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ABSTRACT 

BACKGROUND AND AIMS
Stroke is a very common neurological condition affects various 
aspects of health. The primary objective of this study was to find out 
the frequency of functional disability and cognitive impairments in 
Sub-acute Stroke patients.

MATERIAL AND METHODS
A cross-sectional survey was conducted on 112 Sub-acute Stroke 
patients in Karachi, Pakistan. Using Barthel Index (BI) and Mini-Mental 
State Examination (MMSE) test was used to find out the frequency of 
functional disability and cognitive impairments of Sub-acute Stroke 
patients.

RESULTS
The correlation of BI scores with MMSE scores for the Male gender 
was 0.576 whilst the correlation of BI scores with MMSE scores for the 
Female gender was 0.440. The severity of functional disability 
concerning age groups assessed P-value was 0.026 using 
Chi-Square Test. The severity of functional disability (BI severity) 
concerning gender, P-value was found 0.097 using the same test.

CONCLUSION
Functional Disability is directly linked with age. However, there was 
no linkage established between Cognitive Impairment and age as 
well as gender. On close inspection, there was a trend between 
Functional disability and gender but not statistically significant.
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INTRODUCTION

Stroke or Cardio Vascular Accident (CVA) is a 
common, serious, and disabling global health-related 
problem.1 Common risk factors of Stroke include age, 
diabetes mellitus, smoking, increased systolic blood 
pressure, prolonged use of antihypertensive drugs, 
and history of prior heart disease.2 Incidence of stoke 
is high among Pakistani population as compared to 
other developed countries with the world’s highest 
rate of stroke recorded in Pakistan per capita. The risk 
factor of stroke include hypertension, diabetes 
mellitus, prolong contraceptive use, dysthymias (atrial 
fibrillation, atrial flutter) Rheumatic/valve heart 
disease, socioeconomic background and health 
status but hypertension was most common risk factor 
according to prevalence rate3.

From all neurological conditions, it is one of the most 
catastrophic conditions.3 Furthermore, 15 million 
people out of the total world population receives this 
Neurological condition, out of these 15 million, 5.5 
million deaths occur annually, in the USA, the death 
ratio is about 140,000, in Canada, 15,409 people get 
died in the year of 2001, Europe average approxi-
mately 650,000 each year, by the year of 2025, it is 
estimated that elder world population (more than 65 
years of age) will suffer more and the ratio will be 
around 9 million.3 In India, the predominance of 
intellectual weakness is accounted for as 20% in 
complete stroke survivors. Moreover, the assessments 
of the commonness of psychological disability 
post-stroke range from 12% to 60% and differ as 
indicated by setting (emergency clinic versus local 
area), time since stroke, and incorporation of 
pre-stroke dementia3-4.
 
All around, 90% of the stroke victims as estimated in 
“disability-adjusted life years” or DALYs are affecting 
by the changeable risk factors, including 74% 
because of adaptive factors such as smoking, poor 
nourishment and less amount of physical movement.4 
Furthermore, various factors related to metabolism 
such as raised systolic blood pressure, increased BMI, 
raised fasting plasma glucose level, raised cholesterol 
level and low GFR; 72% and environmental compo-
nents include air contamination and infiltration of lead 
which contributed 33%, are the 2nd and 3rd biggest 
supporters of DALYs.4

Many physical impairments are treating by clinicians 
to rehab the stroke patients like muscle tone, muscle 
weakness, proprioception, sensory and motor deficits, 
muscle imbalance, alternation in line of gravity (LOG), 
and base of support (BOS), decrease safety aware-
ness, and poor balance.5-7 The major cause of 
dysfunction in adults is high between 50 to 60 years of 
age thereby increasing mortality ratio that may cause 
economic burden on the society. 

Decreased muscular strength (muscular weakness) 
and coordination are common symptoms of stroke; it 

can be in one or more than one extremities. This 
muscular weakness can occur in one part of the body 
like a hand, but mostly it occurs in more than one part 
on the same side of the body.8 Spasticity is another 
physical impairment in stroke patients it is character-
ized by the increased muscular tone, clonus (muscu-
lar contractions and relaxations in oscillatory fashion 
as the result of muscular stretching), and exaggerated 
stretch reflexes. It is probably caused by the removal 
of inhibitory influences exerted by the cortex on the 
postural centers of the vestibular nuclei in the reticular 
formation.8 Furthermore, Psychological impedance is 
linked to decreased activities of daily living and instru-
mental activities of daily living capacity, and patients 
may require long-term, ongoing repair. Patients with 
psychological impairment tend to be more orga-
nized, handicapped, have a higher death rate, and 
have a lower quality of life.

Despite of the number of impairments following 
stroke, cognition is characterized as an aspect of 
psychology that is responsible for processing informa-
tion and comprehension in mind involving memory, 
judgment, thinking and observation that may have a 
significant role in emotional conduct. Moreover, 
functions of cognition are at an utmost requirement to 
perform activities of daily living and certain tasks, 
specifically for the purpose of rehabilitation such that 
cognition plays an important role in rehabilitation of 
clients having different diagnosis or conditions. 
However, daily and instrumental activities of life may 
get affected by the limitation of cognition, prompting 
to alter quality of life. Such deficit may leads to 
adverse consequences in performing tasks. Approxi-
mately more than 72% of stroke victims develop some 
minor cognitive impairment.9 It has been revealed 
that impairments include memory, problem-solving, 
speech, executive functions, and attention.10 
Although, cognitive impairments are undetectable as 
clients have less familiarity and increase progression 
thus it is hard to perceive the cognitive deficiency in 
discipline of healthcare.

In 1965, Barthel Index (BI) came into existence, and 
after some time Granger and his co-workers modified 
it as a scoring tool that measures the victim’s perfor-
mance in ten different ADLs. These ADLs can be 
placed into different groups that are related to 
self-care (grooming, dressing, feeding, bathing, toilet 
use, and bowel and bladder care) and a group 
related to overall movement (stair climbing, transfer, 
and ambulation).11-14 The total score is 100. 0 is 
considered the lowest score, indicating bed-bound 
state and total dependency, as the patient is 
progressing towards 100, indicating the independen-
cy.15-17

Post-Stroke Cognitive impairment is also very common 
and it is the predictor of early mortality and depen-
dency. Approximately 10% of stroke victims who 
receive this neurological condition the very first time, 
also develop dementia. And 30% develop with recur-
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rent stroke attacks. Although there is thus a need for 
short feasible tests of global cognition in stroke, the 
Mini-Mental State Examination (MMSE) is widely 
used.18 It is the tool that assesses cognition both in 
research study and clinical setup. The MMSE is divided 
into 2 parts, the first of which requires oral responses 
only and covers, orientation, memory, and attention. 
The second part tests subject’s ability to name 
objects, follow verbal and written commands, write a 
sentence and copy a complex polygon. The maxi-
mum total score is 30.19 Although MMSE is frequently 
used for evaluating cognitive functions in clinical 
practice, it has some limitations. It is concluded that 
MMSE could be inadequate in evaluating mild forms 
of cognitive dysfunction and cognitive impairments 
due to right hemisphere dysfunction.20

METHODOLGY

Sample Size
112

Study Design
Cross-Sectional 

Sampling Method
Non–Probability Purposive Sampling Technique
A cross-sectional descriptive survey had been 
conducted among patients in different private and 
public sector hospitals in Karachi, Pakistan by students 
of the Institute of Physical Medicine and Rehabilita-
tion, Dow University of Health Sciences. 

The sampling technique was non – probability purpo-
sive sampling technique. The sample size calculated 
was 249 by using WHO online sample size calculator 
OPEN EPI version 3, with the hypothesized frequency 
of 63% (cognitively impaired patients), confidence 
limit of 5%, and design effect of 1%.5

However, a study was performed at 112 sample sizes 
because of the limited and short period. And the 
period it took was around 2 months after the approval 
of the synopsis.

Inclusion criteria
Individuals with Sub-Acute Stroke patients, both male 
and female population, and the age limit were 25-65 
years.

Exclusion criteria
Individuals with Neurological conditions other than 
Sub-Acute Stroke e.g TBI, SCI, Neuroma, Dementia.

Two questionnaires for this study, Barthel Index which 
was used to check Functional Disability, and MMSE 
(Mini-Mental State Examination) test which was used 
to check cognitive impairment, among Sub-Acute 
Stroke patients. The collected data were kept confi-
dential. The research was conducted according to 
the principles of the declaration of Helsinki. 

The data was entered and analyzed by SPSS version 
21 software. Frequency and percentage were put 
according to gender, age groups, and severity of 
functional disability and cognitive impairment. 
Correlation analysis and Chi-Square tests were 
applied to generate results for this statistical analysis.

Ethical Consideration
The set of rules were followed to the standards of the 
affirmation of the college and has been permitted by 
an institute. However, written consent was obtained 
from each applicant before every time test was 
executed. All members had the right to withdraw from 
this study at any phase.

RESULTS

Correlation Analysis and Chi-Square test were applied 
during the statistical analysis to find out relations and 
frequencies, and tables that were generated by SPSS 
21 software during statistical analysis. According to 
the interpretation of the tables the Mean age was 
53.90 years with an S.D of 8.652 years. Mean scores for 
Barthel Index were 59.11 out of a total of 100 scores, 
with an S.D of 23.769. Mean scores of MMSE were 
23.48 out of a total of 30 scores, with an S.D of 8.569. 
(Table no.1).

The mean age value was found in a research paper 
80 years in female and 76 years in male subjects. 
However, this mean value of age is not matching with 
our study’s mean age because this study is done in 
western society and their life expectancy is higher 
than Pakistan.20
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DISCUSSIONS

The primary aim of this study was to check the 
frequencies of Functional disability and Cognitive 
impairment in Sub-Acute Stroke victims. During the 
statistical analysis we focused on six parameters that 
are given below:

Here, above we discussed age groups, we consid-
ered two age groups. One was less than equal to 50 
years (25-50 years) and the second was greater than 
50 years (50-65 years). About the cutoff values for both 
the questionnaires, the details are given below:

As discussed above that during statistical analysis 
focus was on six main parameters, each one is 
discussed below.

When we correlated the BI scores with MMSE scores 
separately for the male gender there was a moderate 
positive correlation between BI scores and MMSE 
scores which means when BI score increases MMSE 
score also increases. When we correlated the BI 
scores with MMSE scores separately for the male 
gender there was a moderate positive correlation 
between BI scores and MMSE scores which means 
when BI score increases MMSE score also increases. 

For Severity of functional disability (BI severity) with 
respect to age groups, Chi-Square test was applied and 
results showed that Functional Disability is directly linked 
with Age, as age increases Functional Disability also 
increases. On the other hand, for Severity of Cognitive 
impairment (MMSE severity) concerning age groups, the 
same test was applied and results showed that Cogni-
tive impairment is not linked with Age.  

The study concluded that there has been an 
increased risk of Stroke with age, leading to an 
increased level of disability post-stroke.21 This state-
ment has an important impact on public health and 
policymaker to ensure that a sufficient amount of 
recourses would available to handle caring needs 
among the post-stroke older population.21

For Severity of Functional disability (BI severity) with 
respect to gender, the Chi-Square test was applied 
and results showed that Functional disability is some-
how linked with gender, as P-value was very close to 
0.05. On the other hand, for Severity of Cognitive 
(MMSE severity) for gender, the same test was used 
and results showed that Cognitive impairment is not 
linked with gender.  In this study there was a moderate 
level of relationship was found between genders and 
BI & MMSE. Kelly-Hayes and co-researchers revealed 
that both genders similar levels of neurological 
deficits.22-25

Despite of the fact, the assessment strategies used by 
primary care professionals may be a top-down or 
bottom-up approaches according to the level of their 
competencies22. Consecutively, the standardized 

and non-standardized assessment tools are utilized for 
the assessment of specific cognitive and functional 
disabilities. On the other hand, cognitive capacities, 
memory and problem-solving strategies may also be 
determined through non-formal assessments20-25. On 
the contrary, standardized assessments utilized to 
quantify information with other experts on the 
health-care team have provided reliable and valid 
results as per the evidence as these assessments 
established for evidence-based practice in compari-
son to non-standardized assessments21. Thus, 
adequate knowledge of therapists regarding the tool 
or scale should be taken into consideration for better 
administration of outcome measures.

CONCLUSION

Functional Disability is directly linked with age. Howev-
er, there was no linkage established between cogni-
tive deficits and age as well as gender. On close 
inspection, there was a trend between functional 
disability and gender but not statistically significant. 
Further studies based on survey or experimental 
designs are needed in future to analyze the usage of 
cognitive and functional disability tools in the assess-
ment of stroke-related deficits. Moreover, adequate 
knowledge of healthcare providers is suggestive for 
better administration of the functional assessments. 
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