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ABSTRACT 
Objectives: To determine the correlation between higher total cholesterol level and high 

Barthel Index score in patients with acute ischemic stroke. Methodology: This cross 

sectional study was conducted at Radiology department and Medical Unit 1, Allied 

Hospital, Faisalabad for duration of 6 months from January 2015 to June 2015. 200 

patients were included through Consecutive (non-probability) sampling technique. All 

the patients were undergone CT scan Brain from the radiology department of the Allied 

hospital to determine the respective changes (hypo dense area) of the ischemic stroke. 

Fasting serum cholesterol was measured in all patients after an overnight fast of 12 hours 

by drawing blood through 5cc BD syringe by me. Then all the patients were assessed by 

using Barthel Index score (BI). Higher total cholesterol and high BI score were labeled 

after assessing the laboratory and clinical findings. The data was analyzed by using SPSS 

version 17.0. Spearman Rank correlation coefficient was calculated to BI score in 

patients with ischemic stroke. P-value<0.05 was considered as significant. Results: The 

mean age of the patients was noted as 61.76±11.55 years. In this study 55.50% were 

males and 44.50% patients were females. The mean total cholesterol value of patients 

was noted as 251.59±71.15 mg/dl. Out of 200 patients, 112 (56%) patients had high 

cholesterol (>200mg/dl) whereas 88 (44%) patient had low cholesterol of (<200mg/dl). 

In this study the results showed that the mean value of total Barthel index score was 

57.50±19.52. The study results described that 103 (51.50%) patients had high Barthel 

index score (>53) whereas 97 (48.50%) patients had low Barthel index score (<53). 

Spearman correlation coefficient was calculated between high TC and high BI score as r= 

0.631. This value was statistically significant i.e. p-value=0.000*. Conclusion: With the 

help of this study, we found a significant positive relationship between high TC and high 

BI score in patients presented with ischemic stroke. Now we can better prognosticate the 

functional outcome of ischemic stroke in our patients. 

Keywords: Ischemic stroke, Barthel Index score, Total Cholesterol level, Spearman 

correlation, prognosis. 
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INTRODUCTION 
Among all deaths, 40-50% are due to vascular 

events of which 10% are due to stroke.1 More than 

two-thirds of the global burden of stroke is borne by 

developing countries, especially  Asia, where the 

average age of patients with stroke is 15 years 

younger than in developed countries.2 According to 

Pakistan Stroke Society, the estimated stroke 

incidence in Pakistan is close to 250 per 100,000 

population, which means that there are 350,000 new 

stroke patients every year in this country.3  Ischemic 

stroke is the most common cause of stroke in 

Pakistan. In one study it was reported that 72% of 

the patients presenting in the hospital had ischemic 

stroke and 28% had hemorrhagic stroke.4  

Relation of higher total cholesterol and triglycerides 

with ischemic heart disease is well established and 

high cholesterol levels are estimated to cause 56% 

of ischemic heart disease worldwide.5 However, 

High serum cholesterol levels, as a risk factor for 

ischemic stroke, have been quite controversial in 

recent times. It has been observed in several studies 

that higher cholesterol and triglyceride levels are 

associated with better outcome after ischemic 

stroke.6,7  
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These observations have given rise to many 

questions regarding the known risk factors for 

ischemic stroke specially the derangement in lipid 

profile. In one of the studies, it was demonstrated 

that patients with acute ischemic stroke who had a 

higher serum cholesterol on admission, had a better 

Barthel Index score (r=0.211, p-value=0.029).6 It 

was reported that Higher total cholesterol at the 

acute phase of ischemic stroke turned out to be a 

favorable prognostic factor for long-term motor 

functions. 

Nearly 800,000 people suffer strokes each year in 

the United States; 82-92% of these strokes are 

ischemic. Stroke is the fourth leading cause of adult 

death and disability resulting in over $72 billion in 

annual cost. Ischemic and hemorrhagic strokes 

cannot be reliably differentiated on the basis of 

clinical examination findings alone. Further 

evaluation, especially with brain imaging tests (i.e., 

CT scanning or MRI), are required.8  

The rationale of this study was to find a relationship 

of higher cholesterol levels with the recovery of 

acute ischemic stroke by assessing the clinical 

improvement of the patients, in terms of Barthel 

index score. This study did not only project a 

specific correlation of higher cholesterol level with 

higher Barthel scores, but also implies that this 

parameter may help us to determine the prognosis 

of an ischemic stroke. 

 

METHODOLOGY 

This was a Cross-sectional study undertaken in 

Department of Radiology & Medical Unit 1, Allied 

Hospital Faisalabad. After taking approval from the 

ethical committee, 200 patients who fulfilled 

selection criteria were enrolled in the study from 

emergency of the Medicine Department of the 

Allied hospital Faisalabad. Study was carried out 

over a period of six months from January 2015 to 

June 2015. Informed consent was obtained. All the 

200 Consecutive patients of both gender, age of 25 

years and more having signs and symptoms of acute 

ischemic stroke within previous 48 hours and 

diagnosed as having ischemic stroke (hypodense 

area) on CT scan brain. The patients excluded from 

the study are those with a history of a previous 

major stroke/ hemorrhagic stroke and patients with 

focal neurological deficit lasting less than 24 hour, 

to rule out transient Ischemic Attacks (TIA) and 

diabetic patients (BSR>180mg/dl), patients with 

medical record of MI or valvular heart disease and 

renal problem (Serum creatinine>1.2mg/dl 

All the patients were undergone CT scan Brain by 

using 128 slice GE CT scanner from the Radiology 

department of the Allied hospital to determine the 

respective changes (hypodense area) of the ischemic 

stroke. Fasting serum cholesterol was measured in 

all patients after an overnight fast of 12 hours by 

drawing blood through 5cc BD syringe by me. Then 

we assessed the patients by using Barthel Index 

score (BI) (Annex A). Higher total cholesterol and 

high BI score were labelled after assessing the 

laboratory and clinical findings. 

The data was analyzed by using SPSS version 17.0. 

Mean ± S.D was calculated for continuous variables 

including age, serum total cholesterol and BI score. 

Frequency and percentage were calculated for 

categorical variables i.e. gender, site of stroke, high 

cholesterol level. Spearman Rank correlation 

coefficient was calculated to measure the 

correlation between higher total cholesterol level 

and high BI score in patients with ischemic stroke. 

P-value<0.05 was considered as significant. 

 

RESULTS 

Total 200 patients were enrolled in this study. The 

mean age of the patients was noted as 61.76±11.55 

years with minimum and maximum age values of 

25 and 80 years respectively. Table#1 

 

Table 1: Descriptive statistics about age (Years) 

of the patients 

Age (Years) 

n 200 

Mean 61.76 

SD 11.55 

Minimum 25 

Maximum 80 

 

 

Fig 1: Distribution about gender of the patients 

Female, 
44.50%

Male, 
55.50%

GENDER DISTRIBUTION
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In this study 111 (55.5%) patients were males and 

89 (44.5%) patients were females. The male to 

female ratio was 1.25:1. Fig#1 

The mean total cholesterol value of patients was 

noted as 251.59±71.15 mg/dl with minimum and 

maximum values of 125 and 381 mg/dl 

respectively. Table#2 

 

Table 2: Descriptive statistics about total 

cholesterol of the patients 

Total cholesterol 

n 200 

Mean 251.59 

SD 71.15 

Minimum 125 

Maximum 381 

 

Out of 200 patients, 112 (56%) patients had high 

cholesterol level (>200mg/dl) whereas 88 (44%) 

patients had low cholesterol level (<200mg/dl). 

Table#3 

 

Table 3: Frequency distribution about high total 

cholesterol of the patients 

 Frequency Percent 

Total Cholesterol 

>200mg/dl 112 56.0 

<200mg/dl 88 44.0 

Total 200 100.0 

 

In this study the results showed that the mean value 

of total Barthel index score was 57.50±19.52 with 

minimum and maximum values of 125 and 381 

respectively. Table#4 

 

Table 4: Frequency distribution about barthel 

score of the patients 

Barthel Index score 

n 200 

Mean 57.50 

SD 19.52 

Minimum 25 

Maximum 100 

 

The study results described that 103 (51.50%) 

patients had high Barthel index score (>53) whereas 

97 (48.50%) patients had low Barthel index score 

(<53). Fig#2 

 

 

Fig 2: Distribution about high barthel index 

score of the patients 

 

The study results showed that total 111 patients who 

had high TC, 89 were from high BI score and 22 

were from low BI score. Similarly 89 patients who 

had low TC level, 14 had high BI score and 75 had 

low BI score. Spearman correlation coefficient was 

calculated between high TC and high BI score as r= 

0.631. This value was statistically significant i.e. p-

value = 0.000*. Table#5 

 

Table 5: Comparison of high TC with high BI 

score of the patients 

 
Barthel Index score 

Total 
>53 <53 

TC 

>200mg/dl 
89 

(86.4%) 

23 

(22.7%) 

112 

(56%) 

<200mg/dl 
14 

(13.6%) 

74 

(77.3%) 

88 

(44%) 

Total 
103 

(100%) 
97 

(100%) 
200 

(100%) 

Spearman correlation coefficient = r=0.631 

p-value=0.000* 

 

 

Figure III: CT scan slice of the brain showing a 

right-hemispheric ischemic stroke 

48.50%

51.50%

High BI Score

<53 >53
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DISCUSSION  

At the beginning of 21st century and emerging of 

new era, cerebrovascular disease is a major cause of 

death and disability worldwide. Stroke is defined as 

the rapidly developing symptoms and / or signs of 

focal loss of cerebral function with no apparent 

cause other than that of vascular origin.9  

The present study was carried out on 200 ischemic 

stroke patients of high cholesterol level, admitted in 

Allied hospital medical unit-1 Faisalabad, with an 

aim to determine the correlation between higher 

total cholesterol level and high Barthel Index score 

in patients with acute ischemic stroke. In our study 

the male were exposed in more number as 

compared to females. 

Our study showed that 55.50% were males and 

44.50% were females. Similar results were also 

seen in the stroke study done in Nepal by Naik, et al 

in which, total of 150 stroke patients studied , out of 

whom 104 males and 46 females with male: female 

2.3:1 was observed.10  

Mumtaz AM, et al in Pakistan, also in their study 

showed that out of 88 stroke patients, 62 (70.5%) 

were males and 26 (29.5%) were females.11  

Study done in Nepal by Krishna CD, et al where 

they found the mean age was 61.65 ±14.9 years, 

ranging from 20 to 100 years.12 The findings were 

similar to my study in which the mean age of the 

patients was noted as 61.76±11.55 years with 

minimum and maximum age values of 25 and 80 

years respectively. Mean age was higher in other 

studies; mean age 70.2 ± 10.8 years in study done 

by Efstathiou SP, et al., and similarly in the study 

done by Smadja D, et al mean age was 71.2±14 

years.13,14 

Kate Tilling, et al showed results about BI. They 

concluded that the 299 subjects, 30 of whom died 

before the end of the study, were assessed on a total 

of 1346 occasions. The mean BI at each occasion 

for all patients and for those who were and were not 

assessed at every occasion. Mean BI increased 

initially and then decreased slightly between 4 

months and 1 year. The average pattern of recovery 

was an initial increase in BI, then a longer-term 

plateau and then a decline.15 Whereas my study 

results showed the mean value of BI as 57.50±19.52 

with range of 25 and 100. 

Another study done by Vincent N ,et al showed that 

39 patients (62%) had a Barthel Index score ≥85 

and 24 (38%) had a Barthel Index score <85. The 

median Barthel Index score was 25 (interquartile 

range, 5 to 65) in the group with Barthel <85 and 

was 100 (25th percentile, 95) in the independent 

outcome group. This study also showed that the 

correlation value of −0.504 found between the 

ischemic lesion volume on DWI and the final 

Barthel Index score indicated some (albeit weak) 

linkage between the volume of the early DWI and 

the clinical outcome. The weak correlation can 

likely be attributed to both the numerous additional 

factors that influence functional outcome and the 

relative inadequacy of functional outcome scales.16 

An association between high serum cholesterol 

levels and reduced mortality after ischemic stroke 

has been described. Patients with high cholesterol 

levels (N250 mg/dL) had a 2.2-fold lower risk of 

death and a 2.1-fold lower risk of a poor functional 

outcome at 1 month.17 Low cholesterol and 

triglyceride levels were also found to be strong 

independent predictors of in-hospital mortality after 

intracerebral hemorrhage.18 

Cholesterol may act as a buffer by neutralizing a 

proportion of the free radicals and thereby 

increasing the cellular recuperation capacity.19,20 

Stachon and colleagues reported that cholesterol 

levels decreased sharply immediately after surgery 

in both survivors and non-survivors.21 In a study 

among critically ill surgical patients, post-operative 

serum cholesterol levels below 40 to 80 mg/dL were 

associated with a 2- to 3.5-fold increased risk of 

death compared with normal cholesterol levels.22  

Similarly, a study of 2909 trauma patients reported 

that a serum level of cholesterol below 50 to 60 

mg/dL was significantly related to an increased 

mortality rate (OR 2.0–5.1).23 Messoten and 

colleagues found that extremely low levels of HDL- 

(<15 mg/dL) and LDL-cholesterol (<20 mg/dL) 

were both related to a 3- to 4-fold increased rate of 

mortality among ICU patients. In addition, patients 

with high serum level of triglycerides (>300 mg/dL) 

had higher mortality rates than patients with low 

levels of triglycerides (<1100 mg/dL) (37% vs. 

7%). A higher predictive value for serum 

cholesterol was reported in a study using serial 

measurements of lipids.24  

Our study results also showed the significance and 

positive correlation between the BI score and HTC 

of ischemic stroke patients (r=0.631, p=0.000). Pan 

SL, et al., concluded in their study that correlation 

across repeated measurement of BI scores, the TC 

level, baseline BI, follow-up time and infarct size 

were identified as significant predictors for serial BI 
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scores. Higher TC levels correlated with better 

functional outcomes. This study demonstrated that 

patients with acute ischemic stroke who had a 

higher serum cholesterol on admission, had a better 

Barthel Index score (r=0.211, p-value=0.029).(6) 

 

CONCLUSION 

With the help of this study, we found a significant 

positive relationship between high TC and high BI 

score in patients presented with ischemic stroke. 

Now we can better prognosticate the functional 

outcome of ischemic stroke in our patients. 
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