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Abstract 
This study aimed at assessing the relationship between executive functions and left sided hemip-
legia due to non hemorrhagic supratentorial infarction in elderly Egyptians. It is considered a case 
control study which was conducted among 90 elderly participants, who were divided into two 
groups: a case group, 45 cases with cerebral infarctions of 6 months duration or more, and a con-
trol group who did not have previous cerebral infarctions. Both groups were selected from Ain 
shams University Hospital. Each participant was subjected to comprehensive geriatric assessment, 
executive functions assessment using, block design test, digit span, letter verbal fluency test, ani-
mal verbal fluency test and clock drawing test, and then a Computed Tomography (CT) brain was 
performed. It was found that cases were suffering from more functional impairment than controls, 
and have had significant lower scores in Mini Mental Status Examination (MMSE) (P < 0.01). Sig-
nificant difference was found between both groups as regards performance of executive function 
tests (P < 0.05). Significant effect of Parietal lobe infarctions was found on Block Design Test, Digit 
Span Test, Animal Verbal Fluency and Clock Drawing Test (P value < 0.05). Conclusion: There was 
a significant difference between cases and controls as regards their performance in cognitive and 
executive function tests. 
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1. Introduction 
The prevalence of executive impairment is high and it is common among medical inpatients [1]. The failure to 
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identify medically ill patients with executive impairments could have important clinical consequences, especial-
ly with regard to medication adherence, preservation of autonomy, relapse prevention, post discharge placement, 
and potential for rehabilitation [2]. 

Cerebral infarction is the second most common cause of cognitive impairment and dementia. The accumula-
tion of lacunar infarcts, ischemic white matter disease and cerebral hypoperfusion are the most common causes 
of cognitive impairment/dementia due to cerebral infarction that can go unrecognized. Infarctions predominantly 
affect the connections between areas of cortex that associate complex types of information, the disruption of 
which leads to impaired cognition and function. Larger infarctions are usually detected clinically and cognitive 
impairment is thus more likely to be detected early. Detecting infarctions early allows initiation of the appropri-
ate treatment that can prevent or substantially delay the onset and progression of cognitive impairment [3]-[7]. 

The most common types of cognitive deficits arising from cerebral infarction are disturbances of attention, 
language syntax, delayed recall and executive dysfunction affecting the ability to analyze, interpret, plan, organ-
ize, and execute complex information [8]-[11]. 

This study aimed to assess the relationship between cerebral infarctions and executive functions in the elderly. 

2. Method 
The study is a case control study, which was conducted among 90 elderly subjects, who were 60 years old or el- 
der males and females. They were divided into two groups: Group A (case group): 45 cases who had cerebral 
infarctions of 6 months duration or more, and Group B (control group) 45 controls who did not have previous 
cerebral infarctions, but have other co morbidities matched to those of controls. Both groups 1 and 2 were se-
lected from hospitalized patients and those attending outpatient clinics in Ain shams University Hospital. An 
informed consent was taken from all participants. A comprehensive geriatric and neurological assessment was 
done. Tests to assess executive function were also performed. 

Mental state assessment was performed using the mini mental status examination (MMSE) for assessment of 
cognitive function [12] with its Arabic version [13]. Functional assessment was performed by: Activities of 
Daily Living (ADL) [14] and Instrumental Activities of Daily Living (IADL) [15]. Assessment of executive 
functions was assessed by multiple tests; Arabic version of Block design test [16] [17], Arabic version of Digit 
span (forward and backward) [16] [17], Letter verbal fluency test [18], Animal verbal fluency test [19], and 
Clock drawing test [20]. Then, every participant was subjected to a Computed Tomography (CT) brain. 

After that, collection of result and statistical analysis were performed by using the 13th version of Statistical 
Package for Social Science (SPSS). Description of all data in the form of mean (M) and standard deviation (SD) 
for all quantitative variables was done. Frequency and percentage for all qualitative variables were calculated. 
Comparison between quantitative variables was done using t-test to compare two groups. Comparison of qualit-
ative variables was done using the Chi-square test. Significant level measured according to P value (probability), 
and P < 0.05 is significant. 

3. Results 
Cases and controls were matched as regards mean age (65.311 ± 6.8 years in cases, 65.244 ± 5.4 years in con-
trols P = 0.07). Similarly they were matched as regards sex (51% males and 49% females in cases and 56% 
males and 44% females in control group P = 0.6). 

Thirty-four cases had single cerebral infarctions, eight cases had two attacks of cerebral infarctions, and 3 had 
three attack or more. 

Table 1 shows the localizations of different infarctions in cerebral hemispheres. 
As regards neurological deficits 91% of cases were suffering from residual motor neurological deficit, and 71% 

were suffering from sensory neurological deficit. 
A comparison between cases and controls as regards comorbid medical conditions was demonstrated in Table 2. 
Cases were suffering from more functional impairment than controls as regards ADL and IADL (P < 0.05). 

Additionally cases were having significant lower scores in MMSE (26.622 ± 3 in cases and 29.20 ± 0.9 in con-
trols P < 0.01). 

Figure 1 shows that cases had significant abnormal performance in Block Design Test, Animal Verbal Flu-
ency Test, and Clock Drawing Test more than controls (P value < 0.05). Meanwhile, comparison between the 
two groups as regards performance in executive functions was demonstrated in Table 3. 
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Table 1. Anatomical site of CVS in the CNS among cases.     

Site of Cerebral Infarctions in Cases N % 

Parietal 14 31.11 

Temporal 7 15.56 

Occipital 4 8.89 

Capsular 12 26.67 

Thalamic, BG (Basal Ganglia) 10 22.22 

Periventricular 7 15.56 

 
Table 2. Comparison between cases and controls as regards different co morbidities.                                   

 

Groups 

Cases Control Total Chi-square 

N % N % N % X2 P-value 

DM 
Yes 22 48.89 13 28.89 35 38.89 

2.992 0.084 
No 23 51.11 32 71.11 55 61.11 

HTN 
Yes 33 73.33 26 57.8 59 65.56 

1.771 0.183 
No 12 26.67 19 42.2 31 34.44 

IHD 
Yes 14 31.11 12 26.7 26 28.89 

0.054 0.816 
No 31 68.89 33 73.3 64 71.11 

HF 
Yes 9 20.00 9 20.00 18 20.00 

0.000 1.00 
No 36 80.00 36 80.00 72 80.00 

AF 
Yes 6 13.33 2 4.44 8 8.89 

2.195 0.138 
No 39 86.67 43 95.56 82 91.11 

PVD 
Yes 3 6.67 1 2.2 4 4.44 

1.047 0.306 
No 42 93.33 44 97.8 86 95.56 

COPD 
Yes 5 11.11 11 24.44 16 17.78 

1.900 0.1680 
No 40 88.89 34 75.56 74 82.22 

BA 
Yes 3 6.67 6 13.33 9 10.00 

1.111 0.292 
No 42 93.33 39 86.67 81 90.00 

PU 
Yes 3 6.67 1 2.2 4 4.44 

1.047 0.306 
No 42 93.33 44 97.8 86 95.56 

CLD 
Yes 4 8.89 6 13.3 10 11.11 

0.450 0.502 
No 41 91.11 39 86.7 80 88.89 

RF 
Yes 5 11.11 1 2.22 6 6.67 

2.857 0.091 
No 40 88.89 44 97.78 84 93.33 

(DM = Diabetes Mellitus, HTN = Hypertension, IHD = Ischemic Heart Disease, HF = Heart Failure, AF = Atrial Fibrillation, PVD = Peripheral Vas-
cular Disease, COPD = Chronic Obstructive Pulmonary Disease, BA = Bronchial Asthma, PU = Peptic Ulcer, CLD = Chronic Liver Disease, RF = 
Renal Failure). 
 

Studying the effect of the site of cerebral infarctions on the executive functions revealed significant effect of  
Parietal lobe infarctionson Block Design Test, Digit Span Test, Animal Verbal Fluency, and Clock Drawing 
Test (P value < 0.05) and significant effect of Temporal lobe infarctions on Block Design Test, Animal Verbal 
Fluency and Clock Drawing Test, (P value < 0.05). No significant effect of Capsular infarctions on executive 
function tests (P value > 0.05) but significant effect of Thalamic and Basal Ganglia infarctionson Block Design 
Test, and Animal Verbal Fluency Test (P value < 0.05) and significant effect of Periventricular infarctions on 
Block Design Test (P value < 0.05) (Table 4). 
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Figure 1. Comparison between cases and controls as regards abnormal performance 
in block design test, animal verbal fluency test, and clock drawing test.             

 
Table 3. Comparison between the two groups as regards performance in executive functions.                           

Block design Range Mean T P 
Cases 0 - 16 3.244 ± 4.024 

−11.102 0.000* 
Control 0 - 23 12.644 ± 4.734 

Digit Span Test     
Cases 3 - 12 7.400 ± 1.864 

−4.095 0.000* 
Controls 4 - 15 8.933 ± 1.684 
Letter Verbal Fluency Test     

Cases 0 - 11 3.222 ± 2.819 
−2.592 0.005* 

Controls 0 - 13 5.022 ± 3.708 

Animal Verbal Fluency Test     

Cases 2 - 14 7.600 ± 3.078 
−7.290 0.000* 

Controls 8 - 23 11.955 ± 2.566 

Clock Drawing Test     

Cases 0 - 7 5.200 ± 2.777 9.323 0.000* 

N.B. * = significant. 

4. Discussion 
The purpose of this study is to assess the relationship between cerebral infarctions and executive functions in el- 
derly. Both groups were matched regarding age, sex and comorbid conditions. 

Comparing both groups as regards mental, functional and executive functions revealed that cases had signifi-
cantly lower performance than controls. This study agreed with previous studies [11] [21]-[23], taking in consi- 
deration the wide range of different neuropsychological batteries used for assessment of cognitive/executive 
functions in each study. This supports our hypothesis that the effect of cerebral infarctions on executive func-
tions should be considered among patients with a history of cerebral infarctions. 

Among cases group, the effect of the location of cerebral infarctions (diagnosed by neurological imaging as 
CT Brain) on different cognitive and executive functions tests was studied. It was found that there was a signifi-
cant negative effect of Parietal lobe infarctionson Block Design Test, Digit Span Test, Animal Verbal Fluency,  
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Table 4. Effect of different sites of cerebral infarctionson executive function tests.                                    

Site of Cerebral Infarctions Executive function tests 
No Yes 

T P-value 
Mean ± SD Mean ± SD 

Parietal infarctions 

Block Design Test 9.105 ± 6.513 1.714 ± 2.268 4.183 0.000* 

Digit Span Test 8.408 ± 1.927 7.071 ± 1.774 2.412 0.018* 

Letter Verbal Fluency 4.434 ± 3.782 3.429 ± 2.409 0.957 0.341 

Animal Verbal Fluency 10.684 ± 3.549 6.143 ± 2.878 4.516 0.000* 

Clock Drawing Test 2.513 ± 3.223 6.071 ± 1.730 −4.013 0.000* 

Temporal infarctions 

Block Design Test 8.482 ± 6.593 1.714 ± 2.360 2.689 0.009* 

Digit Span Test 8.301 ± 1.980 7.000 ± 1.155 1.709 0.091 

Letter Verbal Fluency 4.398 ± 3.705 2.857 ± 1.773 1.085 0.281 

Animal Verbal Fluency 10.265 ± 3.752 6.571 ± 2.992 2.533 0.013* 

Clock Drawing Test 2.831 ± 3.298 5.857 ± 1.676 −2.393 0.019* 

Occipital infarctions 

Block Design Test 8.221 ± 6.627 2.250 ± 2.872 1.786 0.077 

Digit Span Test 8.291 ± 1.939 6.250 ± 1.258 2.078 0.041* 

Letter Verbal Fluency 4.384 ± 3.630 2.000 ± 2.449 1.296 0.198 

Animal Verbal Fluency 10.093 ± 3.821 7.500 ± 3.109 1.334 0.186 

Clock Drawing Test 2.930 ± 3.289 6.000 ± 2.000 −1.845 0.068 

Capsular infarctions 

Block Design Test 8.436 ± 6.772 4.833 ± 4.549 1.778 0.079 

Digit Span Test 8.218 ± 1.998 8.083 ± 1.730 0.221 0.826 

Letter Verbal Fluency 4.308 ± 3.619 4.083 ± 3.704 0.199 0.842 

Animal Verbal Fluency 10.128 ± 3.922 9.000 ± 2.985 0.953 0.343 

Clock Drawing Test 2.821 ± 3.226 4.667 ± 3.447 −1.829 0.071 

Thalamic and BG infarctions 

Block Design Test 8.713 ± 6.574 1.900 ± 2.726 3.229 0.002* 

Digit Span Test 8.338 ± 1.889 7.100 ± 2.234 1.915 0.059 

Letter Verbal Fluency 4.538 ± 3.707 2.200 ± 1.687 1.961 0.053 

Animal Verbal Fluency 10.325 ± 3.808 7.200 ± 2.658 2.513 0.014* 

Clock Drawing Test 2.838 ± 3.235 4.900 ± 3.381 −1.892 0.062 

Periventricular infarctions 

Block Design Test 8.386 ± 6.615 2.857 ± 4.259 2.167 0.033* 

Digit Span Test 8.229 ± 1.896 7.857 ± 2.734 0.481 0.632 

Letter Verbal Fluency 4.494 ± 3.654 1.714 ± 1.604 1.988 0.050 

Animal Verbal Fluency 10.193 ± 3.874 7.429 ± 1.618 1.866 0.065 

Clock Drawing Test 2.940 ± 3.299 4.571 ± 3.101 −1.261 0.210 

N.B. * = significant. 
 
and Clock Drawing Test. There was also a significant negative effect of Temporal lobe infarctionson Block De-
sign Test, Animal Verbal Fluency, and Clock Drawing Test. As regards Occipital lobe infarctions, it had a sig-
nificant negative effect on Digit Span Test. There was also a significant negative effect of Thalamic and Basal 
Ganglia infarctionson Block Design Test, and Animal Verbal Fluency Test. Periventricular infarctions had sig-
nificant negative effect on Block Design Test. 

It was apparent that Parietal lobe infarctions, Temporal lobe infarctions and Thalamic and Basal Ganglia in-
farctions had the highest significant effect on different cognitive and executive function tests This can support 
the results of previous studies [24]-[26]. These results can introduce several research questions about the relation 
between the site of stoke and its cognitive and executive effects. 

The current study spot light on the importance on assessing executive functions on multiple categories of pa-
tients; patients with previous history of cerebral infarctions or transient ischemic attacks, and elderly having risk 



M. S. Amer et al. 
 

 
100 

factors for cerebral infarctions. 
It should be considered as a part of comprehensive assessment of elderly patients especially who are at risk to 

develop cerebral infarctions or with previous history.  
Further studies especially cohort ones are needed to confirm the value of assessment of executive functions. 
The effect on executive functions has a serious impact on the functional capacity and quality of life. 

5. Conclusion 
There was a significant difference between cases and controls as regards their performance in cognitive and exe- 
cutive function tests. The case group showed impaired performance in all the tests in the battery including 
MMSE. Additionally there is a positive relationship between executive dysfunction with left sided hemiplegia 
due to non hemorrhagic supratentorial infarction in the elderly. 
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