
INTRODUCTION

Stroke is the major cause of physical disability in adults, 
the second most common cause of dementia, and the 
third leading cause of death (after coronary-artery 
diseases and cancers).2 Vascular cognitive impairment 
is decline caused by ischemic, hemorrhagic, or oligemic 
injury to the brain as a consequence of cerebrovascular  
disease.It is one of the main causes of dependency in 
survivors and includes any dementia after a stroke, 
irrespective of its cause, which includes vascular, 
degenerative, or mixed. A huge increase in prevalence 

and burden of PSD is likely to happen because of the 
decline in mortality after stroke and ageing of 
populations.1 The 24 year study also indicated that 
prevalence of Post stroke Dementia associated with 
lacunar stroke was 7 times higher than other types of 
stroke, including Intracerebral hemorrhage6. According 
to Nys et al., a high proportion of stroke survivors 
developed the cognitive impairment within 3 months of 
stroke. In hospital-based studies, the prevalence of 
PSD ranges from 5•9 to 32%.3,4 In another study 
prevalence of PSD was 27.2%3. In community-based 
studies with adjustment for age, the prevalence of 

dementia in people with a history of stroke is about 
30%, which is 3.5–5.8- times higher than in those who 
have not had stroke.3,5  The 5-year survival rate is 39% 
for patients with vascular dementia compared with 75% 
for age-matched controls. Vascular dementia is 
associated with a higher mortality rate than AD, 
presumably because of the coexistence of other 
atherosclerotic diseases. Stroke is one of the main 
causes of disability in the population. PSD is further 
worsening quality of life of patients as well as other 
people and relatives living with them. The data 
regarding this problem is not available from Pakistan. 
The aim of this study will be to determine the burden of 
dementia in patients of stroke so intervention can be 
made to help peoples with PSD to cope with daily life.

OBJECTIVE OF STUDY

To find out frequency of vascular cognitive impairment 
in first ever ischemic stroke survivors, its severity and 3 
months outcome.

METHODOLOGY

Cross-sectional study at Department of Neurology CMC 
Hospital, SMBBMU Larkana from Aug-2014 to 
Jan-2015. Cases fulfilling the DSM-5 criteria were 
included in the study after informed consent: Evidence 
of cognitive decline from a previous level of perfor-
mance in one or more cognitive domains. 

B.   The clinical features consistent with a vascular
     etiology as suggested by either of the following: 
     1) Cognitive deficits is temporally related to one or 
     more cerebrovascular events; 
     2) Decline is prominent in complex attention and 
     frontal executive functions.

C.   There is evidence of the presence of cerebrovascular
     disease 

D.   The symptoms are not better explained by another 
     brain disease or systemic disorder.

Data was collected for age, sex, smoking status, 
education level, vascular risk factors, area of infarct, 
neuropsychological assessment and activity of daily 
living by AD8 scoring system. Both the in-patients and 
outpatient cases were included. Data was collected by 
researcher himself and analysis was done on SPSS 
version19. Patients of 30-60 years of age, of either 
gender, previously non demented with first episode of 
ischemic stroke confirmed by CT/MRI were included 
after informed consent. While cases of Hemorrhagic  

stroke, old stroke, known cases of  Parkinson’s disease, 
neurodegenerative disorders( AD,LBD,FTD) or Terminal 
cancers were excluded from the study. All patients were 
put on stroke protocol and their medical history, 
neuropsychological assessment, activity of daily living, a 
blood screen ,cardiac screen, and  vascular involvment 
of the stroke were recorded.

RESULTS

Total 120 patients were included in the study during 6 
month period with mean age of 52(±3.4) years. Among 
them 74(61.6%) were males and 46(38.3%) were females.

There were 48(40%) of patients in  age range of 41-50 
years group and 40(33.3%) In 51-60 yand 32(26.6%) 
in 31-40 Years of age.

There were n=50(41.66% ) patients in matriculated group 
while n=49(41%) were graduate and n=21(17.5%) in 
uneducated group. 

Among total 120 patients 34(28.3%) patients were 
smokers.

There were more number of patients having lacunar 
stroke 52(42.2%), middle cerebral artery infarct
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INTRODUCTION

Stroke is the most common cause of disability and the 
second leading cause of death worldwide.1 According to 
WHO report 2002, total mortality due to stroke in 
Pakistan was 78512.2,3 The consequences of stroke 
range from physical disability to death to psychological, 
social and economic consequences which not only 
affect the individual or his/her family but the whole 
society.4  Stroke risk increases with age and is higher in 
men than in women. Stroke is uncommon in age below 
40, when it does occur the main cause is high blood 
pressure. In Pakistan the mean age of patients with 
stroke varies from 52-66 years in various studies and 
the male to female ratio is about 1.5:1.2,4. The main 
pathologic types of stroke are cerebral infarction, 
primary intracerebral hemorrhage and subarachnoid 
hemorrhage. In developed countries, about 85-90% of 
strokes are due to cerebral infarction and 10-15% due 
to intracranial hemorrhage. Hemorrhagic stroke constitutes 
a larger percentage in Asians. The hospital based 
studies conducted in Pakistan revealed 31-40% cases 
of stroke due to cerebral hemorrhage and 60-69 % due 
to ischemia in centers where facilities for CT scan were 

available.5 Cerebral atherosclerosis with atheroma 
formation is the basic underlying pathophysiologic 
mechanism in ischemic stroke.6 The incidence and 
mortality of stroke varies greatly in different populations 
and has decreased considerably in western world 
probably due to better preventive measures but the 
burden of the disease in South Asian countries has 
increased and is expected to rise.4 The risk factors of 
stroke are classified as non-modifiable and modifiable. 
The non-modifiable factors are advanced age, male 
gender and race. There are various well documented 
modifiable risk factors of stroke which along with their 
prevalence in Pakistan are hypertension (43-66%), 
diabetes mellitus (27-42%), dyslipidemia (19-30%), 
smoking (11-43%), asymptomatic carotid artery disease 
(8%), atrial fibrillation (7%), and some less 
documented ones such as physical inactivity (38%), 
obesity (11%) and alcohol abuse(9%).1,3 Treating these 
modifiable risk factors can prevent the mortality and 
morbidity of cerebrovascular accident.7 This study is 
designed to obtain knowledge of the frequency of 
modifiable risk factors of stroke in our population so 
that control of these risk factors in patients presenting 
to outpatient departments or clinics can be achieved.

MATERIALS AND METHODS 

This was a hospital based descriptive cross sectional 
study of acute stroke cases. 106 cases of any age and 
either sex, admitted in department of Medicine, Ayub 
Teaching Hospital, Abbottabad, were included in 
present study. Informed consent of patient’s relatives 
was taken after explaining the study protocol. Diagnosis 
of cerebrovascular accident was based on history and 
clinical examination and confirmed by CT scan brain. 
Patients with both ischemic and hemorrhagic stroke 
were included in the study. Patients with previous 
history of stroke, or with alternate causes of clinical 
features suggesting stroke like intracranial space 
occupying lesions, and neurological deficit secondary to 
head injury, confirmed on CT scan brain were excluded 
from the study. Once diagnosed, all the patients with 
CVA were further checked for the risk factors. Detailed 
history from patient/relatives was taken including the 
modifiable risk factors of stroke. Hypertension, diabetes 
mellitus and dyslipidemia were labelled if the patients 
were previously diagnosed with these conditions since 
atleast six months or taking antihypertensive, oral 
hypoglycemics or insulin and lipid lowering drugs at any 
time before the onset of stroke (whether controlled on 
medications or not). Dyslipidemia was also confirmed 
by lipid profile of samples taken within 48 hours of 
onset of stroke. In our study patients were diagnosed 
having hyperlipidemia if total cholesterol levels were > 
240mg/dl, low density lipoprotein cholesterol (LDL) > 
130mg/dl. Patients with hypertension, diabetes mellitus 
and smoking were divided into three groups in 
accordance with the duration of these risk factors. 
Hypertensive and diabetic patients were further divided 
into compliant and non-compliant patients depending 
on whether they used their medications regularly or not. 
Atrial fibrillation was diagnosed by irregularly irregular 
pulse and ECG evidence of absent P waves and 
irregularly irregular RR interval. Patients were labeled 
smokers if they smoked atleast one cigarette per day 
for preceding three months or more (based on history) 
and obese if waist to hip ratio of >0.9 in men and 
>0.85 in women. Carotid arteries were auscultated for 
bruit in all patients. All the information including name, 
age, gender, address and risk factors data were 
recorded on a pre-designed proforma. The data was 
analysed by using SPSS 20.0. For continuous variables, 
mean and standard deviation are reported. For 
categorical variables like sex, hypertension, diabetes 
mellitus, smoking, dyslipidemia, atrial fibrillation, 
obesity, and carotid bruit, proportions are reported. 
Chi-square test was used for statistical analysis. P value 
and odds ratio were calculated for risk factors. A p value 
of <0.05 was considered statistically significant.

RESULTS

A total of 106 patients were included in the study. The 
male population of the patients is higher than the 
female, 58.5% (n=62) as compared to 41.5% (n=44) 
respectively. Total 11 patients were between 20-45 
years of age (age group-I) and 95 patients were above 
46 years of age (age group-II). Mean age of 
presentation was 62.30 ± 13.69. Mean age for males 
was 62.64 years and for females was 61.81 years. 
Male to female ratio is 1.4:1.0. (Figure 1)

Risk factors stratification

Risk factors were studied very critically during data 
collection. The major risk factor was found to be 
hypertension (62.3%) and diabetes mellitus (27.3%). 
Other risk factors were smoking (9.4%), 
hypercholesterolemia (7.5%), obesity (3.77%), atrial 
fibrillation (2.83%), and carotid artery stenosis (1.88 
%) (Table 1). Sixteen of the patients had more than 1 
risk factor e.g. hypertension with diabetes mellitus or 
hypertension with hypercholesterolemia etc. (Figure 2)
Hypertension was the major risk factor (62.3% and p. 
value 0.220), male were 41 (62.12%) and female were 
25 (37.88%) with male to female ratio 1.64:1.0. Most 
hypertensive patients are from age group-II 60 (91%) 
compared with age group-I 6 (9%). Most (77.2%) of the 
patients were not taking any regular medication for the 
control of hypertension. The mean duration of 
hypertension was 15.6 years. Among 106 patients 
there were 29 (27.4%, p.value:0.025) diabetic 
patients of which male were 12 (41.4%) and female 
were 17 (58.6%) with male to female ratio 1.0:1.4. 
Most of the diabetics were from age group II 27 (93%) 
than in group I 2(7%). There were 24 patients with type 
II diabetics and 5 patients had type I diabetes. The 
mean duration of diabetes was 17 years. Most of the 
Type II diabetics were using oral hypoglycemics and 3 
patients were using some Hakimi medicines. Type I 
diabetics were using insulin but overall 76% (n=22) of 
diabetic patients were non-compliant with their 
medications. Among 54 male subjects, 10 male 
patients (9.4%, p. value: 0.003) were found to be 
smokers. There was not a single female patient found 
to have history of smoking among patients included in 
our study. The mean duration of smoking was 15 years. 
Most patients were smoking more than 20 cigarettes 
per day. There were 8 patients (7.5%, P. value: 0.189) 
with dyslipidemia of which 5 patients (62.5%) were 
female and 3 (37.5%) were male with male to female 
ratio of 1:1.66.  Four patients (3.77%, P.value: 0.553) 
were obese of which 2 were male and 2 were female. 
In addition 3 patients (2.83%, P. value: 0.627) had 
atrial fibrillation and 2 patients (1.88%, p. value: 

0.660) had carotid bruit. (Table 1) 

Figure 1: Frequency of age groups

Table1: Frequencies of modifiable risk factors of stroke 
(n=106).

Table2: Ages and gender distribution of risk factors (n=106).

Figure 2: Frequency of risk factors and gender distribution.

DISCUSSION

This was a hospital based descriptive study conducted 
on 106 indoor patients at Ayub Teaching Hospital. The 
mean age of patients with stroke in the present study 
was 62 years. The mean age varies from 52-66 years in 
various studies4 which were comparable to our study. In 
our study the percentage of patients below 45 years of 
age was 10.3 % which is similar to that reported by 
Kaul et al (10-15%) in 2007.8 The total number of 
males were 62 and females were 44 with male to 
female ratio of 1.4 which is similar to that reported by 
Khealani et al in a study conducted at Aga Khan 
University Karachi.4 The most common modifiable risk 
factor of stroke found in present study was hypertension 
(62.2%) which is almost similar to that reported by 
Basharat et al1 and Alam et al5 (61 % and 60 %) but is 
slightly less than that reported by Khan et al (65.8%) in 
2007.9 Similarly in a study at Seikh Zayed Post 
Graduate Medical Institute Lahore, hypertension was 
found as the most common risk factor of stroke (82%) 
which is much more than in our study which may be 
related to increased frequency of Diabetes Mellitus 
(19%), Ischemic Heart Disease (14%) and both DM 
and IHD (6%) in their patients.7 Framingham study had 
also shown that hypertension was the most important 
single risk factor for stroke.10 The male to female ratio 
of hypertensive patients in our study was 1.8:1 which is 
also reported by Raza et al.11 The duration of 
hypertension ranged from 3 – 30 years with the mean 
age of 15.6 years. In a study conducted in Khyber 
teaching hospital in 2006 by Khan H et al, it was 
reported that the duration of hypertension in many 
stroke patients was more than 10 years.2 Hypertension 
was present in combination with diabetes mellitus in 8 
patients. Out of 66 patients 51 (84.90%) patients were 
non-compliant with their medications chiefly because of 
unawareness and poverty.5 In a study in Sweden it was 
reported that 45% of all strokes among hypertensive 
patients were attributed to uncontrolled blood pressure. 
In treated hypertensive patients, the risk of stroke 
increases significantly with advancing age, current 
smoking, high levels of diastolic blood pressure and 
diabetes.12 DM is another important modifiable risk 
factor for stroke. DM was present in 27.3% of stroke 
patients in the present study similar to that reported by 
Alam et al (28%)5 and Safeer et al (26%)13 but was 
slightly more than that reported by Hasan et al (25.5%) 
in a study at Qatar Hospital Karachi.14 A higher 
percentage of diabetics was found by Khan et al 
(41.3%) in Karachi,9 Khan H et al (32.7%) in Peshawar2 
and Basharat et al (33%) in Lahore1 which may be due 
to selection bias as in our study only those diabetics 

were included who were diagnosed for six months or 
more. Moreover in the study by Khan and Zarif et al 
(30.6%),3 patients with ischemic stroke only, were 
included and it is well recognized that ischemic stroke is 
more prevalent than hemorrhagic stroke in diabetics.15 
In Framingham study the incidence of atherosclerotic 
infarct was higher among diabetic patients of all ages.7 
The male to female ratio of patients with DM was 
1.12:1. The control of diabetes was poor in most 
patients due to non-compliance with drugs and diet. 
The duration of diabetes was more than 10 years in 
many patients which was also observed by Khan in his 
study.2 The third most common risk factor of stroke in 
our study was smoking (10%) similar frequency was by 
Khan (12.5%).3 However it is less than that reported by 
Safeer M et al (30%) which was due to selection bias as 
patients with ischemic stroke were included.13 Most of 
the patients were smoking one pack of cigarette a day 
for more than 15 years. All the smokers were male as 
the prevalence of smoking in Pakistani women is less 
than men.4 Diet is considered one of the most 
important environmental variables involved in shaping 
of the lipid profiles. Excessive high fat and cholesterol 
intake is associated with increased serum levels of total 
and LDL cholesterol.16 The value of dyslipidemia as a 
risk factor of stroke is highly variable in different studies 
conducted in various places of Pakistan possibly 
because of difference in eating habits and life style of 
people at different places. In the present study 
dyslipidemia was present in 7.5% which is less than 
that reported by other studies2,3,5,7 may be because 
most of the patients in our study belonged to rural 
areas and poor socioeconomic status where due to 
hard labor and more physical activity there is lesser 
incidence of dyslipidemias as compared to sedentary 
life style of urban population. AF was present in 2.83% 
of patients of which 2 were female and 1 was male 
which correlates with the report on gender differences 
in the risk of ischemic stroke and peripheral embolism 
in AF, that women have a higher risk than men for AF 
related thromboembolism that is independent of the 
presence of other risk factors for stroke.17 The similar 
frequency of AF related stroke was reported by Khan 
and Zarif (2.72%) in Peshawar.3 However in Alam et al5 
study, AF related stroke was found in 12% of patients 
which is much greater than present study. This may be 
due to high frequency of AF predisposing conditions e.g. 
hypertension (60%), DM (28%), IHD (18%) in his study.
Obesity is categorized as a less well documented or 
potentially modifiable risk factor of stroke. Abdominal 
adiposity, as measured by an increased WHR, increases 
the risk of hypertension and stroke.18 The association of 
abdominal adiposity with the risk of stroke is related in 

part to the association of abdominal adiposity with 
hypertension and diabetes.19 In our study obesity was 
present in 3.77% of the patients of stroke according to 
Waist Hip Ratio and this is similar to that reported by 
Khan et al (2.73%)3 but is much less than that reported 
by Safeer (15%)13 which again may be attributed to 
selection bias in his study where patients were labeled 
obese on the basis of body weight for age and height 
which is not as reliable method as waist hip ratio for 
assessment of stroke risk in obese patients. The Health 
Professional follow up study showed that the highest 
quintile of waist hip ratio was associated with an 
increased risk of stroke.18 Carotid artery bruit was 
present in only 1.88% of the patients with stroke which 
is similar to that reported by Alam et al5 but much less 
than that reported by Safeer M et al 22%13 which may 
be due to the fact that there was a higher frequency of 
carotid artery stenosis predisposing conditions e.g. 
dyslipidemia (30%), hypertension (55%) and smoking 
(30%) in his study population. Moreover carotid artery 
imaging was not performed in our patients, carotid 
arteries were only auscultated for the presence of bruit.
More than one risk factor was present in 16% of the 
patients which is much less than that reported by 
Hasan SR (61.1%).14 May be because of the selection 
bias as in the present study only those hypertensives 
and diabetics were included with atleast 6 month 
history of the disease.

CONCLUSION

It is concluded from this study that the most common 
modifiable risk factor for stroke is hypertension followed 
by diabetes mellitus, smoking, dyslipidemia, AF, obesity 
and carotid artery stenosis. Suboptimal control and 
improper treatment of risk factors contributed in many 
cases of stroke. Blood glucose and cholesterol levels 
were also poorly controlled. Furthermore many patients 
were unaware of their primary diagnosis especially 
dyslipidemia, atrial fibrillation and carotid stenosis. 
Many patients were having poor control of risk factors 
because of unawareness. 

RECOMMENDATIONS

Based on the results of this study it is essential that 
patients should be properly screened for the risk factors 
and educated about their disease. The benefits of 
regular treatment in primary prevention of stroke must 
be conveyed to the patients and their relatives. Patients 
should also be advised about smoking cessation, 
weight reduction and dietary control. They should have 
regular follow-up visits to their doctors for the proper 
management of risk factors.
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INTRODUCTION

Stroke is the major cause of physical disability in adults, 
the second most common cause of dementia, and the 
third leading cause of death (after coronary-artery 
diseases and cancers).2 Vascular cognitive impairment 
is decline caused by ischemic, hemorrhagic, or oligemic 
injury to the brain as a consequence of cerebrovascular  
disease.It is one of the main causes of dependency in 
survivors and includes any dementia after a stroke, 
irrespective of its cause, which includes vascular, 
degenerative, or mixed. A huge increase in prevalence 

and burden of PSD is likely to happen because of the 
decline in mortality after stroke and ageing of 
populations.1 The 24 year study also indicated that 
prevalence of Post stroke Dementia associated with 
lacunar stroke was 7 times higher than other types of 
stroke, including Intracerebral hemorrhage6. According 
to Nys et al., a high proportion of stroke survivors 
developed the cognitive impairment within 3 months of 
stroke. In hospital-based studies, the prevalence of 
PSD ranges from 5•9 to 32%.3,4 In another study 
prevalence of PSD was 27.2%3. In community-based 
studies with adjustment for age, the prevalence of 

dementia in people with a history of stroke is about 
30%, which is 3.5–5.8- times higher than in those who 
have not had stroke.3,5  The 5-year survival rate is 39% 
for patients with vascular dementia compared with 75% 
for age-matched controls. Vascular dementia is 
associated with a higher mortality rate than AD, 
presumably because of the coexistence of other 
atherosclerotic diseases. Stroke is one of the main 
causes of disability in the population. PSD is further 
worsening quality of life of patients as well as other 
people and relatives living with them. The data 
regarding this problem is not available from Pakistan. 
The aim of this study will be to determine the burden of 
dementia in patients of stroke so intervention can be 
made to help peoples with PSD to cope with daily life.

OBJECTIVE OF STUDY

To find out frequency of vascular cognitive impairment 
in first ever ischemic stroke survivors, its severity and 3 
months outcome.

METHODOLOGY

Cross-sectional study at Department of Neurology CMC 
Hospital, SMBBMU Larkana from Aug-2014 to 
Jan-2015. Cases fulfilling the DSM-5 criteria were 
included in the study after informed consent: Evidence 
of cognitive decline from a previous level of perfor-
mance in one or more cognitive domains. 

B.   The clinical features consistent with a vascular
     etiology as suggested by either of the following: 
     1) Cognitive deficits is temporally related to one or 
     more cerebrovascular events; 
     2) Decline is prominent in complex attention and 
     frontal executive functions.

C.   There is evidence of the presence of cerebrovascular
     disease 

D.   The symptoms are not better explained by another 
     brain disease or systemic disorder.

Data was collected for age, sex, smoking status, 
education level, vascular risk factors, area of infarct, 
neuropsychological assessment and activity of daily 
living by AD8 scoring system. Both the in-patients and 
outpatient cases were included. Data was collected by 
researcher himself and analysis was done on SPSS 
version19. Patients of 30-60 years of age, of either 
gender, previously non demented with first episode of 
ischemic stroke confirmed by CT/MRI were included 
after informed consent. While cases of Hemorrhagic  

stroke, old stroke, known cases of  Parkinson’s disease, 
neurodegenerative disorders( AD,LBD,FTD) or Terminal 
cancers were excluded from the study. All patients were 
put on stroke protocol and their medical history, 
neuropsychological assessment, activity of daily living, a 
blood screen ,cardiac screen, and  vascular involvment 
of the stroke were recorded.

RESULTS

Total 120 patients were included in the study during 6 
month period with mean age of 52(±3.4) years. Among 
them 74(61.6%) were males and 46(38.3%) were females.

There were 48(40%) of patients in  age range of 41-50 
years group and 40(33.3%) In 51-60 yand 32(26.6%) 
in 31-40 Years of age.

There were n=50(41.66% ) patients in matriculated group 
while n=49(41%) were graduate and n=21(17.5%) in 
uneducated group. 

Among total 120 patients 34(28.3%) patients were 
smokers.

There were more number of patients having lacunar 
stroke 52(42.2%), middle cerebral artery infarct

INTRODUCTION

Stroke is the most common cause of disability and the 
second leading cause of death worldwide.1 According to 
WHO report 2002, total mortality due to stroke in 
Pakistan was 78512.2,3 The consequences of stroke 
range from physical disability to death to psychological, 
social and economic consequences which not only 
affect the individual or his/her family but the whole 
society.4  Stroke risk increases with age and is higher in 
men than in women. Stroke is uncommon in age below 
40, when it does occur the main cause is high blood 
pressure. In Pakistan the mean age of patients with 
stroke varies from 52-66 years in various studies and 
the male to female ratio is about 1.5:1.2,4. The main 
pathologic types of stroke are cerebral infarction, 
primary intracerebral hemorrhage and subarachnoid 
hemorrhage. In developed countries, about 85-90% of 
strokes are due to cerebral infarction and 10-15% due 
to intracranial hemorrhage. Hemorrhagic stroke constitutes 
a larger percentage in Asians. The hospital based 
studies conducted in Pakistan revealed 31-40% cases 
of stroke due to cerebral hemorrhage and 60-69 % due 
to ischemia in centers where facilities for CT scan were 

available.5 Cerebral atherosclerosis with atheroma 
formation is the basic underlying pathophysiologic 
mechanism in ischemic stroke.6 The incidence and 
mortality of stroke varies greatly in different populations 
and has decreased considerably in western world 
probably due to better preventive measures but the 
burden of the disease in South Asian countries has 
increased and is expected to rise.4 The risk factors of 
stroke are classified as non-modifiable and modifiable. 
The non-modifiable factors are advanced age, male 
gender and race. There are various well documented 
modifiable risk factors of stroke which along with their 
prevalence in Pakistan are hypertension (43-66%), 
diabetes mellitus (27-42%), dyslipidemia (19-30%), 
smoking (11-43%), asymptomatic carotid artery disease 
(8%), atrial fibrillation (7%), and some less 
documented ones such as physical inactivity (38%), 
obesity (11%) and alcohol abuse(9%).1,3 Treating these 
modifiable risk factors can prevent the mortality and 
morbidity of cerebrovascular accident.7 This study is 
designed to obtain knowledge of the frequency of 
modifiable risk factors of stroke in our population so 
that control of these risk factors in patients presenting 
to outpatient departments or clinics can be achieved.

MATERIALS AND METHODS 

This was a hospital based descriptive cross sectional 
study of acute stroke cases. 106 cases of any age and 
either sex, admitted in department of Medicine, Ayub 
Teaching Hospital, Abbottabad, were included in 
present study. Informed consent of patient’s relatives 
was taken after explaining the study protocol. Diagnosis 
of cerebrovascular accident was based on history and 
clinical examination and confirmed by CT scan brain. 
Patients with both ischemic and hemorrhagic stroke 
were included in the study. Patients with previous 
history of stroke, or with alternate causes of clinical 
features suggesting stroke like intracranial space 
occupying lesions, and neurological deficit secondary to 
head injury, confirmed on CT scan brain were excluded 
from the study. Once diagnosed, all the patients with 
CVA were further checked for the risk factors. Detailed 
history from patient/relatives was taken including the 
modifiable risk factors of stroke. Hypertension, diabetes 
mellitus and dyslipidemia were labelled if the patients 
were previously diagnosed with these conditions since 
atleast six months or taking antihypertensive, oral 
hypoglycemics or insulin and lipid lowering drugs at any 
time before the onset of stroke (whether controlled on 
medications or not). Dyslipidemia was also confirmed 
by lipid profile of samples taken within 48 hours of 
onset of stroke. In our study patients were diagnosed 
having hyperlipidemia if total cholesterol levels were > 
240mg/dl, low density lipoprotein cholesterol (LDL) > 
130mg/dl. Patients with hypertension, diabetes mellitus 
and smoking were divided into three groups in 
accordance with the duration of these risk factors. 
Hypertensive and diabetic patients were further divided 
into compliant and non-compliant patients depending 
on whether they used their medications regularly or not. 
Atrial fibrillation was diagnosed by irregularly irregular 
pulse and ECG evidence of absent P waves and 
irregularly irregular RR interval. Patients were labeled 
smokers if they smoked atleast one cigarette per day 
for preceding three months or more (based on history) 
and obese if waist to hip ratio of >0.9 in men and 
>0.85 in women. Carotid arteries were auscultated for 
bruit in all patients. All the information including name, 
age, gender, address and risk factors data were 
recorded on a pre-designed proforma. The data was 
analysed by using SPSS 20.0. For continuous variables, 
mean and standard deviation are reported. For 
categorical variables like sex, hypertension, diabetes 
mellitus, smoking, dyslipidemia, atrial fibrillation, 
obesity, and carotid bruit, proportions are reported. 
Chi-square test was used for statistical analysis. P value 
and odds ratio were calculated for risk factors. A p value 
of <0.05 was considered statistically significant.

RESULTS

A total of 106 patients were included in the study. The 
male population of the patients is higher than the 
female, 58.5% (n=62) as compared to 41.5% (n=44) 
respectively. Total 11 patients were between 20-45 
years of age (age group-I) and 95 patients were above 
46 years of age (age group-II). Mean age of 
presentation was 62.30 ± 13.69. Mean age for males 
was 62.64 years and for females was 61.81 years. 
Male to female ratio is 1.4:1.0. (Figure 1)

Risk factors stratification

Risk factors were studied very critically during data 
collection. The major risk factor was found to be 
hypertension (62.3%) and diabetes mellitus (27.3%). 
Other risk factors were smoking (9.4%), 
hypercholesterolemia (7.5%), obesity (3.77%), atrial 
fibrillation (2.83%), and carotid artery stenosis (1.88 
%) (Table 1). Sixteen of the patients had more than 1 
risk factor e.g. hypertension with diabetes mellitus or 
hypertension with hypercholesterolemia etc. (Figure 2)
Hypertension was the major risk factor (62.3% and p. 
value 0.220), male were 41 (62.12%) and female were 
25 (37.88%) with male to female ratio 1.64:1.0. Most 
hypertensive patients are from age group-II 60 (91%) 
compared with age group-I 6 (9%). Most (77.2%) of the 
patients were not taking any regular medication for the 
control of hypertension. The mean duration of 
hypertension was 15.6 years. Among 106 patients 
there were 29 (27.4%, p.value:0.025) diabetic 
patients of which male were 12 (41.4%) and female 
were 17 (58.6%) with male to female ratio 1.0:1.4. 
Most of the diabetics were from age group II 27 (93%) 
than in group I 2(7%). There were 24 patients with type 
II diabetics and 5 patients had type I diabetes. The 
mean duration of diabetes was 17 years. Most of the 
Type II diabetics were using oral hypoglycemics and 3 
patients were using some Hakimi medicines. Type I 
diabetics were using insulin but overall 76% (n=22) of 
diabetic patients were non-compliant with their 
medications. Among 54 male subjects, 10 male 
patients (9.4%, p. value: 0.003) were found to be 
smokers. There was not a single female patient found 
to have history of smoking among patients included in 
our study. The mean duration of smoking was 15 years. 
Most patients were smoking more than 20 cigarettes 
per day. There were 8 patients (7.5%, P. value: 0.189) 
with dyslipidemia of which 5 patients (62.5%) were 
female and 3 (37.5%) were male with male to female 
ratio of 1:1.66.  Four patients (3.77%, P.value: 0.553) 
were obese of which 2 were male and 2 were female. 
In addition 3 patients (2.83%, P. value: 0.627) had 
atrial fibrillation and 2 patients (1.88%, p. value: 

0.660) had carotid bruit. (Table 1) 

Figure 1: Frequency of age groups

Table1: Frequencies of modifiable risk factors of stroke 
(n=106).

Table2: Ages and gender distribution of risk factors (n=106).

Figure 2: Frequency of risk factors and gender distribution.

DISCUSSION

This was a hospital based descriptive study conducted 
on 106 indoor patients at Ayub Teaching Hospital. The 
mean age of patients with stroke in the present study 
was 62 years. The mean age varies from 52-66 years in 
various studies4 which were comparable to our study. In 
our study the percentage of patients below 45 years of 
age was 10.3 % which is similar to that reported by 
Kaul et al (10-15%) in 2007.8 The total number of 
males were 62 and females were 44 with male to 
female ratio of 1.4 which is similar to that reported by 
Khealani et al in a study conducted at Aga Khan 
University Karachi.4 The most common modifiable risk 
factor of stroke found in present study was hypertension 
(62.2%) which is almost similar to that reported by 
Basharat et al1 and Alam et al5 (61 % and 60 %) but is 
slightly less than that reported by Khan et al (65.8%) in 
2007.9 Similarly in a study at Seikh Zayed Post 
Graduate Medical Institute Lahore, hypertension was 
found as the most common risk factor of stroke (82%) 
which is much more than in our study which may be 
related to increased frequency of Diabetes Mellitus 
(19%), Ischemic Heart Disease (14%) and both DM 
and IHD (6%) in their patients.7 Framingham study had 
also shown that hypertension was the most important 
single risk factor for stroke.10 The male to female ratio 
of hypertensive patients in our study was 1.8:1 which is 
also reported by Raza et al.11 The duration of 
hypertension ranged from 3 – 30 years with the mean 
age of 15.6 years. In a study conducted in Khyber 
teaching hospital in 2006 by Khan H et al, it was 
reported that the duration of hypertension in many 
stroke patients was more than 10 years.2 Hypertension 
was present in combination with diabetes mellitus in 8 
patients. Out of 66 patients 51 (84.90%) patients were 
non-compliant with their medications chiefly because of 
unawareness and poverty.5 In a study in Sweden it was 
reported that 45% of all strokes among hypertensive 
patients were attributed to uncontrolled blood pressure. 
In treated hypertensive patients, the risk of stroke 
increases significantly with advancing age, current 
smoking, high levels of diastolic blood pressure and 
diabetes.12 DM is another important modifiable risk 
factor for stroke. DM was present in 27.3% of stroke 
patients in the present study similar to that reported by 
Alam et al (28%)5 and Safeer et al (26%)13 but was 
slightly more than that reported by Hasan et al (25.5%) 
in a study at Qatar Hospital Karachi.14 A higher 
percentage of diabetics was found by Khan et al 
(41.3%) in Karachi,9 Khan H et al (32.7%) in Peshawar2 
and Basharat et al (33%) in Lahore1 which may be due 
to selection bias as in our study only those diabetics 

were included who were diagnosed for six months or 
more. Moreover in the study by Khan and Zarif et al 
(30.6%),3 patients with ischemic stroke only, were 
included and it is well recognized that ischemic stroke is 
more prevalent than hemorrhagic stroke in diabetics.15 
In Framingham study the incidence of atherosclerotic 
infarct was higher among diabetic patients of all ages.7 
The male to female ratio of patients with DM was 
1.12:1. The control of diabetes was poor in most 
patients due to non-compliance with drugs and diet. 
The duration of diabetes was more than 10 years in 
many patients which was also observed by Khan in his 
study.2 The third most common risk factor of stroke in 
our study was smoking (10%) similar frequency was by 
Khan (12.5%).3 However it is less than that reported by 
Safeer M et al (30%) which was due to selection bias as 
patients with ischemic stroke were included.13 Most of 
the patients were smoking one pack of cigarette a day 
for more than 15 years. All the smokers were male as 
the prevalence of smoking in Pakistani women is less 
than men.4 Diet is considered one of the most 
important environmental variables involved in shaping 
of the lipid profiles. Excessive high fat and cholesterol 
intake is associated with increased serum levels of total 
and LDL cholesterol.16 The value of dyslipidemia as a 
risk factor of stroke is highly variable in different studies 
conducted in various places of Pakistan possibly 
because of difference in eating habits and life style of 
people at different places. In the present study 
dyslipidemia was present in 7.5% which is less than 
that reported by other studies2,3,5,7 may be because 
most of the patients in our study belonged to rural 
areas and poor socioeconomic status where due to 
hard labor and more physical activity there is lesser 
incidence of dyslipidemias as compared to sedentary 
life style of urban population. AF was present in 2.83% 
of patients of which 2 were female and 1 was male 
which correlates with the report on gender differences 
in the risk of ischemic stroke and peripheral embolism 
in AF, that women have a higher risk than men for AF 
related thromboembolism that is independent of the 
presence of other risk factors for stroke.17 The similar 
frequency of AF related stroke was reported by Khan 
and Zarif (2.72%) in Peshawar.3 However in Alam et al5 
study, AF related stroke was found in 12% of patients 
which is much greater than present study. This may be 
due to high frequency of AF predisposing conditions e.g. 
hypertension (60%), DM (28%), IHD (18%) in his study.
Obesity is categorized as a less well documented or 
potentially modifiable risk factor of stroke. Abdominal 
adiposity, as measured by an increased WHR, increases 
the risk of hypertension and stroke.18 The association of 
abdominal adiposity with the risk of stroke is related in 

part to the association of abdominal adiposity with 
hypertension and diabetes.19 In our study obesity was 
present in 3.77% of the patients of stroke according to 
Waist Hip Ratio and this is similar to that reported by 
Khan et al (2.73%)3 but is much less than that reported 
by Safeer (15%)13 which again may be attributed to 
selection bias in his study where patients were labeled 
obese on the basis of body weight for age and height 
which is not as reliable method as waist hip ratio for 
assessment of stroke risk in obese patients. The Health 
Professional follow up study showed that the highest 
quintile of waist hip ratio was associated with an 
increased risk of stroke.18 Carotid artery bruit was 
present in only 1.88% of the patients with stroke which 
is similar to that reported by Alam et al5 but much less 
than that reported by Safeer M et al 22%13 which may 
be due to the fact that there was a higher frequency of 
carotid artery stenosis predisposing conditions e.g. 
dyslipidemia (30%), hypertension (55%) and smoking 
(30%) in his study population. Moreover carotid artery 
imaging was not performed in our patients, carotid 
arteries were only auscultated for the presence of bruit.
More than one risk factor was present in 16% of the 
patients which is much less than that reported by 
Hasan SR (61.1%).14 May be because of the selection 
bias as in the present study only those hypertensives 
and diabetics were included with atleast 6 month 
history of the disease.

CONCLUSION

It is concluded from this study that the most common 
modifiable risk factor for stroke is hypertension followed 
by diabetes mellitus, smoking, dyslipidemia, AF, obesity 
and carotid artery stenosis. Suboptimal control and 
improper treatment of risk factors contributed in many 
cases of stroke. Blood glucose and cholesterol levels 
were also poorly controlled. Furthermore many patients 
were unaware of their primary diagnosis especially 
dyslipidemia, atrial fibrillation and carotid stenosis. 
Many patients were having poor control of risk factors 
because of unawareness. 

RECOMMENDATIONS

Based on the results of this study it is essential that 
patients should be properly screened for the risk factors 
and educated about their disease. The benefits of 
regular treatment in primary prevention of stroke must 
be conveyed to the patients and their relatives. Patients 
should also be advised about smoking cessation, 
weight reduction and dietary control. They should have 
regular follow-up visits to their doctors for the proper 
management of risk factors.
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INTRODUCTION

Stroke is the major cause of physical disability in adults, 
the second most common cause of dementia, and the 
third leading cause of death (after coronary-artery 
diseases and cancers).2 Vascular cognitive impairment 
is decline caused by ischemic, hemorrhagic, or oligemic 
injury to the brain as a consequence of cerebrovascular  
disease.It is one of the main causes of dependency in 
survivors and includes any dementia after a stroke, 
irrespective of its cause, which includes vascular, 
degenerative, or mixed. A huge increase in prevalence 

and burden of PSD is likely to happen because of the 
decline in mortality after stroke and ageing of 
populations.1 The 24 year study also indicated that 
prevalence of Post stroke Dementia associated with 
lacunar stroke was 7 times higher than other types of 
stroke, including Intracerebral hemorrhage6. According 
to Nys et al., a high proportion of stroke survivors 
developed the cognitive impairment within 3 months of 
stroke. In hospital-based studies, the prevalence of 
PSD ranges from 5•9 to 32%.3,4 In another study 
prevalence of PSD was 27.2%3. In community-based 
studies with adjustment for age, the prevalence of 

dementia in people with a history of stroke is about 
30%, which is 3.5–5.8- times higher than in those who 
have not had stroke.3,5  The 5-year survival rate is 39% 
for patients with vascular dementia compared with 75% 
for age-matched controls. Vascular dementia is 
associated with a higher mortality rate than AD, 
presumably because of the coexistence of other 
atherosclerotic diseases. Stroke is one of the main 
causes of disability in the population. PSD is further 
worsening quality of life of patients as well as other 
people and relatives living with them. The data 
regarding this problem is not available from Pakistan. 
The aim of this study will be to determine the burden of 
dementia in patients of stroke so intervention can be 
made to help peoples with PSD to cope with daily life.

OBJECTIVE OF STUDY

To find out frequency of vascular cognitive impairment 
in first ever ischemic stroke survivors, its severity and 3 
months outcome.

METHODOLOGY

Cross-sectional study at Department of Neurology CMC 
Hospital, SMBBMU Larkana from Aug-2014 to 
Jan-2015. Cases fulfilling the DSM-5 criteria were 
included in the study after informed consent: Evidence 
of cognitive decline from a previous level of perfor-
mance in one or more cognitive domains. 

B.   The clinical features consistent with a vascular
     etiology as suggested by either of the following: 
     1) Cognitive deficits is temporally related to one or 
     more cerebrovascular events; 
     2) Decline is prominent in complex attention and 
     frontal executive functions.

C.   There is evidence of the presence of cerebrovascular
     disease 

D.   The symptoms are not better explained by another 
     brain disease or systemic disorder.

Data was collected for age, sex, smoking status, 
education level, vascular risk factors, area of infarct, 
neuropsychological assessment and activity of daily 
living by AD8 scoring system. Both the in-patients and 
outpatient cases were included. Data was collected by 
researcher himself and analysis was done on SPSS 
version19. Patients of 30-60 years of age, of either 
gender, previously non demented with first episode of 
ischemic stroke confirmed by CT/MRI were included 
after informed consent. While cases of Hemorrhagic  

stroke, old stroke, known cases of  Parkinson’s disease, 
neurodegenerative disorders( AD,LBD,FTD) or Terminal 
cancers were excluded from the study. All patients were 
put on stroke protocol and their medical history, 
neuropsychological assessment, activity of daily living, a 
blood screen ,cardiac screen, and  vascular involvment 
of the stroke were recorded.

RESULTS

Total 120 patients were included in the study during 6 
month period with mean age of 52(±3.4) years. Among 
them 74(61.6%) were males and 46(38.3%) were females.

There were 48(40%) of patients in  age range of 41-50 
years group and 40(33.3%) In 51-60 yand 32(26.6%) 
in 31-40 Years of age.

There were n=50(41.66% ) patients in matriculated group 
while n=49(41%) were graduate and n=21(17.5%) in 
uneducated group. 

Among total 120 patients 34(28.3%) patients were 
smokers.

There were more number of patients having lacunar 
stroke 52(42.2%), middle cerebral artery infarct

INTRODUCTION

Stroke is the most common cause of disability and the 
second leading cause of death worldwide.1 According to 
WHO report 2002, total mortality due to stroke in 
Pakistan was 78512.2,3 The consequences of stroke 
range from physical disability to death to psychological, 
social and economic consequences which not only 
affect the individual or his/her family but the whole 
society.4  Stroke risk increases with age and is higher in 
men than in women. Stroke is uncommon in age below 
40, when it does occur the main cause is high blood 
pressure. In Pakistan the mean age of patients with 
stroke varies from 52-66 years in various studies and 
the male to female ratio is about 1.5:1.2,4. The main 
pathologic types of stroke are cerebral infarction, 
primary intracerebral hemorrhage and subarachnoid 
hemorrhage. In developed countries, about 85-90% of 
strokes are due to cerebral infarction and 10-15% due 
to intracranial hemorrhage. Hemorrhagic stroke constitutes 
a larger percentage in Asians. The hospital based 
studies conducted in Pakistan revealed 31-40% cases 
of stroke due to cerebral hemorrhage and 60-69 % due 
to ischemia in centers where facilities for CT scan were 

available.5 Cerebral atherosclerosis with atheroma 
formation is the basic underlying pathophysiologic 
mechanism in ischemic stroke.6 The incidence and 
mortality of stroke varies greatly in different populations 
and has decreased considerably in western world 
probably due to better preventive measures but the 
burden of the disease in South Asian countries has 
increased and is expected to rise.4 The risk factors of 
stroke are classified as non-modifiable and modifiable. 
The non-modifiable factors are advanced age, male 
gender and race. There are various well documented 
modifiable risk factors of stroke which along with their 
prevalence in Pakistan are hypertension (43-66%), 
diabetes mellitus (27-42%), dyslipidemia (19-30%), 
smoking (11-43%), asymptomatic carotid artery disease 
(8%), atrial fibrillation (7%), and some less 
documented ones such as physical inactivity (38%), 
obesity (11%) and alcohol abuse(9%).1,3 Treating these 
modifiable risk factors can prevent the mortality and 
morbidity of cerebrovascular accident.7 This study is 
designed to obtain knowledge of the frequency of 
modifiable risk factors of stroke in our population so 
that control of these risk factors in patients presenting 
to outpatient departments or clinics can be achieved.

MATERIALS AND METHODS 

This was a hospital based descriptive cross sectional 
study of acute stroke cases. 106 cases of any age and 
either sex, admitted in department of Medicine, Ayub 
Teaching Hospital, Abbottabad, were included in 
present study. Informed consent of patient’s relatives 
was taken after explaining the study protocol. Diagnosis 
of cerebrovascular accident was based on history and 
clinical examination and confirmed by CT scan brain. 
Patients with both ischemic and hemorrhagic stroke 
were included in the study. Patients with previous 
history of stroke, or with alternate causes of clinical 
features suggesting stroke like intracranial space 
occupying lesions, and neurological deficit secondary to 
head injury, confirmed on CT scan brain were excluded 
from the study. Once diagnosed, all the patients with 
CVA were further checked for the risk factors. Detailed 
history from patient/relatives was taken including the 
modifiable risk factors of stroke. Hypertension, diabetes 
mellitus and dyslipidemia were labelled if the patients 
were previously diagnosed with these conditions since 
atleast six months or taking antihypertensive, oral 
hypoglycemics or insulin and lipid lowering drugs at any 
time before the onset of stroke (whether controlled on 
medications or not). Dyslipidemia was also confirmed 
by lipid profile of samples taken within 48 hours of 
onset of stroke. In our study patients were diagnosed 
having hyperlipidemia if total cholesterol levels were > 
240mg/dl, low density lipoprotein cholesterol (LDL) > 
130mg/dl. Patients with hypertension, diabetes mellitus 
and smoking were divided into three groups in 
accordance with the duration of these risk factors. 
Hypertensive and diabetic patients were further divided 
into compliant and non-compliant patients depending 
on whether they used their medications regularly or not. 
Atrial fibrillation was diagnosed by irregularly irregular 
pulse and ECG evidence of absent P waves and 
irregularly irregular RR interval. Patients were labeled 
smokers if they smoked atleast one cigarette per day 
for preceding three months or more (based on history) 
and obese if waist to hip ratio of >0.9 in men and 
>0.85 in women. Carotid arteries were auscultated for 
bruit in all patients. All the information including name, 
age, gender, address and risk factors data were 
recorded on a pre-designed proforma. The data was 
analysed by using SPSS 20.0. For continuous variables, 
mean and standard deviation are reported. For 
categorical variables like sex, hypertension, diabetes 
mellitus, smoking, dyslipidemia, atrial fibrillation, 
obesity, and carotid bruit, proportions are reported. 
Chi-square test was used for statistical analysis. P value 
and odds ratio were calculated for risk factors. A p value 
of <0.05 was considered statistically significant.

RESULTS

A total of 106 patients were included in the study. The 
male population of the patients is higher than the 
female, 58.5% (n=62) as compared to 41.5% (n=44) 
respectively. Total 11 patients were between 20-45 
years of age (age group-I) and 95 patients were above 
46 years of age (age group-II). Mean age of 
presentation was 62.30 ± 13.69. Mean age for males 
was 62.64 years and for females was 61.81 years. 
Male to female ratio is 1.4:1.0. (Figure 1)

Risk factors stratification

Risk factors were studied very critically during data 
collection. The major risk factor was found to be 
hypertension (62.3%) and diabetes mellitus (27.3%). 
Other risk factors were smoking (9.4%), 
hypercholesterolemia (7.5%), obesity (3.77%), atrial 
fibrillation (2.83%), and carotid artery stenosis (1.88 
%) (Table 1). Sixteen of the patients had more than 1 
risk factor e.g. hypertension with diabetes mellitus or 
hypertension with hypercholesterolemia etc. (Figure 2)
Hypertension was the major risk factor (62.3% and p. 
value 0.220), male were 41 (62.12%) and female were 
25 (37.88%) with male to female ratio 1.64:1.0. Most 
hypertensive patients are from age group-II 60 (91%) 
compared with age group-I 6 (9%). Most (77.2%) of the 
patients were not taking any regular medication for the 
control of hypertension. The mean duration of 
hypertension was 15.6 years. Among 106 patients 
there were 29 (27.4%, p.value:0.025) diabetic 
patients of which male were 12 (41.4%) and female 
were 17 (58.6%) with male to female ratio 1.0:1.4. 
Most of the diabetics were from age group II 27 (93%) 
than in group I 2(7%). There were 24 patients with type 
II diabetics and 5 patients had type I diabetes. The 
mean duration of diabetes was 17 years. Most of the 
Type II diabetics were using oral hypoglycemics and 3 
patients were using some Hakimi medicines. Type I 
diabetics were using insulin but overall 76% (n=22) of 
diabetic patients were non-compliant with their 
medications. Among 54 male subjects, 10 male 
patients (9.4%, p. value: 0.003) were found to be 
smokers. There was not a single female patient found 
to have history of smoking among patients included in 
our study. The mean duration of smoking was 15 years. 
Most patients were smoking more than 20 cigarettes 
per day. There were 8 patients (7.5%, P. value: 0.189) 
with dyslipidemia of which 5 patients (62.5%) were 
female and 3 (37.5%) were male with male to female 
ratio of 1:1.66.  Four patients (3.77%, P.value: 0.553) 
were obese of which 2 were male and 2 were female. 
In addition 3 patients (2.83%, P. value: 0.627) had 
atrial fibrillation and 2 patients (1.88%, p. value: 

0.660) had carotid bruit. (Table 1) 

Figure 1: Frequency of age groups

Table1: Frequencies of modifiable risk factors of stroke 
(n=106).

Table2: Ages and gender distribution of risk factors (n=106).

Figure 2: Frequency of risk factors and gender distribution.

DISCUSSION

This was a hospital based descriptive study conducted 
on 106 indoor patients at Ayub Teaching Hospital. The 
mean age of patients with stroke in the present study 
was 62 years. The mean age varies from 52-66 years in 
various studies4 which were comparable to our study. In 
our study the percentage of patients below 45 years of 
age was 10.3 % which is similar to that reported by 
Kaul et al (10-15%) in 2007.8 The total number of 
males were 62 and females were 44 with male to 
female ratio of 1.4 which is similar to that reported by 
Khealani et al in a study conducted at Aga Khan 
University Karachi.4 The most common modifiable risk 
factor of stroke found in present study was hypertension 
(62.2%) which is almost similar to that reported by 
Basharat et al1 and Alam et al5 (61 % and 60 %) but is 
slightly less than that reported by Khan et al (65.8%) in 
2007.9 Similarly in a study at Seikh Zayed Post 
Graduate Medical Institute Lahore, hypertension was 
found as the most common risk factor of stroke (82%) 
which is much more than in our study which may be 
related to increased frequency of Diabetes Mellitus 
(19%), Ischemic Heart Disease (14%) and both DM 
and IHD (6%) in their patients.7 Framingham study had 
also shown that hypertension was the most important 
single risk factor for stroke.10 The male to female ratio 
of hypertensive patients in our study was 1.8:1 which is 
also reported by Raza et al.11 The duration of 
hypertension ranged from 3 – 30 years with the mean 
age of 15.6 years. In a study conducted in Khyber 
teaching hospital in 2006 by Khan H et al, it was 
reported that the duration of hypertension in many 
stroke patients was more than 10 years.2 Hypertension 
was present in combination with diabetes mellitus in 8 
patients. Out of 66 patients 51 (84.90%) patients were 
non-compliant with their medications chiefly because of 
unawareness and poverty.5 In a study in Sweden it was 
reported that 45% of all strokes among hypertensive 
patients were attributed to uncontrolled blood pressure. 
In treated hypertensive patients, the risk of stroke 
increases significantly with advancing age, current 
smoking, high levels of diastolic blood pressure and 
diabetes.12 DM is another important modifiable risk 
factor for stroke. DM was present in 27.3% of stroke 
patients in the present study similar to that reported by 
Alam et al (28%)5 and Safeer et al (26%)13 but was 
slightly more than that reported by Hasan et al (25.5%) 
in a study at Qatar Hospital Karachi.14 A higher 
percentage of diabetics was found by Khan et al 
(41.3%) in Karachi,9 Khan H et al (32.7%) in Peshawar2 
and Basharat et al (33%) in Lahore1 which may be due 
to selection bias as in our study only those diabetics 

were included who were diagnosed for six months or 
more. Moreover in the study by Khan and Zarif et al 
(30.6%),3 patients with ischemic stroke only, were 
included and it is well recognized that ischemic stroke is 
more prevalent than hemorrhagic stroke in diabetics.15 
In Framingham study the incidence of atherosclerotic 
infarct was higher among diabetic patients of all ages.7 
The male to female ratio of patients with DM was 
1.12:1. The control of diabetes was poor in most 
patients due to non-compliance with drugs and diet. 
The duration of diabetes was more than 10 years in 
many patients which was also observed by Khan in his 
study.2 The third most common risk factor of stroke in 
our study was smoking (10%) similar frequency was by 
Khan (12.5%).3 However it is less than that reported by 
Safeer M et al (30%) which was due to selection bias as 
patients with ischemic stroke were included.13 Most of 
the patients were smoking one pack of cigarette a day 
for more than 15 years. All the smokers were male as 
the prevalence of smoking in Pakistani women is less 
than men.4 Diet is considered one of the most 
important environmental variables involved in shaping 
of the lipid profiles. Excessive high fat and cholesterol 
intake is associated with increased serum levels of total 
and LDL cholesterol.16 The value of dyslipidemia as a 
risk factor of stroke is highly variable in different studies 
conducted in various places of Pakistan possibly 
because of difference in eating habits and life style of 
people at different places. In the present study 
dyslipidemia was present in 7.5% which is less than 
that reported by other studies2,3,5,7 may be because 
most of the patients in our study belonged to rural 
areas and poor socioeconomic status where due to 
hard labor and more physical activity there is lesser 
incidence of dyslipidemias as compared to sedentary 
life style of urban population. AF was present in 2.83% 
of patients of which 2 were female and 1 was male 
which correlates with the report on gender differences 
in the risk of ischemic stroke and peripheral embolism 
in AF, that women have a higher risk than men for AF 
related thromboembolism that is independent of the 
presence of other risk factors for stroke.17 The similar 
frequency of AF related stroke was reported by Khan 
and Zarif (2.72%) in Peshawar.3 However in Alam et al5 
study, AF related stroke was found in 12% of patients 
which is much greater than present study. This may be 
due to high frequency of AF predisposing conditions e.g. 
hypertension (60%), DM (28%), IHD (18%) in his study.
Obesity is categorized as a less well documented or 
potentially modifiable risk factor of stroke. Abdominal 
adiposity, as measured by an increased WHR, increases 
the risk of hypertension and stroke.18 The association of 
abdominal adiposity with the risk of stroke is related in 

part to the association of abdominal adiposity with 
hypertension and diabetes.19 In our study obesity was 
present in 3.77% of the patients of stroke according to 
Waist Hip Ratio and this is similar to that reported by 
Khan et al (2.73%)3 but is much less than that reported 
by Safeer (15%)13 which again may be attributed to 
selection bias in his study where patients were labeled 
obese on the basis of body weight for age and height 
which is not as reliable method as waist hip ratio for 
assessment of stroke risk in obese patients. The Health 
Professional follow up study showed that the highest 
quintile of waist hip ratio was associated with an 
increased risk of stroke.18 Carotid artery bruit was 
present in only 1.88% of the patients with stroke which 
is similar to that reported by Alam et al5 but much less 
than that reported by Safeer M et al 22%13 which may 
be due to the fact that there was a higher frequency of 
carotid artery stenosis predisposing conditions e.g. 
dyslipidemia (30%), hypertension (55%) and smoking 
(30%) in his study population. Moreover carotid artery 
imaging was not performed in our patients, carotid 
arteries were only auscultated for the presence of bruit.
More than one risk factor was present in 16% of the 
patients which is much less than that reported by 
Hasan SR (61.1%).14 May be because of the selection 
bias as in the present study only those hypertensives 
and diabetics were included with atleast 6 month 
history of the disease.

CONCLUSION

It is concluded from this study that the most common 
modifiable risk factor for stroke is hypertension followed 
by diabetes mellitus, smoking, dyslipidemia, AF, obesity 
and carotid artery stenosis. Suboptimal control and 
improper treatment of risk factors contributed in many 
cases of stroke. Blood glucose and cholesterol levels 
were also poorly controlled. Furthermore many patients 
were unaware of their primary diagnosis especially 
dyslipidemia, atrial fibrillation and carotid stenosis. 
Many patients were having poor control of risk factors 
because of unawareness. 

RECOMMENDATIONS

Based on the results of this study it is essential that 
patients should be properly screened for the risk factors 
and educated about their disease. The benefits of 
regular treatment in primary prevention of stroke must 
be conveyed to the patients and their relatives. Patients 
should also be advised about smoking cessation, 
weight reduction and dietary control. They should have 
regular follow-up visits to their doctors for the proper 
management of risk factors.
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Risk factors 

Age group 
1 
(20-45 
years) 

Age group 
2 
(>46 years) 

Total 

M F M F M F M+F 
Hypertension 3 3 38 22 41 25 66 
Diabetes 
Mellitus  2 12 15 12 17 29 

Smoking 3  7  10 0 10 
Dyslipidemia  1 3 4 3 5 8 
Obesity   2 2 2 2 4 
AF   1 2 1 2 3 
Carotid Bruit   1 1 1 1 2 
No risk factor   1 2 1 2 3 
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Risk Factors Frequency (n) Percent P. value
Hypertension  66 62.3 0.220
Diabetes  29 27.3 0.025
Smoking  10 9.4 0.003
Dyslipidemia  8 7.5  0.189
Obesity  4 3.77 0.553
Atrial fibrillation  3 2.83 0.627
Carotid bruit  2 1.88 0.660



INTRODUCTION

Stroke is the major cause of physical disability in adults, 
the second most common cause of dementia, and the 
third leading cause of death (after coronary-artery 
diseases and cancers).2 Vascular cognitive impairment 
is decline caused by ischemic, hemorrhagic, or oligemic 
injury to the brain as a consequence of cerebrovascular  
disease.It is one of the main causes of dependency in 
survivors and includes any dementia after a stroke, 
irrespective of its cause, which includes vascular, 
degenerative, or mixed. A huge increase in prevalence 

and burden of PSD is likely to happen because of the 
decline in mortality after stroke and ageing of 
populations.1 The 24 year study also indicated that 
prevalence of Post stroke Dementia associated with 
lacunar stroke was 7 times higher than other types of 
stroke, including Intracerebral hemorrhage6. According 
to Nys et al., a high proportion of stroke survivors 
developed the cognitive impairment within 3 months of 
stroke. In hospital-based studies, the prevalence of 
PSD ranges from 5•9 to 32%.3,4 In another study 
prevalence of PSD was 27.2%3. In community-based 
studies with adjustment for age, the prevalence of 

dementia in people with a history of stroke is about 
30%, which is 3.5–5.8- times higher than in those who 
have not had stroke.3,5  The 5-year survival rate is 39% 
for patients with vascular dementia compared with 75% 
for age-matched controls. Vascular dementia is 
associated with a higher mortality rate than AD, 
presumably because of the coexistence of other 
atherosclerotic diseases. Stroke is one of the main 
causes of disability in the population. PSD is further 
worsening quality of life of patients as well as other 
people and relatives living with them. The data 
regarding this problem is not available from Pakistan. 
The aim of this study will be to determine the burden of 
dementia in patients of stroke so intervention can be 
made to help peoples with PSD to cope with daily life.

OBJECTIVE OF STUDY

To find out frequency of vascular cognitive impairment 
in first ever ischemic stroke survivors, its severity and 3 
months outcome.

METHODOLOGY

Cross-sectional study at Department of Neurology CMC 
Hospital, SMBBMU Larkana from Aug-2014 to 
Jan-2015. Cases fulfilling the DSM-5 criteria were 
included in the study after informed consent: Evidence 
of cognitive decline from a previous level of perfor-
mance in one or more cognitive domains. 

B.   The clinical features consistent with a vascular
     etiology as suggested by either of the following: 
     1) Cognitive deficits is temporally related to one or 
     more cerebrovascular events; 
     2) Decline is prominent in complex attention and 
     frontal executive functions.

C.   There is evidence of the presence of cerebrovascular
     disease 

D.   The symptoms are not better explained by another 
     brain disease or systemic disorder.

Data was collected for age, sex, smoking status, 
education level, vascular risk factors, area of infarct, 
neuropsychological assessment and activity of daily 
living by AD8 scoring system. Both the in-patients and 
outpatient cases were included. Data was collected by 
researcher himself and analysis was done on SPSS 
version19. Patients of 30-60 years of age, of either 
gender, previously non demented with first episode of 
ischemic stroke confirmed by CT/MRI were included 
after informed consent. While cases of Hemorrhagic  

stroke, old stroke, known cases of  Parkinson’s disease, 
neurodegenerative disorders( AD,LBD,FTD) or Terminal 
cancers were excluded from the study. All patients were 
put on stroke protocol and their medical history, 
neuropsychological assessment, activity of daily living, a 
blood screen ,cardiac screen, and  vascular involvment 
of the stroke were recorded.

RESULTS

Total 120 patients were included in the study during 6 
month period with mean age of 52(±3.4) years. Among 
them 74(61.6%) were males and 46(38.3%) were females.

There were 48(40%) of patients in  age range of 41-50 
years group and 40(33.3%) In 51-60 yand 32(26.6%) 
in 31-40 Years of age.

There were n=50(41.66% ) patients in matriculated group 
while n=49(41%) were graduate and n=21(17.5%) in 
uneducated group. 

Among total 120 patients 34(28.3%) patients were 
smokers.

There were more number of patients having lacunar 
stroke 52(42.2%), middle cerebral artery infarct

INTRODUCTION

Stroke is the most common cause of disability and the 
second leading cause of death worldwide.1 According to 
WHO report 2002, total mortality due to stroke in 
Pakistan was 78512.2,3 The consequences of stroke 
range from physical disability to death to psychological, 
social and economic consequences which not only 
affect the individual or his/her family but the whole 
society.4  Stroke risk increases with age and is higher in 
men than in women. Stroke is uncommon in age below 
40, when it does occur the main cause is high blood 
pressure. In Pakistan the mean age of patients with 
stroke varies from 52-66 years in various studies and 
the male to female ratio is about 1.5:1.2,4. The main 
pathologic types of stroke are cerebral infarction, 
primary intracerebral hemorrhage and subarachnoid 
hemorrhage. In developed countries, about 85-90% of 
strokes are due to cerebral infarction and 10-15% due 
to intracranial hemorrhage. Hemorrhagic stroke constitutes 
a larger percentage in Asians. The hospital based 
studies conducted in Pakistan revealed 31-40% cases 
of stroke due to cerebral hemorrhage and 60-69 % due 
to ischemia in centers where facilities for CT scan were 

available.5 Cerebral atherosclerosis with atheroma 
formation is the basic underlying pathophysiologic 
mechanism in ischemic stroke.6 The incidence and 
mortality of stroke varies greatly in different populations 
and has decreased considerably in western world 
probably due to better preventive measures but the 
burden of the disease in South Asian countries has 
increased and is expected to rise.4 The risk factors of 
stroke are classified as non-modifiable and modifiable. 
The non-modifiable factors are advanced age, male 
gender and race. There are various well documented 
modifiable risk factors of stroke which along with their 
prevalence in Pakistan are hypertension (43-66%), 
diabetes mellitus (27-42%), dyslipidemia (19-30%), 
smoking (11-43%), asymptomatic carotid artery disease 
(8%), atrial fibrillation (7%), and some less 
documented ones such as physical inactivity (38%), 
obesity (11%) and alcohol abuse(9%).1,3 Treating these 
modifiable risk factors can prevent the mortality and 
morbidity of cerebrovascular accident.7 This study is 
designed to obtain knowledge of the frequency of 
modifiable risk factors of stroke in our population so 
that control of these risk factors in patients presenting 
to outpatient departments or clinics can be achieved.

MATERIALS AND METHODS 

This was a hospital based descriptive cross sectional 
study of acute stroke cases. 106 cases of any age and 
either sex, admitted in department of Medicine, Ayub 
Teaching Hospital, Abbottabad, were included in 
present study. Informed consent of patient’s relatives 
was taken after explaining the study protocol. Diagnosis 
of cerebrovascular accident was based on history and 
clinical examination and confirmed by CT scan brain. 
Patients with both ischemic and hemorrhagic stroke 
were included in the study. Patients with previous 
history of stroke, or with alternate causes of clinical 
features suggesting stroke like intracranial space 
occupying lesions, and neurological deficit secondary to 
head injury, confirmed on CT scan brain were excluded 
from the study. Once diagnosed, all the patients with 
CVA were further checked for the risk factors. Detailed 
history from patient/relatives was taken including the 
modifiable risk factors of stroke. Hypertension, diabetes 
mellitus and dyslipidemia were labelled if the patients 
were previously diagnosed with these conditions since 
atleast six months or taking antihypertensive, oral 
hypoglycemics or insulin and lipid lowering drugs at any 
time before the onset of stroke (whether controlled on 
medications or not). Dyslipidemia was also confirmed 
by lipid profile of samples taken within 48 hours of 
onset of stroke. In our study patients were diagnosed 
having hyperlipidemia if total cholesterol levels were > 
240mg/dl, low density lipoprotein cholesterol (LDL) > 
130mg/dl. Patients with hypertension, diabetes mellitus 
and smoking were divided into three groups in 
accordance with the duration of these risk factors. 
Hypertensive and diabetic patients were further divided 
into compliant and non-compliant patients depending 
on whether they used their medications regularly or not. 
Atrial fibrillation was diagnosed by irregularly irregular 
pulse and ECG evidence of absent P waves and 
irregularly irregular RR interval. Patients were labeled 
smokers if they smoked atleast one cigarette per day 
for preceding three months or more (based on history) 
and obese if waist to hip ratio of >0.9 in men and 
>0.85 in women. Carotid arteries were auscultated for 
bruit in all patients. All the information including name, 
age, gender, address and risk factors data were 
recorded on a pre-designed proforma. The data was 
analysed by using SPSS 20.0. For continuous variables, 
mean and standard deviation are reported. For 
categorical variables like sex, hypertension, diabetes 
mellitus, smoking, dyslipidemia, atrial fibrillation, 
obesity, and carotid bruit, proportions are reported. 
Chi-square test was used for statistical analysis. P value 
and odds ratio were calculated for risk factors. A p value 
of <0.05 was considered statistically significant.

RESULTS

A total of 106 patients were included in the study. The 
male population of the patients is higher than the 
female, 58.5% (n=62) as compared to 41.5% (n=44) 
respectively. Total 11 patients were between 20-45 
years of age (age group-I) and 95 patients were above 
46 years of age (age group-II). Mean age of 
presentation was 62.30 ± 13.69. Mean age for males 
was 62.64 years and for females was 61.81 years. 
Male to female ratio is 1.4:1.0. (Figure 1)

Risk factors stratification

Risk factors were studied very critically during data 
collection. The major risk factor was found to be 
hypertension (62.3%) and diabetes mellitus (27.3%). 
Other risk factors were smoking (9.4%), 
hypercholesterolemia (7.5%), obesity (3.77%), atrial 
fibrillation (2.83%), and carotid artery stenosis (1.88 
%) (Table 1). Sixteen of the patients had more than 1 
risk factor e.g. hypertension with diabetes mellitus or 
hypertension with hypercholesterolemia etc. (Figure 2)
Hypertension was the major risk factor (62.3% and p. 
value 0.220), male were 41 (62.12%) and female were 
25 (37.88%) with male to female ratio 1.64:1.0. Most 
hypertensive patients are from age group-II 60 (91%) 
compared with age group-I 6 (9%). Most (77.2%) of the 
patients were not taking any regular medication for the 
control of hypertension. The mean duration of 
hypertension was 15.6 years. Among 106 patients 
there were 29 (27.4%, p.value:0.025) diabetic 
patients of which male were 12 (41.4%) and female 
were 17 (58.6%) with male to female ratio 1.0:1.4. 
Most of the diabetics were from age group II 27 (93%) 
than in group I 2(7%). There were 24 patients with type 
II diabetics and 5 patients had type I diabetes. The 
mean duration of diabetes was 17 years. Most of the 
Type II diabetics were using oral hypoglycemics and 3 
patients were using some Hakimi medicines. Type I 
diabetics were using insulin but overall 76% (n=22) of 
diabetic patients were non-compliant with their 
medications. Among 54 male subjects, 10 male 
patients (9.4%, p. value: 0.003) were found to be 
smokers. There was not a single female patient found 
to have history of smoking among patients included in 
our study. The mean duration of smoking was 15 years. 
Most patients were smoking more than 20 cigarettes 
per day. There were 8 patients (7.5%, P. value: 0.189) 
with dyslipidemia of which 5 patients (62.5%) were 
female and 3 (37.5%) were male with male to female 
ratio of 1:1.66.  Four patients (3.77%, P.value: 0.553) 
were obese of which 2 were male and 2 were female. 
In addition 3 patients (2.83%, P. value: 0.627) had 
atrial fibrillation and 2 patients (1.88%, p. value: 

0.660) had carotid bruit. (Table 1) 

Figure 1: Frequency of age groups

Table1: Frequencies of modifiable risk factors of stroke 
(n=106).

Table2: Ages and gender distribution of risk factors (n=106).

Figure 2: Frequency of risk factors and gender distribution.

DISCUSSION

This was a hospital based descriptive study conducted 
on 106 indoor patients at Ayub Teaching Hospital. The 
mean age of patients with stroke in the present study 
was 62 years. The mean age varies from 52-66 years in 
various studies4 which were comparable to our study. In 
our study the percentage of patients below 45 years of 
age was 10.3 % which is similar to that reported by 
Kaul et al (10-15%) in 2007.8 The total number of 
males were 62 and females were 44 with male to 
female ratio of 1.4 which is similar to that reported by 
Khealani et al in a study conducted at Aga Khan 
University Karachi.4 The most common modifiable risk 
factor of stroke found in present study was hypertension 
(62.2%) which is almost similar to that reported by 
Basharat et al1 and Alam et al5 (61 % and 60 %) but is 
slightly less than that reported by Khan et al (65.8%) in 
2007.9 Similarly in a study at Seikh Zayed Post 
Graduate Medical Institute Lahore, hypertension was 
found as the most common risk factor of stroke (82%) 
which is much more than in our study which may be 
related to increased frequency of Diabetes Mellitus 
(19%), Ischemic Heart Disease (14%) and both DM 
and IHD (6%) in their patients.7 Framingham study had 
also shown that hypertension was the most important 
single risk factor for stroke.10 The male to female ratio 
of hypertensive patients in our study was 1.8:1 which is 
also reported by Raza et al.11 The duration of 
hypertension ranged from 3 – 30 years with the mean 
age of 15.6 years. In a study conducted in Khyber 
teaching hospital in 2006 by Khan H et al, it was 
reported that the duration of hypertension in many 
stroke patients was more than 10 years.2 Hypertension 
was present in combination with diabetes mellitus in 8 
patients. Out of 66 patients 51 (84.90%) patients were 
non-compliant with their medications chiefly because of 
unawareness and poverty.5 In a study in Sweden it was 
reported that 45% of all strokes among hypertensive 
patients were attributed to uncontrolled blood pressure. 
In treated hypertensive patients, the risk of stroke 
increases significantly with advancing age, current 
smoking, high levels of diastolic blood pressure and 
diabetes.12 DM is another important modifiable risk 
factor for stroke. DM was present in 27.3% of stroke 
patients in the present study similar to that reported by 
Alam et al (28%)5 and Safeer et al (26%)13 but was 
slightly more than that reported by Hasan et al (25.5%) 
in a study at Qatar Hospital Karachi.14 A higher 
percentage of diabetics was found by Khan et al 
(41.3%) in Karachi,9 Khan H et al (32.7%) in Peshawar2 
and Basharat et al (33%) in Lahore1 which may be due 
to selection bias as in our study only those diabetics 

were included who were diagnosed for six months or 
more. Moreover in the study by Khan and Zarif et al 
(30.6%),3 patients with ischemic stroke only, were 
included and it is well recognized that ischemic stroke is 
more prevalent than hemorrhagic stroke in diabetics.15 
In Framingham study the incidence of atherosclerotic 
infarct was higher among diabetic patients of all ages.7 
The male to female ratio of patients with DM was 
1.12:1. The control of diabetes was poor in most 
patients due to non-compliance with drugs and diet. 
The duration of diabetes was more than 10 years in 
many patients which was also observed by Khan in his 
study.2 The third most common risk factor of stroke in 
our study was smoking (10%) similar frequency was by 
Khan (12.5%).3 However it is less than that reported by 
Safeer M et al (30%) which was due to selection bias as 
patients with ischemic stroke were included.13 Most of 
the patients were smoking one pack of cigarette a day 
for more than 15 years. All the smokers were male as 
the prevalence of smoking in Pakistani women is less 
than men.4 Diet is considered one of the most 
important environmental variables involved in shaping 
of the lipid profiles. Excessive high fat and cholesterol 
intake is associated with increased serum levels of total 
and LDL cholesterol.16 The value of dyslipidemia as a 
risk factor of stroke is highly variable in different studies 
conducted in various places of Pakistan possibly 
because of difference in eating habits and life style of 
people at different places. In the present study 
dyslipidemia was present in 7.5% which is less than 
that reported by other studies2,3,5,7 may be because 
most of the patients in our study belonged to rural 
areas and poor socioeconomic status where due to 
hard labor and more physical activity there is lesser 
incidence of dyslipidemias as compared to sedentary 
life style of urban population. AF was present in 2.83% 
of patients of which 2 were female and 1 was male 
which correlates with the report on gender differences 
in the risk of ischemic stroke and peripheral embolism 
in AF, that women have a higher risk than men for AF 
related thromboembolism that is independent of the 
presence of other risk factors for stroke.17 The similar 
frequency of AF related stroke was reported by Khan 
and Zarif (2.72%) in Peshawar.3 However in Alam et al5 
study, AF related stroke was found in 12% of patients 
which is much greater than present study. This may be 
due to high frequency of AF predisposing conditions e.g. 
hypertension (60%), DM (28%), IHD (18%) in his study.
Obesity is categorized as a less well documented or 
potentially modifiable risk factor of stroke. Abdominal 
adiposity, as measured by an increased WHR, increases 
the risk of hypertension and stroke.18 The association of 
abdominal adiposity with the risk of stroke is related in 

part to the association of abdominal adiposity with 
hypertension and diabetes.19 In our study obesity was 
present in 3.77% of the patients of stroke according to 
Waist Hip Ratio and this is similar to that reported by 
Khan et al (2.73%)3 but is much less than that reported 
by Safeer (15%)13 which again may be attributed to 
selection bias in his study where patients were labeled 
obese on the basis of body weight for age and height 
which is not as reliable method as waist hip ratio for 
assessment of stroke risk in obese patients. The Health 
Professional follow up study showed that the highest 
quintile of waist hip ratio was associated with an 
increased risk of stroke.18 Carotid artery bruit was 
present in only 1.88% of the patients with stroke which 
is similar to that reported by Alam et al5 but much less 
than that reported by Safeer M et al 22%13 which may 
be due to the fact that there was a higher frequency of 
carotid artery stenosis predisposing conditions e.g. 
dyslipidemia (30%), hypertension (55%) and smoking 
(30%) in his study population. Moreover carotid artery 
imaging was not performed in our patients, carotid 
arteries were only auscultated for the presence of bruit.
More than one risk factor was present in 16% of the 
patients which is much less than that reported by 
Hasan SR (61.1%).14 May be because of the selection 
bias as in the present study only those hypertensives 
and diabetics were included with atleast 6 month 
history of the disease.

CONCLUSION

It is concluded from this study that the most common 
modifiable risk factor for stroke is hypertension followed 
by diabetes mellitus, smoking, dyslipidemia, AF, obesity 
and carotid artery stenosis. Suboptimal control and 
improper treatment of risk factors contributed in many 
cases of stroke. Blood glucose and cholesterol levels 
were also poorly controlled. Furthermore many patients 
were unaware of their primary diagnosis especially 
dyslipidemia, atrial fibrillation and carotid stenosis. 
Many patients were having poor control of risk factors 
because of unawareness. 

RECOMMENDATIONS

Based on the results of this study it is essential that 
patients should be properly screened for the risk factors 
and educated about their disease. The benefits of 
regular treatment in primary prevention of stroke must 
be conveyed to the patients and their relatives. Patients 
should also be advised about smoking cessation, 
weight reduction and dietary control. They should have 
regular follow-up visits to their doctors for the proper 
management of risk factors.

REFERENCES

1.   Basharat RA, Yousaf M, Iqbal J, Khan MM. 
     Frequency of known risk factors for stroke in poor 
     patients admitted to Lahore general hospital in 
     2000. Pak J Med Sci 2002; 18(4): 280-3. 
2.   Khan H, Afradi AK, Ashraf S. A hospital based 
     study on stratification of risk factors of stroke in 
     Peshawar. Pak J Med Sci 2006; 22(3): 304-7.
3.   Khan H, Zarif M, Ischemic stroke: risk factors and 
     disturbance of consciousness, a hospital based 
     study. ARYA Atherosclerosis Journal 2006;2(3): 
     152-55.
4.   Khealani BA, Hameed B, Mapari UU. Stroke in 
     Pakistan. J Pak Med Assoc 2008; 58(7): 400-3.
5.   Alam I, Haider I, Wahab F, Khan W, Taqweem MA. 
     Risk factors stratification in 100 patients of acute 
     stroke. J Postgrad Med Inst 2004; 18(4): 583-91.
6.   Khan J, Rehman AU, Shah SA, Jielani A. Frequency 
     of Hypertension in stroke patients presenting at 
     Ayub Teaching Hospital. J Ayub Med Coll Abbottab ad 
     2006; 18(1): 59-61.
7.   Iqbal F, Hussain S, Hasan M. Hypertension, diabetes 
     mellitus and hypercholesterolaemia as risk factors 
     of stroke. Pak J Med Res 2003; 42(1): 17-22.
8.   Kaul S. Stroke in India: are we different from the 
     world? Pak J NeurolSci 2007; 2(3): 158-64.
9.   Khan SN, Vohra EA. Risk factors of stroke: A hospital 
     based study. Pak J Med Sci 2007; 23(1): 17-22.
10. Kannel WB, Wolf PA, Verter J, McNamara PM. 
     Epidemiologic assessment of the role of blood 
     pressure in stroke: The Framingham Study. JAMA. 
     1970; 214(2): 301-310.

11. Raza A, Imran A. Stroke in Hypertensive Patients. 
     The Professional 2003; 10(2): 125-31. 
12. Li C, Engstrom G, Hedblad B, Berglund G, Janzon 
     L. Blood pressure control and risk of stroke. Stroke 
     2005; 36: 725-30
13. Zafar A, Shahid SK, Siddique M, Khan FS. Pattern 
     of stroke in type 2 diabetics versus diabetic 
     subjects. J Ayub Med Coll Abbottabad 2007; 
     19(4): 64-7.
14. Hasan SR, Ghauri ASK. Frequency of known risk 
     factors of stroke and its outcome in patients 
     admitted in Sindh Government Qatar Hospital 
     Karachi. Pak J Med Sci 2007; 23 (4): 634-36.
15. Beul DSH. Stroke in the diabetic patient. Diabetes 
     care 1994; 17(3): 213-9.
16. Fisberg RM, Stella RH, Morimoto JM, Pasquali LS, 
     Philipi ST, Latorre MRDO. Lipid profile of nutrition 
     students and its association with cerebrovascular 
     disease risk factors. Arq Bras. Cardiol. 2001;76(2): 
     137-47
17. Fang MC, Singer DE, Hylek EM, Henault LE, GoAS. 
      Gender differences in the risk of ischemic stroke and 
     peripheral embolism in atrial fibrillation. Circlation 
      2005; 112: 1687-91.
18. Suk SH, Sacco RL, Albala BB, Cheun JF, Pittman 
     JG, Elkind MS, et al. Abdominal obesity and risk of 
     ischemic stroke: the Northern Manhattan stroke 
     study. Stroke 2003; 34 (7): 1586-92.
19. Felsom AR, Prineas RJ, Kays SA, Munger RG. 
     Incidence of hypertension and stroke in relation to 
     body fat distribution and other risk factors in older 
     women. Stroke 1990; 21: 701-6.

0 7 V O L .  1 0  ( 3 )  J U L   -   S E P T   2 0 1 5P A K I S T A N  J O U R N A L  O F  N E U R O L O G I C A L  S C I E N C E S



INTRODUCTION

Stroke is the major cause of physical disability in adults, 
the second most common cause of dementia, and the 
third leading cause of death (after coronary-artery 
diseases and cancers).2 Vascular cognitive impairment 
is decline caused by ischemic, hemorrhagic, or oligemic 
injury to the brain as a consequence of cerebrovascular  
disease.It is one of the main causes of dependency in 
survivors and includes any dementia after a stroke, 
irrespective of its cause, which includes vascular, 
degenerative, or mixed. A huge increase in prevalence 

and burden of PSD is likely to happen because of the 
decline in mortality after stroke and ageing of 
populations.1 The 24 year study also indicated that 
prevalence of Post stroke Dementia associated with 
lacunar stroke was 7 times higher than other types of 
stroke, including Intracerebral hemorrhage6. According 
to Nys et al., a high proportion of stroke survivors 
developed the cognitive impairment within 3 months of 
stroke. In hospital-based studies, the prevalence of 
PSD ranges from 5•9 to 32%.3,4 In another study 
prevalence of PSD was 27.2%3. In community-based 
studies with adjustment for age, the prevalence of 

dementia in people with a history of stroke is about 
30%, which is 3.5–5.8- times higher than in those who 
have not had stroke.3,5  The 5-year survival rate is 39% 
for patients with vascular dementia compared with 75% 
for age-matched controls. Vascular dementia is 
associated with a higher mortality rate than AD, 
presumably because of the coexistence of other 
atherosclerotic diseases. Stroke is one of the main 
causes of disability in the population. PSD is further 
worsening quality of life of patients as well as other 
people and relatives living with them. The data 
regarding this problem is not available from Pakistan. 
The aim of this study will be to determine the burden of 
dementia in patients of stroke so intervention can be 
made to help peoples with PSD to cope with daily life.

OBJECTIVE OF STUDY

To find out frequency of vascular cognitive impairment 
in first ever ischemic stroke survivors, its severity and 3 
months outcome.

METHODOLOGY

Cross-sectional study at Department of Neurology CMC 
Hospital, SMBBMU Larkana from Aug-2014 to 
Jan-2015. Cases fulfilling the DSM-5 criteria were 
included in the study after informed consent: Evidence 
of cognitive decline from a previous level of perfor-
mance in one or more cognitive domains. 

B.   The clinical features consistent with a vascular
     etiology as suggested by either of the following: 
     1) Cognitive deficits is temporally related to one or 
     more cerebrovascular events; 
     2) Decline is prominent in complex attention and 
     frontal executive functions.

C.   There is evidence of the presence of cerebrovascular
     disease 

D.   The symptoms are not better explained by another 
     brain disease or systemic disorder.

Data was collected for age, sex, smoking status, 
education level, vascular risk factors, area of infarct, 
neuropsychological assessment and activity of daily 
living by AD8 scoring system. Both the in-patients and 
outpatient cases were included. Data was collected by 
researcher himself and analysis was done on SPSS 
version19. Patients of 30-60 years of age, of either 
gender, previously non demented with first episode of 
ischemic stroke confirmed by CT/MRI were included 
after informed consent. While cases of Hemorrhagic  

stroke, old stroke, known cases of  Parkinson’s disease, 
neurodegenerative disorders( AD,LBD,FTD) or Terminal 
cancers were excluded from the study. All patients were 
put on stroke protocol and their medical history, 
neuropsychological assessment, activity of daily living, a 
blood screen ,cardiac screen, and  vascular involvment 
of the stroke were recorded.

RESULTS

Total 120 patients were included in the study during 6 
month period with mean age of 52(±3.4) years. Among 
them 74(61.6%) were males and 46(38.3%) were females.

There were 48(40%) of patients in  age range of 41-50 
years group and 40(33.3%) In 51-60 yand 32(26.6%) 
in 31-40 Years of age.

There were n=50(41.66% ) patients in matriculated group 
while n=49(41%) were graduate and n=21(17.5%) in 
uneducated group. 

Among total 120 patients 34(28.3%) patients were 
smokers.

There were more number of patients having lacunar 
stroke 52(42.2%), middle cerebral artery infarct

INTRODUCTION

Stroke is the most common cause of disability and the 
second leading cause of death worldwide.1 According to 
WHO report 2002, total mortality due to stroke in 
Pakistan was 78512.2,3 The consequences of stroke 
range from physical disability to death to psychological, 
social and economic consequences which not only 
affect the individual or his/her family but the whole 
society.4  Stroke risk increases with age and is higher in 
men than in women. Stroke is uncommon in age below 
40, when it does occur the main cause is high blood 
pressure. In Pakistan the mean age of patients with 
stroke varies from 52-66 years in various studies and 
the male to female ratio is about 1.5:1.2,4. The main 
pathologic types of stroke are cerebral infarction, 
primary intracerebral hemorrhage and subarachnoid 
hemorrhage. In developed countries, about 85-90% of 
strokes are due to cerebral infarction and 10-15% due 
to intracranial hemorrhage. Hemorrhagic stroke constitutes 
a larger percentage in Asians. The hospital based 
studies conducted in Pakistan revealed 31-40% cases 
of stroke due to cerebral hemorrhage and 60-69 % due 
to ischemia in centers where facilities for CT scan were 

available.5 Cerebral atherosclerosis with atheroma 
formation is the basic underlying pathophysiologic 
mechanism in ischemic stroke.6 The incidence and 
mortality of stroke varies greatly in different populations 
and has decreased considerably in western world 
probably due to better preventive measures but the 
burden of the disease in South Asian countries has 
increased and is expected to rise.4 The risk factors of 
stroke are classified as non-modifiable and modifiable. 
The non-modifiable factors are advanced age, male 
gender and race. There are various well documented 
modifiable risk factors of stroke which along with their 
prevalence in Pakistan are hypertension (43-66%), 
diabetes mellitus (27-42%), dyslipidemia (19-30%), 
smoking (11-43%), asymptomatic carotid artery disease 
(8%), atrial fibrillation (7%), and some less 
documented ones such as physical inactivity (38%), 
obesity (11%) and alcohol abuse(9%).1,3 Treating these 
modifiable risk factors can prevent the mortality and 
morbidity of cerebrovascular accident.7 This study is 
designed to obtain knowledge of the frequency of 
modifiable risk factors of stroke in our population so 
that control of these risk factors in patients presenting 
to outpatient departments or clinics can be achieved.

MATERIALS AND METHODS 

This was a hospital based descriptive cross sectional 
study of acute stroke cases. 106 cases of any age and 
either sex, admitted in department of Medicine, Ayub 
Teaching Hospital, Abbottabad, were included in 
present study. Informed consent of patient’s relatives 
was taken after explaining the study protocol. Diagnosis 
of cerebrovascular accident was based on history and 
clinical examination and confirmed by CT scan brain. 
Patients with both ischemic and hemorrhagic stroke 
were included in the study. Patients with previous 
history of stroke, or with alternate causes of clinical 
features suggesting stroke like intracranial space 
occupying lesions, and neurological deficit secondary to 
head injury, confirmed on CT scan brain were excluded 
from the study. Once diagnosed, all the patients with 
CVA were further checked for the risk factors. Detailed 
history from patient/relatives was taken including the 
modifiable risk factors of stroke. Hypertension, diabetes 
mellitus and dyslipidemia were labelled if the patients 
were previously diagnosed with these conditions since 
atleast six months or taking antihypertensive, oral 
hypoglycemics or insulin and lipid lowering drugs at any 
time before the onset of stroke (whether controlled on 
medications or not). Dyslipidemia was also confirmed 
by lipid profile of samples taken within 48 hours of 
onset of stroke. In our study patients were diagnosed 
having hyperlipidemia if total cholesterol levels were > 
240mg/dl, low density lipoprotein cholesterol (LDL) > 
130mg/dl. Patients with hypertension, diabetes mellitus 
and smoking were divided into three groups in 
accordance with the duration of these risk factors. 
Hypertensive and diabetic patients were further divided 
into compliant and non-compliant patients depending 
on whether they used their medications regularly or not. 
Atrial fibrillation was diagnosed by irregularly irregular 
pulse and ECG evidence of absent P waves and 
irregularly irregular RR interval. Patients were labeled 
smokers if they smoked atleast one cigarette per day 
for preceding three months or more (based on history) 
and obese if waist to hip ratio of >0.9 in men and 
>0.85 in women. Carotid arteries were auscultated for 
bruit in all patients. All the information including name, 
age, gender, address and risk factors data were 
recorded on a pre-designed proforma. The data was 
analysed by using SPSS 20.0. For continuous variables, 
mean and standard deviation are reported. For 
categorical variables like sex, hypertension, diabetes 
mellitus, smoking, dyslipidemia, atrial fibrillation, 
obesity, and carotid bruit, proportions are reported. 
Chi-square test was used for statistical analysis. P value 
and odds ratio were calculated for risk factors. A p value 
of <0.05 was considered statistically significant.

RESULTS

A total of 106 patients were included in the study. The 
male population of the patients is higher than the 
female, 58.5% (n=62) as compared to 41.5% (n=44) 
respectively. Total 11 patients were between 20-45 
years of age (age group-I) and 95 patients were above 
46 years of age (age group-II). Mean age of 
presentation was 62.30 ± 13.69. Mean age for males 
was 62.64 years and for females was 61.81 years. 
Male to female ratio is 1.4:1.0. (Figure 1)

Risk factors stratification

Risk factors were studied very critically during data 
collection. The major risk factor was found to be 
hypertension (62.3%) and diabetes mellitus (27.3%). 
Other risk factors were smoking (9.4%), 
hypercholesterolemia (7.5%), obesity (3.77%), atrial 
fibrillation (2.83%), and carotid artery stenosis (1.88 
%) (Table 1). Sixteen of the patients had more than 1 
risk factor e.g. hypertension with diabetes mellitus or 
hypertension with hypercholesterolemia etc. (Figure 2)
Hypertension was the major risk factor (62.3% and p. 
value 0.220), male were 41 (62.12%) and female were 
25 (37.88%) with male to female ratio 1.64:1.0. Most 
hypertensive patients are from age group-II 60 (91%) 
compared with age group-I 6 (9%). Most (77.2%) of the 
patients were not taking any regular medication for the 
control of hypertension. The mean duration of 
hypertension was 15.6 years. Among 106 patients 
there were 29 (27.4%, p.value:0.025) diabetic 
patients of which male were 12 (41.4%) and female 
were 17 (58.6%) with male to female ratio 1.0:1.4. 
Most of the diabetics were from age group II 27 (93%) 
than in group I 2(7%). There were 24 patients with type 
II diabetics and 5 patients had type I diabetes. The 
mean duration of diabetes was 17 years. Most of the 
Type II diabetics were using oral hypoglycemics and 3 
patients were using some Hakimi medicines. Type I 
diabetics were using insulin but overall 76% (n=22) of 
diabetic patients were non-compliant with their 
medications. Among 54 male subjects, 10 male 
patients (9.4%, p. value: 0.003) were found to be 
smokers. There was not a single female patient found 
to have history of smoking among patients included in 
our study. The mean duration of smoking was 15 years. 
Most patients were smoking more than 20 cigarettes 
per day. There were 8 patients (7.5%, P. value: 0.189) 
with dyslipidemia of which 5 patients (62.5%) were 
female and 3 (37.5%) were male with male to female 
ratio of 1:1.66.  Four patients (3.77%, P.value: 0.553) 
were obese of which 2 were male and 2 were female. 
In addition 3 patients (2.83%, P. value: 0.627) had 
atrial fibrillation and 2 patients (1.88%, p. value: 

0.660) had carotid bruit. (Table 1) 

Figure 1: Frequency of age groups

Table1: Frequencies of modifiable risk factors of stroke 
(n=106).

Table2: Ages and gender distribution of risk factors (n=106).

Figure 2: Frequency of risk factors and gender distribution.

DISCUSSION

This was a hospital based descriptive study conducted 
on 106 indoor patients at Ayub Teaching Hospital. The 
mean age of patients with stroke in the present study 
was 62 years. The mean age varies from 52-66 years in 
various studies4 which were comparable to our study. In 
our study the percentage of patients below 45 years of 
age was 10.3 % which is similar to that reported by 
Kaul et al (10-15%) in 2007.8 The total number of 
males were 62 and females were 44 with male to 
female ratio of 1.4 which is similar to that reported by 
Khealani et al in a study conducted at Aga Khan 
University Karachi.4 The most common modifiable risk 
factor of stroke found in present study was hypertension 
(62.2%) which is almost similar to that reported by 
Basharat et al1 and Alam et al5 (61 % and 60 %) but is 
slightly less than that reported by Khan et al (65.8%) in 
2007.9 Similarly in a study at Seikh Zayed Post 
Graduate Medical Institute Lahore, hypertension was 
found as the most common risk factor of stroke (82%) 
which is much more than in our study which may be 
related to increased frequency of Diabetes Mellitus 
(19%), Ischemic Heart Disease (14%) and both DM 
and IHD (6%) in their patients.7 Framingham study had 
also shown that hypertension was the most important 
single risk factor for stroke.10 The male to female ratio 
of hypertensive patients in our study was 1.8:1 which is 
also reported by Raza et al.11 The duration of 
hypertension ranged from 3 – 30 years with the mean 
age of 15.6 years. In a study conducted in Khyber 
teaching hospital in 2006 by Khan H et al, it was 
reported that the duration of hypertension in many 
stroke patients was more than 10 years.2 Hypertension 
was present in combination with diabetes mellitus in 8 
patients. Out of 66 patients 51 (84.90%) patients were 
non-compliant with their medications chiefly because of 
unawareness and poverty.5 In a study in Sweden it was 
reported that 45% of all strokes among hypertensive 
patients were attributed to uncontrolled blood pressure. 
In treated hypertensive patients, the risk of stroke 
increases significantly with advancing age, current 
smoking, high levels of diastolic blood pressure and 
diabetes.12 DM is another important modifiable risk 
factor for stroke. DM was present in 27.3% of stroke 
patients in the present study similar to that reported by 
Alam et al (28%)5 and Safeer et al (26%)13 but was 
slightly more than that reported by Hasan et al (25.5%) 
in a study at Qatar Hospital Karachi.14 A higher 
percentage of diabetics was found by Khan et al 
(41.3%) in Karachi,9 Khan H et al (32.7%) in Peshawar2 
and Basharat et al (33%) in Lahore1 which may be due 
to selection bias as in our study only those diabetics 

were included who were diagnosed for six months or 
more. Moreover in the study by Khan and Zarif et al 
(30.6%),3 patients with ischemic stroke only, were 
included and it is well recognized that ischemic stroke is 
more prevalent than hemorrhagic stroke in diabetics.15 
In Framingham study the incidence of atherosclerotic 
infarct was higher among diabetic patients of all ages.7 
The male to female ratio of patients with DM was 
1.12:1. The control of diabetes was poor in most 
patients due to non-compliance with drugs and diet. 
The duration of diabetes was more than 10 years in 
many patients which was also observed by Khan in his 
study.2 The third most common risk factor of stroke in 
our study was smoking (10%) similar frequency was by 
Khan (12.5%).3 However it is less than that reported by 
Safeer M et al (30%) which was due to selection bias as 
patients with ischemic stroke were included.13 Most of 
the patients were smoking one pack of cigarette a day 
for more than 15 years. All the smokers were male as 
the prevalence of smoking in Pakistani women is less 
than men.4 Diet is considered one of the most 
important environmental variables involved in shaping 
of the lipid profiles. Excessive high fat and cholesterol 
intake is associated with increased serum levels of total 
and LDL cholesterol.16 The value of dyslipidemia as a 
risk factor of stroke is highly variable in different studies 
conducted in various places of Pakistan possibly 
because of difference in eating habits and life style of 
people at different places. In the present study 
dyslipidemia was present in 7.5% which is less than 
that reported by other studies2,3,5,7 may be because 
most of the patients in our study belonged to rural 
areas and poor socioeconomic status where due to 
hard labor and more physical activity there is lesser 
incidence of dyslipidemias as compared to sedentary 
life style of urban population. AF was present in 2.83% 
of patients of which 2 were female and 1 was male 
which correlates with the report on gender differences 
in the risk of ischemic stroke and peripheral embolism 
in AF, that women have a higher risk than men for AF 
related thromboembolism that is independent of the 
presence of other risk factors for stroke.17 The similar 
frequency of AF related stroke was reported by Khan 
and Zarif (2.72%) in Peshawar.3 However in Alam et al5 
study, AF related stroke was found in 12% of patients 
which is much greater than present study. This may be 
due to high frequency of AF predisposing conditions e.g. 
hypertension (60%), DM (28%), IHD (18%) in his study.
Obesity is categorized as a less well documented or 
potentially modifiable risk factor of stroke. Abdominal 
adiposity, as measured by an increased WHR, increases 
the risk of hypertension and stroke.18 The association of 
abdominal adiposity with the risk of stroke is related in 

part to the association of abdominal adiposity with 
hypertension and diabetes.19 In our study obesity was 
present in 3.77% of the patients of stroke according to 
Waist Hip Ratio and this is similar to that reported by 
Khan et al (2.73%)3 but is much less than that reported 
by Safeer (15%)13 which again may be attributed to 
selection bias in his study where patients were labeled 
obese on the basis of body weight for age and height 
which is not as reliable method as waist hip ratio for 
assessment of stroke risk in obese patients. The Health 
Professional follow up study showed that the highest 
quintile of waist hip ratio was associated with an 
increased risk of stroke.18 Carotid artery bruit was 
present in only 1.88% of the patients with stroke which 
is similar to that reported by Alam et al5 but much less 
than that reported by Safeer M et al 22%13 which may 
be due to the fact that there was a higher frequency of 
carotid artery stenosis predisposing conditions e.g. 
dyslipidemia (30%), hypertension (55%) and smoking 
(30%) in his study population. Moreover carotid artery 
imaging was not performed in our patients, carotid 
arteries were only auscultated for the presence of bruit.
More than one risk factor was present in 16% of the 
patients which is much less than that reported by 
Hasan SR (61.1%).14 May be because of the selection 
bias as in the present study only those hypertensives 
and diabetics were included with atleast 6 month 
history of the disease.

CONCLUSION

It is concluded from this study that the most common 
modifiable risk factor for stroke is hypertension followed 
by diabetes mellitus, smoking, dyslipidemia, AF, obesity 
and carotid artery stenosis. Suboptimal control and 
improper treatment of risk factors contributed in many 
cases of stroke. Blood glucose and cholesterol levels 
were also poorly controlled. Furthermore many patients 
were unaware of their primary diagnosis especially 
dyslipidemia, atrial fibrillation and carotid stenosis. 
Many patients were having poor control of risk factors 
because of unawareness. 

RECOMMENDATIONS

Based on the results of this study it is essential that 
patients should be properly screened for the risk factors 
and educated about their disease. The benefits of 
regular treatment in primary prevention of stroke must 
be conveyed to the patients and their relatives. Patients 
should also be advised about smoking cessation, 
weight reduction and dietary control. They should have 
regular follow-up visits to their doctors for the proper 
management of risk factors.
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