCT (No Score) 
 

31 patients post stroke were allocated to visual 
imagery training or standard training. Treatment 
group was asked to imagine their eyes as 
horizon-sweeping beams of a lighthouse and 
were then cued to use this image in functional 
and therapy training tasks as part of their 
treatment for visual inattention within a 
comprehensive day rehabilitation programme 
(Lighthouse Strategy). 

Treatment group performance on the 
Mesulam Verbal Cancellation Test given at 
admission and discharge were significantly 
improved (p = 0.002). In comparison with 
controls, significant improvement (p = 0.007) 
also occurred by discharge in the overall 
attention of treatment group, as measured by 
the Sheltering Arms Functional Autonomy 
Rating Scale and reports by caregivers.  

Sturm et al. (1997) 
Germany 
RCT (3) 
 

38 patients with unilateral vascular lesions and 2 
months post-onset received computer-assisted 
adaptive training in 2 of 4 possible aspects of 
attention (alertness, vigilance, selective or divided 
attention). Participants received training on the 
aspects of attention in which they demonstrated 
the greatest impairment. Following baseline 
assessment, each participant received 14, 1 hr 
training sessions, on the computer, on 1 of 4 tasks, 
then were retested before receiving another 14, 1 
hour training sessions on the 2nd task. The order of 
presentation for the training tasks was randomly 
selected.  

Rather than conducting an analysis for each possible 
combination of 2 attention impairments in the 
fashion of a 2-period crossover design, analysis of 
effectiveness of training was confined to the first 
treatment period, as only 11 of 12 possible pairs of 
training were present and no combination appeared 
more than 6 times. Using single case analysis 
procedures, significant training effects were 
observed, particularly for alertness and vigilance 
aspects of attention, suggesting that in patients 
with a localized vascular lesion, specific attention 
disorders need specific training.  

Wilson et al. (2001) 
Fish et al. (2008) 
UK 
RCT (5) 

143 patients with a traumatic head injury or a 
stroke were enrolled in a randomized crossover 
trial. All had one or more of the following:  memory, 
planning, attention, or organisation problems. The 
crossover design ensured that some people received 
a pager after a 2wk baseline whereas others were 
required to wait for 7wks after baseline before 
receiving the pager. Participants were assessed  at 
three time periods namely, at baseline, 7wks, and at 
14 wks. 

More than 80% of those who completed the 16wk 
trial were significantly more successful in carrying 
out everyday activities (such as self care, self 
medication, and keeping appointments) when using 
the pager in comparison with baseline abilities. This 
significant improvement was maintained 7wks after 
returning the pager. 

Kaschel et al. 
(2002) 
Germany 
RCT (5) 

24 patients with brain injury in 7 rehabilitation 
centers were randomly allocated to receive 
imagery-based training or usual care in an ABA 
design (where A=no training and B= training). The 
three phases of the study were 4 weeks, 10 weeks 
(30 sessions) and 3 months in duration. 21 patients 
completed the trial. Seven of these had memory 
deficits subsequent to stroke. Imagery training 
consisted of three phases: motivation for imagery 
training, rapid generation of images/objects and 
generation and retrieval of images of simple actions. 
Following this period of skill acquisition, the skill 
was applied to problems in everyday life. 
Assessments included RBMT (logical memory – 
recall, immediate & delayed), everyday memory 
tests (appointments), memory assessment clinics 

Comparing measures pre and post-treatment, 
patients allocated to the imagery group 
demonstrated significant improvement in logical 
memory (immediate recall) while patients allocated 
to pragmatic intervention did not (p=0.011 vs. n.s.). 
A similar result was obtained on a measure of 
logical memory (delayed recall). Ratings of patients 
memory in everyday life improved for patients in 
the imagery training condition but not the 
pragmatic condition when scores from post-
baseline and post-follow-up were compared 
(p<0.0095 vs. n.s.) 
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rating scale and concentration endurance test 
administered at baseline and after each study 
phase.  

Giaquinto & Fraioli  
(2003) 
Italy 
RCT (5) 

40 middle cerebral artery stroke patients were 
randomized to the trained group or control group in 
order to evaluate the effect of attentional training 
on the N140 component of the somatosensory 
event related potentials. The trained group received 
daily training in a computerized discrimination task 
combined with cutaneous electrical stimuli for a 
total of 3 weeks. Controls did not receive training. A 
group of 20 healthy volunteers were also studied. 
Outcome measures included the Functional 
Independence Measure and 
Electroencephalographic (EEG) signals. 

At the end of 3 weeks, N140 was present in 
significantly more patients in the trained group 
(n=16) compared to the control group (n=6) 
(p<0.001). Change in FIM scores was no greater 
among trained participants than control 
participants. However, patients in whom the N140 
response was present at baseline experienced the 
most favourable outcome at discharge as assessed 
on the FIM.  

Mazer et al.  
(2003) 
Canada 
RCT (7) 

84 patients with a recent hemispheric stroke (within 
6 months) who had a desire to return to driving 
were randomized to an experimental or control 
group by stratified block design according to side of 
lesion and severity of visual processing deficits. The 
experimental group received visual information-
processing training using the Useful Field of View 
(UFOV) that included training of visual processing 
speed, divided attention, and selective attention on 
a computer. The control group received traditional 
computerized visuoperception retraining. Both 
groups received 20 sessions (2 to 4 sessions per wk, 
30-60 min per session). 

No significant differences between groups on any 
outcome measure (Test of Everyday Attention, 
Useful Field of View (UFOV), Complex Reaction 
Timer, Motor-Free Visual Perception Test, single 
and Double Letter Cancellation Test, Money Road 
Map Test Of Direction Sense, Trail Making Test Parts 
A and B, Bell’s Test, and Charron test, Functional 
Independence Measure). However, there was 
almost a 2-fold increase in the rate of success on 
the on-road evaluation after UFOV training for 
subjects with right-sided lesions. 

Westerberg et al. 
(2007) 
Sweden  
RCT (6) 

18 participants with stroke were randomly assigned 
to receive either home-based computerized training 
for working memory or to a control condition (no 
training). Testing was performed at study entry and 
following training. Participants assigned to the 
computer training condition received a CD 
containing the training software and were asked to 
complete the program over a 5-week period. From 
their home PC, participants were to complete 90 
trials of the training tasks (approximately 40 
minutes) per day, 5 days per week, for 5 weeks. 
Daily results were reported via internet. In addition, 
a psychologist provided feedback via telephone on a 
weekly basis. Assessments included span board, 
digit span, stroop test, Raven’s matrices, PASAT and 
Ruff 2&7 (serial cancellation tests).  

There were significant between group differences 
reported for performance on tests of working 
memory (span board – ES=0.83, p<0.05 and digit 
span ES=1.58, p<0.005) in favor of computer 
training. In addition, there were similar significant 
differences reported for the untrained tests of 
attention and memory (PASAT ES=0.61, p<0.001 and 
Ruff tests ES=0.81, p<0.005). No treatment effects 
were found on the Raven, Stroop or declarative 
memory tests.  

Barker-Collo et al.  
(2009) 
New Zealand 
RCT (8) 

78 acute stroke patients with attention deficits 
identified by neuropsychological assessment. 
Participants were randomly allocated to standard 
care plus 30 hours of Attention Process Training 
(APT) or standard care alone. APT training consisted 
on 1 hour sessions provided for a total of 4 weeks. 
The primary outcome was Integrated Visual 
Auditory Continuous Performance Test Full-Scale 

Patients in the intervention group performed 
significantly better on the primary outcome, as 
compared to patients in the control group (p < 
0.05). No other significant differences were 
reported between the two groups. 
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Attention Quotient (IVA-CPT).  

 

12.5.2 Remediation of Memory Deficits 

Table 12.5.2 Remediation of Memory Deficits  

Author (Year) 
Country 

Study Design 
(Pedro Score) 

 
Methods 

 
Outcome 

Gasparrini & Satz 
(1979) 
USA 
RCT (5) 

30 male individuals who had experienced 
a cerebral vascular accident and had 
verbal memory deficits underwent 
training for the use of visual imagery 
mnemonic technique. 15 subjects were 
instructed to create an image of the two 
words of a pair interacting (Imagery) and 
the other 15 were trained to use rote 
memory. Each individual participated in 
3 sessions during the expanse of one 
week. Patients’ memory was assessed 
using the Wechsler Memory Scale (WMS) 
paired associates (PA) test (before 
training, directly after training and one 
week after), a list of 10 common nouns, 
and 10 statements. In a second 
experiment, subjects then switched 
groups and those that originally used 
rote memory were told to use the visual 
imagery technique and those that used 
the imagery technique were told to 
imagine verbally describing certain 
objects but not to picture them. A list of 
10 PA was used to assess memory. 

No significant difference was found between the two 
memory techniques on any of the assessments except their 
memory of PA directly following training, however; those 
who used the imagery technique tended to have higher 
scores. During the second experiment, those using the 
visual imagery technique were able to recall significantly 
more word pairs than those used the verbal mediation 
technique (p<0.001) 

Doornhein & Haan 
(1998) 
Netherlands 
RCT (4) 

12 patients who had suffered a first time 
cerebral stroke and were 3 to 5 months 
post-stroke were randomly assigned to 
receive no training or to receive memory 
strategy training for 4 weeks with 2 
individual training sessions per week. 

No overall difference was noted between 2 groups. The 
treatment group performed significantly better on target 
memory and Stylus Maze tests. No significant differences 
were found between groups for the control memory task 
and the subjective ratings. 

Rose et al. (1999) 
UK 
RCT (5) 

48 patients with vascular brain injury and 
48 control subjects (mean age = 61) were 
randomly assigned to an active virtual 
environment (VE) participation group or 
a passive (VE) observation group. Active 
participants were instructed to find their 
way through a layout of rooms on the 
computer, observing objects and locating 
a specific one. Passive participants 
observed the exploration recorded 
during an earlier, active session. 

Patients in both conditions were impaired relative to the 
controls, but all were able to complete the VE tasks. Active 
participation resulted in better performance in spatial 
layout, but not for object recognition. In all conditions 
control subjects performed better than patients.  
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Following the VE exploration task, 
participants were assessed for spatial 
and object recognition.  

Liu et al. (2004) 
Hong Kong 
RCT (6) 

46 acute stroke patients were 
randomized to receive 15 sessions (1 
hr/day x 3 weeks) of either mental 
imagery or functional training designed 
to improve performance of ADLs. During 
the 3 weeks, patients were trained to 
perform 3 sets (5-items each) of daily 
tasks. Patients also received 1-hour of PT 
daily. The ability to perform 15 trained 
tasks as well as 5 untrained tasks was 
assessed on a 7-point Likert type scale, 
where higher values were associated 
with increasing independence. Additional 
outcome measures included the Fugl-
Meyer and the Colour Trails Test. 

The mental imagery group showed better relearning of 
both trained and untrained tasks compared to the control 
group (both at p < 0.01). The mental imagery group also 
demonstrated better retention of learned tasks and 
transfer of skill for untrained tasks at 1 month follow-up (p 
< 0.01). 

Hildebrandt et al. 
(2006) 
Germany  
RCT (6) 

62 patients with memory impairment 
and acquired brain injury were assigned 
to receive process-oriented treatment 
(POT), strategy training (ST) or the 
control condition over a period of one 
month. POT focussed on acquisition and 
recall during the sessions & spaced 
retrieval between sessions. ST training 
focussed on teaching strategies and less 
on encoding and retrieving information. 
All training was provided in a group 
setting. Sessions were 1 hour in length, 5 
times per week for 4 weeks. Testing was 
administered before and after the 
training interval. The control group 
received a lower intensity version of POT 
(7 one hour sessions in total). 
Assessments included short-term free 
and cued recall, recognition tests, 4 
subtests of the RBMT, text reproduction, 
map learning, categorical word fluency, 
& the digit/symbol test. 

Compared to the control group, performance on word 
fluency (p<0.01) and in retrieval of orally presented texts 
(p<0.01) increased significantly in both treatment groups. 
Only the POT group demonstrated significant increases in 
free recall and cued recall tests vs. the control condition. 
Comparing the two treatments directly demonstrated a 
trend toward improved semantically cued retrieval and a 
decrease in rates of forgetting associated with participation 
in POT training.  

Mount et al. (2007) 
USA  
RCT (4) 

33 individuals who experienced stroke 
were randomly assigned in a cross-over 
study to receive either error-less training 
first or trial and error training. 
Participants first performed the task of 
preparing a wheelchair for use and then 
using a sock-donner to put on socks. 
Training continued until retention of the 
task was achieved or for a maximum of 7 
days. An individual’s ability to carry-over 
the task was assessed by using modified 
versions of the wheelchair and sock-

Mode of training made no difference for the incidence rate 
of retention in any level of memory impairment, however 
individuals with intact memory were more likely to achieve 
carry-over than those with impaired memory (OR=0.21, 
p=0.09, 95% CI 0.03 to 1.30). While there was no significant 
effect of training mode on whether an individual was able 
to carry-over their abilities in the wheelchair task, 
individuals who received trial and error were more likely to 
carry-over their abilities in the sock-donner task than those 
who received errorless training (OR=0.86, p<0.89, 95% CI 
0.92 to 5.98 and OR=19.92, p<0.03, 95% CI 1.34 to 296 
respectively).  
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donner. Performance was scored 
according to the number of errors 
(verbal errors, errors of no response, 
errors of action or errors of sequence) an 
individual made while performing the 
task. Carry-over was assessed the day 
after retention in the same way but 
required the subject to complete a task 
similar to the original. 

Liu et al. (2009) 
Hong Kong 
RCT (4) 

35 acute MCA stroke patients were 
randomly assigned to a mental imagery 
or a functional rehabilitation group. The 
study involved 3 weeks of standardized 
practice of daily tasks. Patients in the 
mental imagery group practiced 
truncating tasks, self reflecting on their 
abilities, using video feedback, mentally 
rehearsing, and actually performing the 
task. The functional rehabilitation group 
engaged in conventional occupational 
therapy involving therapist 
demonstration and patient practice. Each 
participant also received standard care 
involving 1 hour of PT per day. The 
primary outcome was performance on 
trained and untrained tasks in both 
training and novel environments. 

The mental imagery group performed significantly better 
on 4 out of 5 trained tasks (each at p < 0.05) and 3 out of 5 
untrained tasks (each at p < 0.05), some of which involved 
an unpredictable and continuously changing outdoor 
environment.  

Chen et al. (2012) 
USA 
RCT (5) 

11 right handed individuals with right 
brain strokes were randomized to 
receive either Global Processing Training 
treatment (n=6), or a Role Repetition 
Training control (n=5). All participants 
underwent a 90 minute training session 
which consisted of a pre-training phase 
(immediate reproduction of a figure), a 
training phase (either Global Processing 
Training treatment or Role Repetition 
Training control), followed by a post 
training phase. Global Processing training 
consisted of drawing progressive 
subunits of the training figure, with each 
subunit presented in dashed lines to be 
traced with the previous subunit outlined 
in solid lines. The Role Repetition training 
involved tracing the entire figure at once. 
Each group repeated the task 5 times. 
During the post training phase, 
participants were asked to reproduce the 
figure one last time, followed by a 
recognition test consisting of three 
subtests: subunit recognition, spatial 
recognition, and whole figure 

A significant interaction effect (F(1,9)=7.37, p=0.024) 
demonstrated that immediate post training recall accuracy 
improved more in the Global Processing treatment group 
than in the control group. 
The treatment group also demonstrated significantly higher 
retention rates after 30 minutes than in the control group 
(significantly different immediate post training scores on 
repetition #5, p=0.018).  
There were no significant differences found between 
groups, and improvements were not maintained, during 
follow up visits  

http://www.ebrsr.com/
http://www.ncbi.nlm.nih.gov/pubmed/19390069
http://www.ncbi.nlm.nih.gov/pubmed/23070314


12. Post-Stroke Cognitive Disorders   pg. 14 of 40 
www.ebrsr.com 

 

recognition. Assessments were repeated 
1 day, 2 weeks, and 4 weeks post training 

Das Nair and Lincoln 
(2012) 
UK 
RCT (8) 

72 individuals who had experienced a 
stroke, traumatic brain injury, or who 
were diagnosed with multiple sclerosis, 
and reported memory problems as a 
result, were randomized to three study 
arms: restitution programme (exercises 
to practice encoding and retrieval, n=24), 
compensation programme (external 
memory aids, n=24), or a self help 
programme (relaxation and coping 
strategies, n=24). Both the restitution 
and compensation arms were also taught 
to use internal memory aids and 
errorless learning techniques. 
Participants attended 10 sessions 
(approx. 1.5 hours each) and were 
encouraged to use the skills learned in 
each session in their everyday lives. 
Assessments were completed at 
baseline, 5, and 7 months post 
randomization and included an 
assessment of language ability, pre-
morbid intellectual level, memory, 
executive capabilities, mood, and 
disability 

A significant difference in the mean group score on the 
Internal Memory Aids questionnaire (p=0.002) was 
between groups in an Intention to Treat Analysis.  
Per protocol analysis demonstrated significant mean group 
differences between compensation and self help groups on 
the Internal Memory Aid Questionnaire at 5 (p=0.006) and 
7 (p=0.010) month follow-ups, as well as the External 
Memory Aids Questionnaire at 7 month follow-up 
(p=0.049) 
Per protocol analysis also demonstrated significant 
differences between restitution and self help groups on the 
Internal Memory Aid Questionnaire at 5 (p=0.002) and 7 
(p=0.011) month follow-ups. 
 
 

Aben et al. (2014) 
Netherlands 
RCT (8) 
TPSMean=54+37mo 
NStart=153 
NEnd=139 

Population: Experimental Group (EG; 
N=77). Control Group (CG; N=76). No 
additional demographic information 
available. 
Intervention: EG received a 
compensatory memory self-efficacy 
training program designed to improve 
memory function and to provide 
psychoeducation on mood and memory-
related worries. CG received educational 
support concerning causes and 
consequences of stroke. Interventions 
were provided with nine sessions, 2d/wk, 
with each lasting 1hr. Assessments were 
conducted at baseline, post-treatment, 
6mo and 12mo follow-ups. 
Outcomes: Center for Epidemiological 
Studies-Depression Scale (CES-D); 
Memory Self-Efficacy Score (MSE); WHO 
Quality of Life (WhoQol-Bref); Social 
Support List (SSL); Auditory Verbal 
Learning Test (AVLT). 

1. MSE improved significantly for the EG compared to 
the CG from baseline to post-treatment (p=0.010). 

2. After adjustment for AVLT baseline memory scores, 
MSE was still significantly different between groups 
(p<0.001).  

3. MSE scores in EG patients >65yr old did not differ 
significantly from CG patients >65yr old (p=0.913). 

4. CES-D scores declined for both the EG and CG but no 
significant differences were reported (p=0.148) over 
the course of the study between groups. 

5. WhoQol-Bref scores improved significantly more in 
patients <65yr old in the EG compared to patients 
>65yr old in the CG over the course of the study and 
this remained significant even after adjusting for 
baseline depression scores (p<0.016). 

6. WhoQol-Bref scores for patients aged >65yr did not 
differ significantly between the EG and CG (p=0.829). 

7. Social participation, as measured by the SSL, did not 
significantly differ between the EG and CG at any 
point over the course of the study (p=0.341). 

Miller et al. (2014) 
Australia 
PCT (No Score) 

Population: Early Training Group (ETG; 
n=20): Mean Age=53.8+12.3yr; Gender: 
Males=9, Females=11. 

1. No statistically significant changes were found for all 
patients (ETG and LTG combined) on the CAPM-Self 
(p=0.32) but RAVLT Total (p=0.004), and RAVLT Delay 
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TPSETG=79.6+134.8mo 
TPSLTG=38.0+31.5mo 
NStart=40 
NEnd=40 

Late Training Group (LTG; n=20): Mean 
Age= 48.2+13.9yr; Gender: Males=12, 
Females=8. 
Intervention: Both the ETG and LTG 
completed a group-based memory 
intervention with each session consisting 
of education, training in the use of 
strategies such as external aids and 
mental strategies, homework tasks, and 
group exercises. The LTG began the 
programme at post-intervention and 
completed the intervention at follow-up. 
The intervention was provided 1/wk with 
six sessions each 2hr in length. 
Assessments were conducted at 
baseline, post-treatment and at 3mo 
follow-up. 
Outcomes: Comprehensive Assessment 
of Prospective Memory (CAPM: Self, 
Other); Rey Auditory Verbal Learning 
Test (RAVLT: Delayed Recall, Total); Royal 
Prince Alfred Prospective Memory Test 
(RPA-ProMem); Complex Figure Tests 
(CFT); Number of memory strategies 
used. 

(p=0.001) improved significantly from baseline to 
3mo follow-up. 

2. RAVLT Total (p=0.14), RAVLT Delay (p=0.14), RPA-
ProMem (p=0.41), CAPM-Self (p=0.92), CAPM-Other 
(p=0.28), and CFT (p=0.23) did not differ significantly 
between the ETG and LTG at post-treatment. 

3. Total number of strategies increased from 2.6 at 
baseline to 3.5 at post-treatment but this increase 
was not statistically significant (p=0.06). 

4. Baseline number of strategies, RPA-ProMem, and 
CAPM-Self scores on all assessments were all 
negatively correlated with the level of improvement 
at post-treatment (p=0.012, p<0.000, and p=0.002 
respectively). 

Ostwald et al. (2014) 
USA 
RCT (5) 
TPSExp≤12mo 
TPSCon≤12mo 
NStart=159 
NEnd=134 

Population: Experimental Group (EG; 
N=80): Mean Age=67+9.0yr; Gender: 
Male=55, Female=25. Control Group (CG; 
N=79): Mean Age=65.8+9.3yr; Gender: 
Male=64, Female=15. 
Intervention: EG received mailed letters 
with information on stroke, resources 
and advice plus home visits from nurses 
and therapists. CG received mailed 
letters with information on stroke, 
resources and advice only. The 
intervention was provided 1/mo for both 
groups but EG also were provided with a 
mean of 16 home visits lasting 70min 
each for the first 6mo of the study. 
Follow-up assessments were conducted 
at 3mo, 6mo, 9mo and 12mo. 
Outcomes: Functional Independence 
Measure (FIM: Cognitive); Short Form 
Health Survey (SF-36); Stroke Impact 
Scale (SIS: Memory, Social Participation). 

1. The SIS Memory and Social Participation subscales 
revealed significant improvements for all patients 
combined (both p<0.05) at 6mo and 12mo but no 
significant differences were found between groups 
for either subscale.  

2. FIM Cognitive improved for both groups from 
baseline to 6mo (both p=0.03) but no differences 
were reported between groups. 

3. SF-36 improved significantly for the EG from baseline 
to 6mo with greater improvements compared to the 
CG (p=0.03) but no improvements were reported 
from 6mo to 12mo follow-ups. 

4. SF-36 improved significantly more for caregivers of 
the EG (both p=0.041) compared to caregivers of the 
CG at 6mo follow-up but no significant improvement 
was noted at 12mo. 
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12.5.3 Rehabilitation of Executive Function and Problem Solving 

Table 12.5.3 Rehabilitation of Executive Function and Problem-Solving  

Author (Year) 
Country 

Study Design 
(Pedro Score) 

 
Methods 

 
Outcome 

Man et al. (2006) 
China  
RCT (6)  

103 patients with acquired brain injury (>50% 
stroke) were assigned to one of three problem-
solving skills training groups or a control group. 
All training groups used an analogical skills 
training approach and had similar structure and 
content. Each group received 20 sessions (each 
45 minutes) in addition to homework 
assignments between sessions. Group 1 received 
a computer assisted program (interactive, 
patient-directed software), Group 2 received 
online assisted programming (video conferencing 
with interactive software) and Group 3 
participated in face-to-face rehabilitation 
(therapist administered). The control group 
received no intervention over the 2-month study 
period.  

All groups experienced significant gains in basic and 
functional problem solving skills overall. There were 
no significant between-group differences reported for 
basic, functional or overall problem-solving skills. 
There were significant increases in instrumental 
activities of daily living (Lawton) in each of the 
treatment groups, but not in the control group. 
Similarly, there were significant increases on the 
Category Test reported for all treatment groups, but 
not for the control group. There was a significant 
increase in problem-solving self-efficacy in group 
receiving face-to-face therapist-led intervention only.  

Levine et al. (2011) 
International  
PCT (No Score) 

19 brain-injured patients (58% stroke patients) 
were assigned to receive either Goal 
Management Training (GMT) or a control 
treatment called brain health workshop (BHW). 
Interventions were carried out in the form of 
seven 2-hour sessions, each with specific 
objectives. A battery of tests including the 
Sustained Attention to Response Task (SART), the 
Delis–Kaplan executive function system (D-KEFs) 
Tower Test, the Hotel Task, the Dysexecutive 
Questionnaire (DEX), and the Cognitive Failures 
Questionnaire (CFQ) was used as the study’s 
primary outcome measure. These tests were 
performed immediately before and after 
intervention and then again at 4 months follow 
up. 

The GMT group had a significantly greater reduction in 
the number of omission errors made than the BHW 
group on the SART test (F2,30=4.872, p<0.02). In 
addition, at follow-up the number of commission 
errors on the SART was significantly reduced and 
scores on the D-KEFs tower test were significantly 
improved when compared to baseline for the GMT 
group (p<0.05). No significant changes were found in 
the BHW group on any of the tests post-intervention 
or at follow-up when compared to baseline scores 
however; the BHW allocated their time significantly 
better than the GMT group when performed the Hotel 
test (F2,32=4.260 p<0.03). Scores on all other tests post-
intervention and at follow-up were not significantly 
different between groups. 

Liu et al.  (2014) 
China 
RCT (7) 
TPSExp=13.8+8.2d  
TPSCon=12.9+6.8d 
NStart=46 
NEnd=44 

Population: Experimental Group (EG; n=24): 
Mean Age=69.7±6.0yr; Gender: Males=11, 
Females=13. Control Group (CG; N=20): Mean 
Age=72.3±9.9yr; Gender: Males=11, Females=9. 
Intervention: Patients were randomly assigned 
either to the self-regulation group (EG) for 
promoting motor and cognitive performance, or 
to the CG who received functional rehabilitation. 
The EG reflected on their performance using 
video playback with therapists guiding the 
patients to understand their difficulties in 
performance, to identify strategies that will 
improve their task performance, practice the task 

1. The CG improved significantly on the FIM Motor 
(p<0.001) and FIM Cognitive (p=0.020) but not on 
the FMA-Lower Extremity from baseline to post-
treatment. 

2. The CG improved significantly on FMA-Upper 
Extremity (p=0.002) from baseline to post-
treatment. 

3. The EG improved significantly on the FIM Motor 
(p<0.001), FIM Cognitive (p<0.001), CTT (subtest 
1: p=0.002), and on the FMA-Lower Extremity 
(p<0.001) from baseline to post-treatment. 

4. The EG improved significantly on the FMA-Upper 
Extremity (p<0.001) from baseline to post-

http://www.ebrsr.com/
http://www.ncbi.nlm.nih.gov/pubmed/17167189
http://www.ncbi.nlm.nih.gov/pubmed/21369362
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pilot+Randomized+Controlled+Trial+of+Self-Regulation+in+Promoting+Function+in+Acute+Poststroke+Patients


12. Post-Stroke Cognitive Disorders   pg. 17 of 40 
www.ebrsr.com 

 

with the identified strategy, and reflect on their 
performance after identified strategies had been 
implemented. The duration of the intervention 
was 1wk with a prescription of 1hr sessions daily. 
Assessments were conducted at baseline and at 
post-treatment. 
Outcomes: Functional Independence Measure 
(FIM: Motor, Cognitive); Fugl-Meyer Assessment 
(FMA: Lower Extremity, Upper Extremity); Color 
Trials Test (CTT). 

treatment. 
5. A significant difference in improvement was 

found between groups with the EG performing at 
a higher level on the FIM Motor (p=0.002) 
compared to the CG. 

 

12.5.4 Multi-Modal Interventions 

Table 12.5.4 Multi-Modal Interventions  

Author (Year) 
Country 

Study Design 
(Pedro Score) 

 
Methods 

 
Outcome 

Pyun et al. (2009) 
Korea  
Pre-Post (No Score) 

6 patients with cognitive impairment following 
haemorrhagic stroke participated in a multi-
modal training program provided in their home 
environment. Training included structured 
cognitive remediation focusing on attention, 
memory and executive function, story retelling, 
recreational “cognitive games” and aerobic 
exercise. The program required 2 hours per day 
(30 minutes for each component) over a period of 
12 weeks. A consultant met with the patient and 
caregiver once per week to provide support and 
check rates of participation and progress. 
Assessment included the MMSE, the 
Neurobehavioural Cognitive Status Exam (NCSE) 
as well as computerized cognitive function tests. 
ADLs and IADLs were also evaluated.  

All patients showed a trend toward improvement in 
cognitive function over the course of the intervention 
(MMSE, p=0.058; NCSE p=0.078). There was significant 
improvement over time in IADLs (p<0.05) and a non-
significant trend toward improvement in ADLs 
(p=0.068). Domain specific improvements were most 
evident in areas of spatial perception (p=0.068) and 
visual motor organization (p=0.068).  

Rasquin et al. 
(2010) 
Netherlands 
Pre-Post (No Score) 

ABI patients (33% stroke) underwent a cognitive 
rehabilitation programme addressing verbal 
recall, episodic memory, attention, executive 
functioning, language, and abstract reasoning. 
Once a week for 15 weeks, 2.5 hour long group 
sessions were held with cognitive therapists 
following discharge. Specific goals were set 
regarding cognitive gains, exercises were 
performed and individuals also underwent social 
skills training. Individuals also had 2 separate 
sessions with a psychologist. Several 
neuropsychological tests were used to determine 
progress in the cognitive domains in addition to 
goal attainment scaling (GAS) and completion of 
the Cognitive Failure Questionnaire (CFQ) and the 
Stroke Adapted Sickness Impact Profile (SA-SIP). 
Assessments were performed at baseline, directly 

Compared to baseline, GAS scores were significantly 
higher directly after treatment (21 weeks) and 6 
months following the treatment (F=94.705, p<0.05). 
However, goal attainment was not associated with a 
significant changes on the CFQ or the SA-SIP at these 
times (p=NS).  
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after treatment and 6 months after treatment. 

Kim et al. (2011) 
South Korea 
RCT (5) 

28 stroke patients with cognitive impairments 
were randomly assigned to a virtual reality (VR) 
group or a control group. The VR group received 
virtual reality training (30min 3x/week) and 
computer based cognitive rehabilitation (30min 
2x/week), whereas the control group received 
only computer-based cognitive rehabilitation 
(30min 5x/week). The intervention was provided 
for a total of 4 weeks and all patients were 
treated with usual OT/PT care. Primary outcome 
measures included: computerized 
neuropsychological test, Tower of London (TOL 
test), Korean-Modified Barthel Index (K-MBI), and 
the motricity index (MI) 

Both groups showed improvements on most outcome 
measures, although the VR group scored significantly 
better than the control group on the visual continuous 
performance test (p<0.01) as well as the backwards 
visual span test (p<0.05).  

Prokopenko et al. 
(2013) 
Russia 
RCT (7) 
N=43 

Population: Experimental Group (EG; N=24): 
Median Age=61yr; Gender: Male=13, Female=11. 
Control Group (CG; N=19): Median Age=66yr; 
Gender: Male=10, Female=9. 
Intervention: EG received 15hr of individual 
computer program training consisting of Schulte’s  
tasks and figure-background tests in addition to 
standard treatment and CG received standard 
treatment only. The intervention was provided 
for 30min/d, 7d/wk over a period of 2wk. 
Assessments were conducted at baseline and at 
post-treatment. 
Outcomes: Montreal Scale of Cognitive 
Assessment (МоСА); Clock Drawing Test (CDT); 
Mini Mental State Examination (MMSE); Frontal 
Assessment Battery (FAB); Schulte's Test (ST); 
Patient satisfaction. 

1. CDT (p=0.05), FAB (p=0.02) and ST (p=0.01) EG 
improved significantly for the EG from baseline to 
post-treatment compared to the CG. 

2. Within group analyses revealed significant 
improvements on the MoCA, MMSE, FAB, CDT 
and ST for the EG from baseline to follow-up (all 
p<0.01) but the CG did not improve significantly 
on any measures. 

3. Patient satisfaction with the treatment revealed 
“considerable improvement” in all patients in the 
EG whilst the majority of the CG reported an 
“absence of improvements”. 

 

12.5.5 Electroacupuncture and Transcutaneous Elective Nerve Stimulation (TENS) 
 
Table 12.5.5 Electroacupuncture and TENS 

Author (Year) 
Country 

Study Design 
(Pedro Score) 

 
Methods 

 
Outcome 

Rorsman & 
Johansson (2006) 
Sweden  
RCT (6) 

54 stroke patients, 5 – 10 days post stroke, were 
randomly allocated to treatment with 
acupuncture (including electroacupuncture), 
high-intensity low-frequency TENS or a 
subliminal, low-intensity high-frequency TENS 
(control group) condition. Each group received 20 
treatment sessions over a period of 10 weeks. 
Outcomes were assessed at 3 & 12 weeks and 
included ADL function, motor function, walking 
ability, depression and cognitive functioning 

On 4 of 8 cognitive variables, there were significant 
between group differences noted at baseline such that 
control group participants demonstrated significantly 
worse performance than patients in the other 
treatment conditions. Over the period of the study, all 
patients demonstrated significant improvement, 
irrespective of treatment on all cognitive measures. 
There were no significant between group differences 
noted at 3 or at 12 weeks. There were no significant 
between group differences noted at any assessment 
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(assessed via the MMSE, Rey Auditory Verbal 
Learning Test, Facial Recognition Memory, Star 
Cancellation Test, Time perception, Token Test 
and Word Fluency).  

time on measures of depression, although all patients 
demonstrated significant improvement over the 
period of the study.   

Chou et al. (2009) 
Taiwan 
RCT (6) 
 

38 patients with chronic stroke (MMSE<24) were 
randomly assigned to receive either 
electroacupuncture or sham TENS (no real 
electrical current) treatments. Treatment was 
provided 20-minute sessions, twice per week for 
a total of 8 weeks. All patients participated in 
conventional rehabilitation for one month 
following randomization. Treatment (and sham 
treatments) was initiated 35-40 days from 
baseline. All patients continued conventional 
rehabilitation for the 8-week intervention period. 
Assessment was conducted at baseline, and 
following the end of intervention (8 weeks). The 
Loewenstein Occupational Therapy Cognitive 
Assessment for geriatric populations (LOTCA-G) 
was used to assess cognitive function.  

In the treatment group, there was significant 
improvement from baseline to 8 weeks on the 
following LOTCA-G subscores; orientation (p=0.003), 
perception (p=0.001), praxis (p=0.002) and memory 
(p=0.005). At 8 weeks, comparisons between the 
intervention and control groups demonstrated 
improved cognition in favour of treatment in the 
following areas; orientation (p=0.001), perception 
(p=0.04), praxis (p=0.004) and attention (p=0.045).  

 

12.5.6 Music Therapy  
 
Table 12.5.6 Music Therapy and Cognitive Function 

Author (Year) 
Country 

Study Design 
(Pedro Score) 

 
Methods 

 
Outcome 

Sarkamo et al.  
(2008) 
Finland  
RCT (6) 

60 patients with middle cerebral artery stroke 
were randomly allocated to music listening, 
language listening or control groups as soon as 
possible following discharge from acute care. 
Patients in the music and language listening 
groups both received portable CD players and 
CD’s of either music or narrated audio books as 
appropriate & were instructed to listen to the 
material by themselves for a minimum of 1 
hr/day for a period of 2 months. Patients 
assigned to the control group received no 
listening material. 54 patients completed the trial 
(music = 18, language = 19, control = 17). Follow-
up neuropsychological assessments were 
performed at 3 and 6 months post stroke.  

There were significant group X time interactions 
reported for the domains of verbal memory (p=0.002) 
and focused attention (p=0.012). Post hoc analysis of 
change scores demonstrated improvements in both of 
these areas associated with music listening at both 3 
and 6 months. The music-listening group performed 
significantly better in verbal memory recovery 
compared to the audiobook group (p=0.006) and the 
control group (p=0.049) according to post-hoc 
analyses. The music-listening group also made 
significantly greater gains in focused attention 
compared to the control group (p=0.049) but no 
statistically significant difference was noted compared 
to the audiobook group (p=0.058). Separate analyses 
of patients with right and left hemisphere stroke 
demonstrated that the group X time interaction was 
only significant in patients with left hemisphere lesions 
(p=0.011).  
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12.5.7 Exercise Programs 
 
Table 12.5.7 Exercise Programs and Cognitive Function 

Author (Year) 
Country 

Study Design 
(Pedro Score) 

 
Methods 

 
Outcome 

Ploughman et al.  
(2008) 
Canada  
RCT (6)  

In a randomized cross-over trial, 21 participants 6 
months to 5 years post stroke (MMSE>24) were 
randomized to receive both conditions in either 
A-B or B-A sequence. Test conditions were as 
follows: 1) one 20-minute session of body-
weight-support-treadmill-training (BWSTT) at 
20% body weight support, 2) a review of home 
mobility and independence & updating of home 
exercise programs by a physiotherapist. Cognitive 
assessment included Trail Making Tests (A & B), 
symbol digit substitution, paced auditory serial 
addition test.   

Treadmill exercise, when compared to the control 
condition, had no effect on cognitive performance on 
any of the assessments administered.  

Quaney et al.  
(2009) 
USA/Canada 
RCT (5) 

38 individuals with chronic stroke (MMSE >23) 
were randomly assigned to receive either a 
program of aerobic exercise (n=19) or at-home 
stretching (n=19). The treatment condition 
consistent of progressive, resistive aerobic 
exercise (target 70% max. heart rate) for 45 
minutes 3 times per week for 8 weeks. The 
control/stretching condition performed 45 
minutes of at-home stretching over the same 
time period. Cognition was assessed at baseline, 
8 weeks and 8 weeks following the end of 
intervention. Assessment of cognition included 
the Wiosconsin Card Sorting Task, Trail making 
(A,B) and the Stroop test.   

There were no significant between group differences 
observed at either 8 weeks or at the follow-up 
evaluation for any of the cognition assessments. There 
were a significant improvements noted in the 
repeated serial reaction timed task and predictive grip 
force modulation at the end of the intervention, but 
these changes were not sustained at follow-up.  

Rand et al. (2010) 
Canada  
PCT (No Score) 

In a single group, pre-post, study, 11 individuals 
with chronic stroke participated in a 6-month 
exercise and recreation program. All individuals 
attended 2 1-hour sessions per week that 
included stretching, balance and task-specific 
exercises (e.g. steppers, fast walking, repetitive 
sit-to-stand). For one hour per week, participants 
attended a recreation and leisure session that 
included activities such as bowling, billiards, arts 
and crafts, etc.) In addition, participants were 
introduced to existing community fitness 
resources. Assessment of cognition included the 
Stroop Test, verbal digit span backward test, trail 
making test (B), walking while talking (WWT) and 
the Rey Auditory Verbal Learning Test (RAVLT).  

A significant improvement was demonstrated over 
time (baseline to 3 months) on the RAVLT (long delay) 
(ES= 0.59, p=0.03), and the WWT (ES=0.42, p=0.04). 
There was a small, significant improvement on the 
Stroop Test from baseline to 6 months (ES= 0.12, 
p=0.02).  

Kluding et al.(2011) 
USA 
PCT (No Score) 

9 chronic stroke patients were included in this 
single group pretest-post-test study. The study 
group completed a 12-week aerobic and 

Significant improvements were found in all outcome 
measures: Digit Span Backwards test mean change = 
0.56+/- 0.9 (P<0.05); Fugl-Meyer mean change = 3.6+/-
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strengthening exercise program (3x/week). 
Primary outcome measures examined executive 
function (Digit Span Backwards and Flanker tests) 
and secondary outcome measures examined 
aerobic fitness and function (V02 max, 6MWT, 
Fugl-Meyer, and 10m walk speed) 

5.7 (p<0.05); Stroke Impact scale mean change 
=33.8+/-38.5 (p<0.05). A significant correlation was 
found between improved performance on the Flanker 
test and improved aerobic capacity (r=0.74; P<0.05) 

Marzolini et. al. 
(2013) 
Canada 
PCT (No Score) 

41 individuals attending an outpatient stroke 
rehabilitation program participated in the study. 
All were >10 weeks post stroke with stroke 
related motor impairment. Participants attended 
a 90 minute exercise class once per week, and 
were offered nutritional and psychosocial 
counselling, education sessions, cardiac 
assessments, and plasma and glucose monitoring. 
They were also provided with training and 
information on exercising (aerobic and light 
weight training) at home and encouraged to keep 
a detailed journal of physical activity. 
Outcomes were assessed at baseline, and after 6 
months in the program and examined cognitive 
functioning, cardio-pulmonary exercise training, 
gas exchange anaerobic threshold, body 
composition, and muscular strength. 

At the 6 month follow up time point, there was a 
statistically significant reduction in the proportion of 
individuals who met the criteria for mild cognitive 
impairment (65.9% at baseline, 36.6% at follow up; 
p<0.001). 
 
A positive association was also found between change 
in fat free mass of non affected limbs and cognitive 
function (p=0.005). 
 

Liu-Ambrose & Eng 
(2015) 
Australia 
RCT (9) 
TPSExp=2.4+1.0yr 
TPSCon=2.9+1.1yr 
NStart=28 
NEnd=24 

Population: Experimental Group (EG; n=12) Mean 
Age=62+12.1yr; Gender: Males=4, Females=7;  
Control Group (CG; n=16): Mean Age=66.9+9.0yr; 
Gender: Males=11, Females=3. 
Intervention: The EG participated in a 
community-structured program which included 
exercise sessions with a key focus on resistance, 
balance and aerobic training. The exercises were 
based on the Fitness and Mobility Exercise 
(FAME) program. The CG did not receive any 
intervention until after the EG had completed the 
programme. The intervention was provided 2/wk 
with each exercise session lasting 60min in 
duration. Patients also completed an additional 
1hr/wk of rec and leisure activities. Assessments 
were conducted at baseline, 3mo and at 6mo. 
Outcomes: Trail-Making Tests A & B (TMT-A & B); 
Stroop Test; Verbal digits forward and backward 
tests. 

1. Results from the Kolmogorov-Smirnov 2-sample 
test revealed a significant between-group 
difference in set shifting according to TMT-A & B 
performance at 3mo (p=0.03).  

2. At 6mo follow-up, the results showed that there 
were statistically significant between-group 
differences in both selective attention and 
conflict resolution according to the Stroop Test 
(p=0.02) and working memory according to the 
Verbal digits backwards and forwards tests 
(p=0.04). 

3. There was a statistically significant correlation 
between selective attention on the TMT-A & B 
and cognitive resolution on the Stroop Test over 
the 6mo period and functional capacity at 6mo 
(r=0.39, p=0.04). 

 

 

12.5.8 Repetitive Transcranial Magnetic Stimulation (rTMS) 
 
Table 12.5.8 Repetitive Transcranial Magnetic Stimulation 

Author (Year) 
Country 

Study Design 
(Pedro Score) 

 
Methods 

 
Outcome 
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Rektorova et al.  
(2005) 
Czech Republic 
PCT Crossover (No 
Score) 

7 patients with CVD (must include at least one 
lacunar infarct on brain imaging in addition to 
clinical evidence of CVD e.g. hemiparesis, lower 
facial weakness, gait disorder etc.) received a 30-
minute treatment session. Each session consisted 
of 3 rTMS blocks-- each block separated by a 10-
minute interval. Sessions were conducted on day 
1 and day 4 of the study. Participants received 
stimulation over the left dorsolateral prefrontal 
cortex (DLPFC) or over the left motor cortex in a 
randomized order. Assessments were conducted 
prior to an immediately following each session. 
Assessment consisted of Trail Making Tests (A & 
B), digit symbol test (WAIS-R), Rey-Osterrieth 
Complex Figure Test, the Stroop Test and the 
story and digit span tests from the Wechsler 
Memory Test.   

Stroop test and mean digit symbol scores improved 
significantly following rTMS stimulation. Site of 
stimulation (motor cortex vs. DLPFC) did not affect 
improvement in digit symbol scores (p=0.04 for each 
site). Improvement in Stroop interference was 
associated with stimulation of DLPFC only (p=0.04). 
There was no significant improvement demonstrated 
on any of the other neuropsychological assessments 
following stimulation of either site.   

Kim et al.(2010)  
Korea 
RCT (8) 

18 individuals with stroke were randomly 
assigned to one of three treatment groups; low-
frequency (1 Hz), high-frequency (10Hz) or sham 
(control) rTMS stimulation to the left dorsolateral 
prefrontal cortex (DLPFC). Patients received 10 
treatment session; 5 times per week over a 2-
week period). During the study period, all 
participants also received conventional cognitive 
rehabilitation 2 or 3 times per week. Assessment 
was conducted at baseline and immediately 
following end of treatment (2 weeks). Evaluations 
included the Computerized Neuropsychological 
Test Battery (digit span, visual span, verbal 
learning, visual learning, visual continuous 
performance, auditory continuous performance 
& word-colour tests) and the Tower of London 
Test (planning ability).   

Treatment at either frequency was not associated with 
any significant difference on any cognitive assessment 
including Tower of London reaction time when 
compared to the control group. However, treatment 
was associated with lower scores on the Beck 
Depression Inventory.  

 

12.5.9 Transcranial Direct Current Stimulation (tDCS) 
 
Table 12.5.9 Transcranial Direct Current Stimulation 

Author (Year) 
Country 

Study Design 
(Pedro Score) 

 
Methods 

 
Outcome 

Jo et al.(2009) 
Korea  
PCT Crossover (No 
Score) 

10 patients with stroke within the past 6 
months were treated with i) 30 mins. Anodal 
tDCS applied over the left dorsolateral 
prefrontal cortex (DLPFC) (constant current 
2mA) and ii) a 30-minute sham stimulation 
session. Order of sessions was randomized. All 
stimulation sessions were at least 48 hours 
apart. Assessments were conducted prior to 

On repeated ANOVA, there was a significant 
intervention X time interaction identified (p=0.032). 
There was a significant improvement noted in the pre- 
and post- stimulation recognition accuracy scores of 
the anodal stimulation group (p=0.004), but not in the 
sham stimulation group (p=0.403). There were no 
significant differences in response time demonstrated 
for either group. 
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stimulation and immediately following each 
session. Primary outcome was performance of 
on the two-back verbal working memory test 
(patient is presented with a series of letters and 
must indicate if the current presentation is the 
same as the one provided “two back”). A total 
of 30 targets were presented. Accuracy and 
reaction time are measured.  

Kang et al. (2009) 
Korea  
PCT Crossover (No 
Score) 

10 patients with previous stroke received i) 20 
minute administration of anodal tDCS (2 mA) to 
the left DLPFC, ii) corresponding sham 
stimulation. The order of stimulation was 
randomized. Sessions were at least 2 days 
apart. Outcomes assessed included the “go/no 
go” test (subjects are presented with 30 figures 
and must press a button in response to the 
figure “1”). Number of correct responses and 
reaction time are evaluated. The go/no go test 
was administered at baseline, 1, and 3 hours 
post stimulation. In addition, the authors 
collected subjective descriptions of attention, 
fatigue, task difficulty and sleep quality (at 
baseline and 3 hours only).  
10 healthy control subjects were also recruited 
and participated in an identical, parallel study.  

There were no significant intervention X time 
interactions identified for either correct responses or 
reaction time for the control group. In the stroke 
patient portion of the study, ANOVA revealed a 
significant intervention X time interaction (p=0.043) 
for number of correct responses. tDCS stimulation was 
associated with a significant improvement in correct 
responses at one hour (p=0.024) which was 
maintained at 3 hours post treatment (p=0.041). 
Active stimulation had no significant effect on 
response time. Assessment of subjective outcomes 
demonstrated no effect associated with the 
stimulation intervention.     

 

12.6 Pharmacotherapy for Vascular Cognitive Impairment 

12.6.1 Aspirin 
 
Table 12.6.1 Aspirin for Vascular Dementia 

Author (Year) 
Country 

Study Design 
(Pedro Score) 

 
Methods 

 
Outcome 

Meyer et al.  
(1989) 
USA 
RCT (6) 

70 patients with multi-infarct dementia were 
randomized to receive either 325 mg ASA/day 
(n=37) in addition to usual care or just usual care 
(n=33). No placebo was given. Outcomes 
assessed were cerebral blood flow (CBF) 
measurements and cognitive testing via the 
cognitive capacity screening examination (CCSE). 
Patients participated for up to 3 years. Mean 
length of follow-up was 15.6 months for the 
treatment group and 14.9 months for the control 
group.  

The ASA treatment group demonstrated higher levels 
of cognitive performance on the CCSE than the control 
group (p<0.0001) during all three years of follow-up. 
Patients in ASA condition improved above baseline at 
all assessments while the control group experienced 
declines in CCSE scores. CBF values were also 
significantly better among ASA treated patients than 
among controls (p<0.0001). ASA treated patients 
experienced fewer TIAs and/or strokes and the 
mortality rate was lower, however, the numbers 
associated with these events were too small for 
meaningful statistical analysis.  
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12.6.2 Cholinesterase Inhibitors 

12.6.2.1 Donepezil 
 
Table 12.6.2.1 Donepezil for Vascular Dementia 

 
  

Author (Year) 
Country 

Study Design 
(Pedro Score) 

 
Methods 

 
Outcome 

Black et al. (2003) 
International 
RCT (7) 

603 Patients with probable (70.5%) or 
possible (29.5%) VaD were randomized to 24 
weeks of treatment with donepezil 5 mg/d, 
donepezil 10 mg/d (5 mg/d for first 28 days), 

or placebo. 

At week 24, both donepezil groups showed significant 

improvement in cognition versus placebo on the 
Alzheimer’s Disease Assessment Scale–cognitive subscale. 
Significant improvements in global function were seen 
versus placebo at week 24, on the Clinician’s Interview-
Based Impression of Change–Plus version only for patients 
on donepezil 5 mg/d, and on the Sum of the Boxes of the  

Clinical Dementia Rating only for patients on 10 mg/d.  

Donepezil-treated patients showed significant benefits in 
activities of daily living over placebo on the Alzheimer’s 
Disease Functional Assessment and Change Scale. 
Withdrawal rates due to adverse events were relatively low 
(placebo, 11.1%; donepezil 5 mg/d, 11.1%; donepezil 10 
mg/d, 21.8%; P=0.005 versus placebo). 

Wilkinson et al. 
(2003) 
International 
RCT (7) 

616 patients with probable or possible VaD, 
were randomized to receive donepezil 5 
mg/day, donepezil 10 mg/day (after 5 
mg/day for the first 28 days), or placebo for 
24 weeks. 

76% of patients had probable VaD. Both donepezil-treated 
groups showed significant improvements in cognitive 
function on the Alzheimer’s Disease Assessment Scale–
cognitive subscale compared with placebo. Greater 
improvements on the Clinician’s Interview-Based 
Impression of Change–plus version were observed with 
both donepezil groups compared to the placebo group. 
Withdrawal rates due to adverse events were low (placebo, 
8.8%; donepezil 5 mg, 10.1%; 10 mg, 16.3%). 

Roman et al.  
(2010) 
International  
RCT (7) 

974 patients with possible or probable VaD 
were randomized (2:1) to receive either 
treatment with donepezil 5 mg/day (n=648) 
or matching placebo (n=326). 77.5% and 
76.7% of individuals in the treatment and 
control conditions, respectively, had a 
history of stroke or TIA at baseline. Primary 
outcome measures were the Vascular AD 
Assessment Scale – Cognitive Subscale (V-
ADAS-Cog) and the Clinician’s Interview-
Based Impression of Change + carer’s 
interview (CIBIC-plus). Assessments were 
conducted at baseline and weeks 6, 12, 18 
and 24 (end of study).  

Patients in the treatment condition demonstrated 
significant improvement from baseline when compared to 
the placebo condition at all assessment points except week 
6 (p<0.05). CIBIC-plus scores were not significantly different 
between groups (p=0.23), but analysis of score distribution 
favoured treatment at 18 and 24 weeks. Examination of 
secondary outcomes revealed significant differences 
favouring donepezil at end of study on the ADAS-cog 
(p=0.046), MMSE (p=0.03) and NCT (p=0.039). A similar 
trend toward significance was demonstrated on the 
Disability Assessment for Dementia (DAD) (p=0.059).  
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12.6.2.2 Rivastigmine 
 
Table 12.6.2.2 Rivastigmine for Vascular Dementia 

Author (Year) 
Country 

Study Design 
(Pedro Score) 

 
Methods 

 
Outcome 

Moretti et al.  
(2001) 
Italy  
PCT (No Score) 

16 patients with probable vascular dementia 
were divided into 2 groups. Group A 
received rivastigmine (3-6 mg daily) while 
Group B received only “cardioaspirin”.  

After one year of treatment, cognition (assessed by MMSE, 
clock drawing and word fluency) remained stable among 
patients treated with rivastigmine (Group A). There was a 
trend among patients in Group B (cardioaspirin) to 
deteriorate on all cognitive assessments. Group B 
performance was significantly worse than Group A 
(p<0.05), caregivers of patients in Group B were more 
stressed (p<0.05). Scores on the Neuropsychiatric Inventory 
were higher among Group B patients (p<0.01) and they 
were more likely to use sedative or neurolectic medication 
for behavioural or social functioning than patients in Group 
A (p<0.05).  

Moretti et al.  
(2002) 
Italy  
PCT (No Score) 

16 patients with subcortical vascular 
dementia were divided into two groups (n=8 
in each group). One group received 
rivastigmine 3 – 6 mg/day while the other 
received only “cardioaspirin” 100 mg/day. 
Patients were followed for 22 months. 
Global cognitive function was assessed using 
the MMSE, and executive function with the 
ten-point clock-drawing test. Semantic and 
phonological fluency and ADL functioning 
were also assessed. (Note: the 12-month 
results of this study are summarized above in 
Moretti et al. 2001) 

Significant improvements in executive function were noted 
in the rivastigmine group both over baseline (p<0.01) and 
when compared to the aspirin group (p<0.001). Scores on 
the Neuropsychiatric Inventory and on the Clinical 
Dementia rating were also significantly better among 
patients treated with rivastigmine than among those in the 
aspirin group (p<0.01 and p<0.05, respectively. Caregivers 
of patients in the rivastigmine group reported a significant 
reduction in stress over baseline (p<0.05). Scores on global 
performance, word fluency and ADL function were 
maintained among patients in the rivastigmine group. 
There were no improvements on any outcome measure in 
the aspirin group.  

Moretti et al. 
(2003)  
Italy  
RCT (7) 
 

208 patients with subcortical vascular 
dementia were randomized into 2 groups 
matched for age and education. Group A 
received rivastigmine 3 – 6 mg/day while 
Group B received 100 mg/day ASA. Length of 
follow-up was 12 months.  

Deterioration in global cognitive function assessed on the 
MMSE was seen in both groups although deterioration was 
worse among patients in Group B. There was greater 
deterioration in executive function in the aspirin group 
(p<0.05).  Assessment of behaviour and of depression 
revealed significant improvements in the rivastigmine 
group when compared to the ASA group (p<0.001 for both). 
No serious adverse events were reported.   

Moretti et al. 
(2004) 
Italy  
PCT (No Score) 

64 patients with probable subcortical 
vascular dementia were divided evenly into 
2 groups matched for age and education. 32 
patients were treated with rivastigmine 3 – 6 
mg/day. 32 patients were treated with ASA 
100 mg/day plus nimodipine 60 mg/day. 
Patients were followed for a total of 16 
months.  

Patients in both groups demonstrated deterioration in 
MMSE scores at 8 and 16 months. There was a non-
significant trend for greater deterioration among patients 
treated with ASA and nimodipine. Significant benefits 
(p<0.05) were associated with rivastigmine treatment with 
respect to performance on assessments of attention, 
executive function, instrumental activities of daily living 
and behavioural/psychotic disturbances. Transitory adverse 
effects such as nausea, muscle contractions and postural 
instability were reported during the rivastigmine titration 
phase. These resolved spontaneously. No serious adverse 
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effects were reported in either group.  

Ballard et al. 
(2008)  
RCT (9) 

710 patients with probable vascular 
dementia were randomized to receive 3-12 
mg/d of rivastigmine (n=365) or placebo 
(n=345) over the course of 24 weeks.  

Rivastigmine demonstrated significant improvements 
over placebo on three measures of cognitive 
performance (Vascular Dementia Assessment Scale, 
Alzheimer’s Disease Assessment Scale cognitive 
subscale, Mini-Mental State Examination, p<0.05)  
but not on other outcome measures (Alzheimer’s 
Disease Cooperative Study-Activities of Daily Living, 
Global Deterioration Scale, Neuropsychiatric 
Inventory). 

 

12.6.2.3 Galantamine 
 
Table 12.6.2.3 Galantamine for Vascular Dementia 

Author (Year) 
Country 

Study Design 
(Pedro Score) 

 
Methods 

 
Outcome 

Erkinjuntti et al. 
(2002) 
International  
RCT (8) 

592 patients with probable vascular 
dementia or mixed dementia (AD+ 
cerebrovascular disease) were randomly 
assigned to receive either 24 mg/day 
galantamine (n=396) or matching placebo 
(n=196). Treatment continued for a period of 
6 months.   

Overall, patients treated with galantamine showed 
significant improvement on the ADAS-cog when compared 
to the placebo group (p<0.0001). Treatment with 
galantamine resulted in significant improvements when 
compared to placebo among patients with AD+CVD 
(p<0.0005) but not among patients with vascular dementia 
(p<0.06). The same pattern was reported for assessment on 
the Clinician’s Interview-based Impression of Change Plus 
scale. 74% of treatment group patients remained stable or 
improved on the CIBIC-plus vs. 59% of those in the placebo 
group (p=0.011) However, on subgroup analysis, the 
change seen among treated patients was not significantly 
different than for untreated patients (p=0.238) when taking 
only patients with vascular dementia into consideration.  

Erkinjuntti et al.  
(2003) 
International  
RCT (6) 

Patients who had been treated with 
galantamine in the previous study (see 
above) continued treatment (n=295), while 
patients who had been allocated to the 
placebo condition began treatment with 
galantamine (n=164). Treatment continued 
for an additional 6 months.  

After the additional 6 months, there were improvements as 
assessed by the ADAS-cog – 11 reported in the group 
receiving treatment in both phases, and in the group 
receiving placebo for the first 6 months followed by 
galantamine. Although these did not reach significance. 
Significant improvements were noted in functional ability 
for both groups (p<0.001 for the placebo/galantamine 
group vs. p<0.01 for the galantamine/galantamine group).  

Auchus et al. 
(2007) 
RCT (9) 
 

786 patients with probable vascular 
dementia were randomized to receive 24 
mg/d of galantamine (n=396) or placebo 
(n=390). 

Galantamine showed greater improvement in 
cognitive functioning measured by ADAS-cog 
(p=0.001) and EXIT-25 (p=0.041) after 26 weeks 
compared with placebo, but not on the ADCS-ADL 
score (p=0.783). Improvement in global functioning 
measured by CIBIC-plus associated with galantamine 
approached significance (p= 0.069).  

Whyte et al.  40 patients with recent stroke (within past 14 participants withdrew from the study (7 in each group) 
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(2008) 
USA  
PCT (No Score) 

30 days) were assigned to receive either 
galantamine (4 mg b.i.d – titrated to 12 mg 
b.i.d over 12 weeks) or donepezil 5 mg/day 
(titrated to 10 mg/day). A historical, 
matched, comparator group was created via 
chart review (n=110). Patients were assessed 
on the motor-FIM, the apathy evaluation 
scale, the Hopkins verbal learning test, digit 
span and the executive interview at baseline 
and 12 weeks.  

leaving 26 patients for analysis. Of the 13 patients in the 
galantamine group, only 9 achieved the target dose of 12 
mg b.i.d. All patients in the donepezil group reached the 
target dosage in the 12-week study period. FIM-motor 
scores improved in all groups, but at 12 weeks, patients 
receiving donepezil demonstrated significantly greater 
improvement than either individuals receiving galantamine 
or those in the historical comparator group (ANOVA group 
X time; p=0.003). There was no significant difference in 12-
week FIM change in the galantamine vs. comparator 
groups. Tests of cognition results improved significantly 
over time in both the galantamine and donepezil groups 
with no significant group X time interactions. Similarly, 
there was an overall trend toward improvement in apathy 
over time.  

   

12.6.3 Nimodipine 
 
Table 12.6.3 Nimodipine for Vascular Dementia 

Author (Year) 
Country 

Study Design 
(Pedro Score) 

 
Methods 

 
Outcome 

Besson et al.  
(1988) 
Scotland  
RCT (7) 

20 patients with a history of multi-infarct 
dementia (Hachinski Ischaemic Scale score 
>9) were randomized to receive either 
nimodipine (30 mg, 3/d, n=10) or placebo 
(n=10). Treatment duration = 24 weeks. 
Cognition was assessed using the Mental 
Status Questionnaire, Sandoz Clinical 
Assessment – Geriatric Scale (SCAG), Royal 
College of Physicians Test, Katzman-
memory-orientation-concentration test and 
the Dementia Checklist. Assessments were 
conducted every 4 weeks.  

There was no significant change on any measure of cognition 
over the 24 week study period in either group.  

Sze et al. (1998) 
China  
RCT (6) 

100 acute stroke patients admitted to 
stroke ward were enrolled 7 – 14 days post 
stroke. Patients were stratified according to 

disability (less severe - MMSE²24, BI>25 or 

severe – MMSE<24 and BI¢ 25) and, then 
randomized to receive 3 doses of oral 
nimodipine 30 mg daily for 12 weeks or no 
nimodipine. ASA and Warfarin were 
administered prn for secondary prevention 
of stroke in both groups. Assessments were 
performed at baseline, at 6 and 12 weeks.  

Patients receiving nimodipine demonstrated greater 
improvement in Fuld Object-Memory Evaluation scores at 12 
weeks compared to the control group (p=0.03). Patients with 
severe disability at baseline who received nimodipine 
demonstrated greater change in MMSE scores over time 
(p=0.05). 

Pantoni et al.  
(2000) 
International  
RCT (8) 

259 patients diagnosed with dementia or 
multi-infarct dementia and CT evidence of 
at least one infarct or moderate to severe 
ischemic white matter changes were 

By intention-to-treat analysis, there were no significant 
differences between the treatment and control group from 
baseline to the final assessments. Serious adverse events 
were reported by 12.5% of the treatment group and 16.8% 
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12.6.4 Memantine 
 
Table 12.6.4 Memantine for Vascular Dementia 

Author (Year) 
Country 

Study Design 
(Pedro Score) 

 
Methods 

 
Outcome 

Orgogozo et al.  
(2002) 
France  
RCT (8) 
 

321 patients with probable vascular 
dementia were randomly allocated to 
treatment (n=165) or control (n=156) 
groups. Patients in the treatment condition 
received 20 mg/day while control patients 
received a matching placebo. Treatment 
continued for 28 weeks.   

At 28 weeks, patients in the treatment condition had 
demonstrated improvement on the ADAS-cog while 
patients in the control condition declined. The difference 
between groups was significant (95% CI 0.49 – 3.60). On the 
Clinician’s Interview Based Impression of Change-Plus 
(CIBIC-plus), 60% of patients in the treatment condition 
were assessed as improved or stable vs. 52% in the placebo 
group (p=0.227). Scores on the MMSE were improved in 
the treatment group, but deteriorated in the placebo group 
(p=0.003). Assessment of intellectual function and of 
behaviour also demonstrated differences in favour of 
treatment (p=0.04 & p=0.07 respectively). A similar number 
of adverse events were reported in each condition.  

Wilcock et al.  
(2002) 
UK 
RCT (8) 

548 patients with probable vascular 
dementia and MMSE scores of 10 –22 were 
randomly assigned to treatment with 20 
mg/day (10 mg twice daily) memantine 
(n=295) or matching placebo (n=284). 
Treatment duration was 28 weeks. Primary 
efficacy outcomes were assessed via the 
ADAS-cog and the Clinical Global Impression 
of Change (CGIC).  

At 6 months, scores on the ADAS-cog showed significantly 
less decline among patients treated with memantine vs, 
placebo (95% CI –3.023 to –0.49). There was no significant 
difference reported between groups on the CGIC. Subgroup 
analysis demonstrated that the largest treatment effects 
were among patients with baseline MMSE scores less than 
15 and in those with no cerebrovascular macrolesions. No 
serious adverse events were reported and the frequency of 
reporting was similar between treatment conditions.   

 
  

randomly allocated to treatment with 
nimodipine (30 mg, 3/d, n=128) or 
matching placebo (n=131).Treatment 
continued for up to 6 months. Assessments 
were undertaken at 4, 10, 18 and 26 weeks.   

of the placebo group.  

Pantoni et al.  
(2005) 
Italy  
RCT (8) 

242 patients with subcortical vascular 
dementia & at least one CT image 
consistent with lacunar infarct were 
randomly assigned to receive either 90 
mg/d of nimodipine or matching placebo. 
Treatment continued for one year. Primary 
outcome was assessed via the Sandoz 
Clinical Assessment Geriatric Scale (SCAG).  

There were no significant differences between groups 
assessed on the primary outcome measure. However, 
patients treated with nimodipine performed better than 
those in the placebo condition on lexical production (p<0.01) 
and semantic fluency (p<0.01). Treatment was also 
association with less deterioration on the MMSE (p<0.01) 
and the Global Deterioration Scale (p<0.05).  
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12.6.5 Pentoxifylline 
 
Table 12.6.5 Pentoxifylline for Vascular Dementia 

Author (Year) 
Country 

Study Design 
(Pedro Score) 

 
Methods 

 
Outcome 

Ghose (1987)  
UK 
RCT (6) 

Following a 2 week washout period, in which 
all patients received placebo, 36 patients 
with either primary degenerative dementia 
or multi-infarct dementia were randomly 
allocated to groups receiving either 400 mg 
oxpentifylline (400 mg. 3 times/day) or 
matching placebo for a period of 12 weeks.  

Both groups demonstrated improvement over the period of 
treatment, but it did not reach significance. For patients 
diagnosed with multi-infarct dementia, there was greater 
improvement associated with treatment when compared 
to the placebo condition (p<0.05). However, there were 
only 4 patients with multi-infarct dementia who received 
treatment and 7 in the control group.   

Black et al. (1992) 
USA 
RCT (6) 

64 patients diagnosed with multi-infarct 
dementia were randomized to receive either 
pentoxifylline (400 mg 3 times/day) or 
matching placebo for 36 weeks. 
Randomization was stratified for length of 
time since diagnosis of dementia (longer 
than vs. less than 2 years). Assessment was 
undertaken with the Alzheimer’s Disease 
Assessment Scale (ADAS) at baseline and at 
the study endpoint.  

There was a non-significant trend toward less cognitive 
deterioration among patients receiving treatment with 
pentoxifylline when compared to placebo (p=0.058). This 
included 14 patients with neither discrete strokes nor 
neuroradiological evidence of CVD. In a subgroup of 40 
patients with CT/MRI evidence of vascular damage, use of 
pentoxyfilline was associated with a significant slowing of 
cognitive deterioration as measured by total ADAS scores 
(p=0.023) and ADAS cognitive subscores (p=0.020). In 37 
patients with CT/MRI evidence of at least one discrete 
stroke, treatment was associated with significantly less 
deterioration on both the total ADAS score and cognitive 
subscores (p=0.002 & p=0.017 respectively).  

Blume et al. (1992) 
Germany 
RCT (8) 

80 patients, aged between 55 and 75, with 
symptoms of vascular dementia, were 
randomized to receive either pentoxifylline 
1200 mg daily p.o (n=40) or matching 
placebo (n=40). Treatment lasted for 24 
weeks and was preceded by a 2 week 
washout period. Patients were assessed at 2, 
4, 6, 8, 16, and 24 weeks. Outcomes 
consisted of the Figure Joint Test (FJT), 
Number/Letter Repetition Test (N/LRT), 
Sandoz Clinical Assessment Geriatric Scale 
(SCAG), Adjective Check List (ACL), and 
Clinical Global Impression (CGI).    

Significant differences in favor of the pentoxifylline group 
were reported for the SCAG (p<0.001) and the FJT 
(p<0.003). The pentoxifylline group displayed greater 
improvements than placebo on the N/LRT (improvements 
of 13% vs. 8%) and in most scales of the ACL. Change in 
patients’ status, as assessed by the CGI, was determined to 
be positive in 23% of the placebo group patients vs. 61% of 
those in the pentoxifylline group. Results of a subgroup 
analysis performed on 40 patients with “stepwise 
deterioration”, as defined by Hachinski Ischemic Score 
(HIS), largely mirrored those of the total study population. 
Adverse events were reported in 30% of placebo group 
patients vs. 45% of pentoxifylline group patients. 
Complaints regarding adverse events were mostly mild and 
evenly spread between the groups, with the exception of 
gastro-intestinal side effects, for which a causal relationship 
was suspected with study medication in 15% of placebo vs. 
56% of pentoxifylline reports.   

Bayer et al. (1996) 
Germany  
RCT (7) 

289 patients, over the age of 45, diagnosed 
with multi-infarct dementia were 
randomized to receive either oral 
pentoxifylline 400 mg t.i.d.(n=148) or 
matching placebo (n=141). Treatment lasted 
for 9 months and was preceded by a 4 week 

Patients allocated to the treatment group demonstrated an 
improvement in cognition and behaviour as assessed on 
the GBS. On intention-to-treat analysis, this represented a 
non-significant trend in favour of treatment when 
compared to the placebo condition (p=0.065). Similar 
results in favour of treatment were also reported for the 
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washout period. Patients were assessed 
every 3 months. Primary cognitive outcomes 
were assessed via the Gottfries, Brane-Steen 
Scale (GBS). Secondary outcomes included 
geriatric dysfunction, cognitive function and 
psychological function. These were assessed 
on the Sandoz Clinical Assessment Geriatric 
Scale (SCAG), the MMSE and a battery of 
psychological tests.  

intellectual functions (p=0.06), emotional functions 
(p=0.07) and various symptoms (p=0.04) subscales of the 
GBS. Patients in the treatment group demonstrated 
significant improvement on the total and cognitive function 
subscale of the SCAG when compared to controls (p=0.034 
& p=0.007, respectively). 66 patients in the treatment 
condition and 62 patients receiving placebo reported 
adverse events. These events were assessed as “at least 
possibly related to” the study drug more often among 
patients receiving pentoxifylline, mostly due to increased 
incidence of gastrointestinal side effects such as nausea 
and vomiting.  

 

12.6.6 Citicoline 
 
12.6.6 Citicoline for Cognitive Function 

Author (Year) 
Country 

Study Design 
(Pedro Score) 

 
Methods 

 
Outcome 

Cohen et al.  
(2003) 
USA 
RCT (7) 

30 patients diagnosed with vascular 
dementia were randomized to receive either 
500 mg citicoline (n=15) or matching placebo 
twice per day (n=15) for 12 months. 
Outcomes were assessed at baseline, 6 and 
12 months using a battery of 
neuropsychological tests.   

There were no significant differences in change in overall 
cognitive function (MMSE or Dementia Rating Scale Scores) 
between groups from baseline to 6 months or baseline to 
12 months. Change scores did not differ between groups on 
measures of memory, executive-attention, and language, 
visuo-spatial or motor function. Effect sizes associated with 
any neuro-cognitive measures were very small.  

Alvarez-Sabin et al. 
(2013) 
Spain 
RCT (7) 
NStart=347 
NEnd=199 

Population: Experimental Group (EG; 
n=172): Mean Age=66.9+11.1yr; Gender: 
Males=92, Females=80. Control Group (CG; 
n=175): Mean Age=67.7+11.6yr; Gender: 
Males=94, Females=81. 
Intervention: The EG received Citicoline 
treatment (1g/d) for 12mos after ischemic 
stroke. The CG did not receive Citicoline. The 
Citicoline treatment was provided for 1yr. 
Assessments were conducted at 1mo, 6mo 
and 1yr post-stroke.  
Outcomes: Modified Rankin Scale (mRS); 
Attention and executive function (Stroop 
Color Word Interference Test, Trails A and B 
and Symbol digits Modalities Test, 
Mental Control, Digit Span Backward and 
Forward); Benton’s Temporal Orientation 
(BTO); Memory (Auditory Verbal learning 
Test, Visual Reproduction); Language 
(Boston Naming Test, Verbal Fluency for 
Animals, Controlled Oral Word Association 
test, Pseudowords and Sentences Repetition 
and Token Test); Spatial Perception 

1. As indicated by the mRS, there were no statistically 
significant differences between patients who were 
treated with Citicoline and those who were not at 6mo 
follow-up (p=0.258) and at 1yr follow-up (p=0.186). 

2. EG patients demonstrated statistically significant 
better outcome in attention-executive functions at 
6mo (OR 1.721, 95% CI: 1.065–2.781, p=0.027) and 
12mo (OR 2.379, 95% CI 1.269–4.462, p=0.007) 
compared to the CG. 

3. EG patients demonstrated statistically significant 
better outcomes according to BTO scores at 6mo 
follow-up (OR 2.155, 95% CI: 1.017–4.566, p=0.045) 
compared to the CG. 

4. There were no statistically significant differences in 
Memory, Language, Motor Speed, and Spatial 
Perception battery scores at all three follow-ups. 
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(Judgement of Line Orientation); Motor 
Speed (Grooved Pegboard for Dominant and 
Non-dominant Hand). 

 

12.6.7 Antidepressants 
 
Table 12.6.7 Antidepressants for Cognitive Function 

Author (Year) 
Country 

Study Design 
(Pedro Score) 

 
Methods 

 
Outcome 

Kimura et al. 
(2000) 
USA  
RCT (8) 

47 stroke patients with major and minor 
depression (DSM-IV) were randomly 
assigned to receive either treatment with 
nortriptyline titrated to 100 mg (o.d.) or 
matching placebo. Treatment lasted 6 – 12 
weeks. Outcomes assessed included changes 
in depression (HRSD) and cognitive 
impairment (MMSE).   

There was no significant group or group X time interaction 
for MMSE scores identified. However, when patients were 
grouped as responders vs. non-responders in terms of 
change in depression, there was a significant group X time 
interaction identified (p=0.005) such that cognitive function 
recovered more rapidly in the responder group than in the 
non-responder group. Responders had significantly higher 
MMSE scores at doses of 75mg and 100 mg. o.d. The 
authors note that there were significantly more patients 
who had received nortriptyline in the responder group than 
in the nonresponder group (p=0.0032). Improvement in 
cognitive impairment was demonstrated only in patient 
with major depression at baseline.   

Sato et al.(2006) 
Japan 
PCT (No Score) 

18 patients with post-stroke depression, 
approximately 3 months post-stroke, were 
divided into a milnacipran (n=10) and a 
control (n=8) group. The treatment group 
received between 30 and 60 mg/day of 
milnacipran over the treatment period, 
while the control received no 
antidepressants. Cognitive impairment and 
mood were measured with the Mini-Mental 
State Examination (MMSE) and the Hamilton 
Depression Rating Scale (HAM-D) at time of 
admission and approximately 3 months 
later, at discharge.    

Neither the milnacipran nor the control group displayed 
significant change in depression symptoms, as measured by 
the HAM-D, from admission to discharge. A significant 
time-by-group interaction was found with respect to 
cognitive impairment (MMSE) (p=0.034), such that there 
was greater improvement from baseline to discharge for 
the milnacipran group than the control.  
 
  

Jorge et al. (2010) 
USA  
RCT (7) 

129 stroke patients with no depression at 
baseline were randomly assigned to receive 
either escitalopram 10 mg. o.d., problem-
solving therapy or matching placebo. In 
addition to assessments for depression, 
neuropsychological evaluations were 
conducted at baseline and 12 months (end 
of intervention). Assessments included the 
Repeatable Battery for the Assessment of 
Neuropsychological Status (RBANS), Trail-
making Tests (A & B), Controlled Oral Word 
Association, Wechsler Adult Intelligence 
Scale – Similarities and the Stroop Test.  

To examine the effect of escitalopram on cognition, the 
placebo and problem-solving groups were collapsed to 
form a single non-escitalopram group. Controlling for 
change in HRSD and stroke mechanism, there was a 
significant between group-difference in favour of treatment 
for the overall RBANS score (p<0.01). In addition, there was 
a greater change in delayed memory scores (p<0.01) and in 
immediate memory scores (p=0.01) associated with 
escitalopram therapy (when controlling for time since 
stroke, change in HRSD and stroke mechanism). No 
treatment effect was identified for change in RBANS 
attention, language or visuospatial/ constructional 
domains, Trail-making tests, word association, Stroop test 
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or on the Weschler similarities test. Patients who received 
escitalopram demonstrated greater changes on cog-FIM 
than those who did not (p=0.03).    

 

12.6.8 Selegiline  
 
Table 12.6.8 Selegiline for Cognitive Function 

Author (Year) 
Country 

Study Design 
(Pedro Score) 

 
Methods 

 
Outcome 

Bartolo et al. 
(2015) 
Italy 
RCT (8) 
NStart=47 
NEnd=44 

Population: Experimental Group (EG; n=23): 
Mean Age=67yr; Gender: Males=10, 
Females=13. Control Group (CG; n=24): 
Mean Age=64.5yr; Gender: Males=11, 
Females=13. 
Intervention: The EG was prescribed 
Selegiline 10mg tablets. The CG received a 
placebo that was identical in taste, size and 
appearance to the study drug. The 
intervention was provided for 6wks with a 
dosage of 1/d. Follow-up assessments were 
conducted at 2wk and 6wk. 
Outcomes: Mini-Mental State Examination 
(MMSE); Montreal Cognitive Assessment 
(MoCA); Digit Span Test (DST), Corsi’s Test; 
Rey Auditory Verbal Learning Test (RAVLT); 
Raven’s Colored Progressive Matrices 47 
(PM47); Frontal Assessment Battery (FAB); 
Trail Making Test A (TMT-A) and Trail Making 
Test B (TMT-B); Attentive Matrices; Stroop 
test (time-StroopT, errors-StroopE); Symbol 
Digit Modalities Test (SDMT); Rey-Osterrieth 
Complex Figure Copy (ROCF), Logical 
memory (delayed, immediate). 

1. Logical memory immediate (p=0.01), Logical memory 
delayed (p=0.02), TMT-A (p=0.02), Attentive Matrices 
(p<0.00), and PM47 (p=0.03) had improved 
significantly for the EG compared to the CG from 
baseline to 2wk follow-up. 

2. Digit Span, TMT A & B, Stroop Test-T, Logical memory 
immediate (all p=0.00), MoCA and Stroop Test-E (both 
p=0.03) were significantly greater in the EG at 6wk 
follow-up compared to the CG. 

3. The EG showed improvements between baseline and 
2wk follow-up on the following tests; MMSE, RAVLT 
immediate recall, Logical memory immediate recall, 
TMT-A, Attentive Matrices, StroopT, ROCF, PM47, 
phonological and semantic fluency (all p<0.017). 

4. The EG showed improvements between baseline and 
6wk follow-up on the following tests; MMSE, RAVLT 
immediate recall, DST, Logical memory immediate 
recall, Attentive Matrices, TMT-A, TMT-B, StroopT, 
StroopE, ROCF, PM47, phonological and semantic 
fluency (all p<0.017). 

5. Attentive Matrices improved significantly from 
baseline to 2wk follow-up (p<0.017) and Phonological 
fluency improved significantly from baseline to 6wk 
follow-up (p<0.017).  

 

12.8 Delirium Post Stroke 

12.8.4 Prevention of Delirium Post Stroke 
 
Table 12.8.4 Prevention of Delirium 

Author (Year) 
Country 

Study Design 
(Pedro Score) 

 
Methods 

 
Outcome 

Inouye et al.  
(1999) 
USA  

852 patients, age ² 70, admitted to a general 
medicine service received either a 
multicomponent risk factor intervention or usual 

The rate of incident delirium during hospital admission 
was significantly lower among those individuals 
assigned to the risk factor management intervention 
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PCT (No Score) care on the basis of a prospective matching 
strategy. The risk factor intervention was 
designed to address 6 risk factors for delirium; 
cognitive impairment, sleep deprivation, 
immobility, visual impairment, hearing 
impairment and dehydration. Primary study 
outcome was delirium as assessed using the 
Confusion Assessment Method.  

when compared to usual care (OR = 0.60 95% CI 0.39 – 
0.92). Total number of days of delirium was lower in 
the intervention group (p=0.02) as was total number 
of episodes (p=0.03) compared to the usual care 
group. In patients with delirium, there were no 
between group differences for severity of delirium or 
rate of recurrence.  

 

12.8.5 Treatment of Delirium Post Stroke 
 
Table 12.8.5 Treatment of Delirium 

Author, Year 
Country 

Pedro Score 

 
Methods 

 
Outcome 

Oldenbeuving et al. 
(2008)  
Netherlands 
Pre-Post (No Score) 

16 patients with stroke were enrolled in this 
single-group study examining the use of 
rivastigmine in the treatment of post-stroke 
delirium. Patients were enrolled only if they 
exhibited delirium (Delirium rating scale score 
>12) for more than 24 hours. Study participants 
were treated with oral rivastigmine (dose started 
at 1.5 mg and increased by 3 mg every other day 
to a maximum of 12 mg). Increases to dose were 
stopped if DRS<10. Treatment continued for one 
week and was tapered off.  

Mean DRS decreased from 14.8 to 8.5 (at maximum 
individual dose) and then to 5.6 after tapering off. All 
patients were successfully tapered off treatment with 
no recurrence of delirium. Mean duration of delirium = 
6.7 days (range 2-17). No major side effects were 
reported. A randomized controlled trial is required to 
access the efficacy of rivastigmine in the treatment of 
delirium post stroke.  
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