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Abstract
Introduction: To initiate preventive and curative measures in stroke patients, it is critical that we understand the risk factors
and etiological agents involved in stroke. In this study, we aimed to study the clinical profile of the first-time stroke patients
presenting to our hospital, analyze possible etiological agents and identify the risk factors of stroke in these patients.
Materials and Methods: We designed a cross-sectional study of stroke patients who presented to the Department of Medicine,
D Y Patil Hospital and Research Centre, Navi Mumbai, from May 2010 to December 2012. After obtaining the Approval of the
Ethics Committee, we obtained history, clinical examination findings and sent blood and imaging investigations for all patients.
Standard clinical definitions were used to assess the presence of clinical risk factors.
Results: During the study period, we included 30 patients in our study. About 47% of the patients were aged more than
35 years, and male predominance was observed in our study population. About 43% of the population was diabetic and 33%
were hypertension; the two most important risk factors for stroke. Majority of the population had a normal body mass index (BMI)
(37%), with 13% being morbidly obese. Dyslipidemia was found in 60% of the patients. About 30% and 20% of the patients
gave a history of smoking and alcohol intake, respectively. The numerical values of various anthropometric and physiological
parameters such as height, weight, BMI, pulse, blood pressure, fasting sugar, and homocysteine levels have been expressed
as mean and standard deviations.
Conclusions: This study gives us the clinic-etiological profile and risk factors present in stroke patients in our patient population.
Large-scale studies surveying stroke patients at multiple centers are needed to support our findings.
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INTRODUCTION
Stroke is a rising problem in the developing world. With
the advancing life expectancy of people in developing
countries, the importance of ischemic stroke will grow
as a worldwide problem.1 Worldwide about 20 million
people suffer from stroke each year. 5 million will die as
a consequence and 15 million will survive, of those who
Access this article online

www.ijss-sn.com

Month of Submission : 08-2017
Month of Peer Review : 09-2017
Month of Acceptance : 10-2017
Month of Publishing : 10-2017

survive 5 million will be disabled by their stroke.2 In India,
the first population-based study in rural area was conducted
in 1990, in Vellore, and the prevalence rate of stroke was
reported to be 51/100,000 in rural population. A number
of community survey have shown a crude prevalence rate
for hemiplegia in the range of 200 per 100,000 persons,
nearly, 1.5% of all urban hospital admission, 4.5% of all
medical, and around 20% of all neurological cases.3
The symptoms of brain ischemia may be transient, lasting
only a few seconds to minutes, or may persist for longer
periods of time. If the brain becomes irreversibly damaged
and infarction ensues, symptoms may become permanent
in nature. A stroke often precludes patients’ abilities to
return to work or to regain their role in a family. Thus, by
affecting both patients and loved ones, stroke is a family
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illness and family relationships and dynamics are changed
irrevocably. Unfortunately, it has been explained that the
neurologic symptoms do not accurately reflect the presence
or absence of infarction, and the severity of symptoms
does not indicate the cause of the ischemia.4 Therefore,
it is critical that we understand the etiology causing the
stroke so that appropriate treatment can be initiated in a
timely fashion. Furthermore, understanding the risk factors
associated with stroke is important before primary and
secondary preventive measures can be prescribed to the
patient. In this study, we aimed to study the clinical profile
of the first-time stroke patients presenting to our hospital,
analyze possible etiological agents and identify the risk
factors of stroke in these patients.

MATERIALS AND METHODS
Study Design and Setting

We designed a cross-sectional study of stroke patients
who presented to the Department of Medicine, D Y Patil
Hospital and Research Centre, Navi Mumbai, from May
2010 to December 2012. D Y Patil Hospital and Research
Centre is a tertiary level teaching hospital which caters to
the healthcare needs of people in Mumbai and adjoining
cities as well.
Sample Population

For this study, we approached all consecutive patients
admitted with a diagnosis of stroke for eligibility and
consent. All consecutive 30 patients admitted during the
study period and with confirmed diagnosis of stroke
were included, studied, analyzed, and followed up until
discharge or death of patients. Hospital stay of patients
was ranging from 1 day to 1 month. We included patients
with stroke which was diagnosed if the symptoms and signs
were suggestive of acute loss of focal or global cerebral
function or evidence of ischemia/infarction/hemorrhage
on computerized tomography (CT) head scan or magnetic
resonance imaging (MRI) brain. We excluded patients with
focal epilepsy, migraine, and structural brain lesions (such
as tumors), stroke secondary to infection, and connective
tissue disorders and those who refused consent.
Clinical Definitions

For this study, hypertension was defined as blood
pressure recording of more than 140/90 mmHg on
three separate occasions on 3 different days. Patients
who are already on antihypertensive medications were
also taken as hypertensive. Dyslipidemia was defined as
serum triglycerides higher than 150 mg/dl, low-density
lipoprotein cholesterol more than 100 mg/dl and highdensity lipoprotein cholesterol <50 mg/dl in females and
<40 mg/dl in males. Patients were classified as suffering
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from heart diseases if they had a history of ischemic heart
disease, congenital heart disease, rheumatic heart disease,
atrial fibrillation, or evidence of left ventricular hypertrophy
on electrocardiogram (ECG) or echocardiography. In
addition, history of smoking, tobacco chewing, and
alcohol intake was enquired and noted. Diabetic patients
were diagnosed as per the American Diabetic Association
guidelines. Patients on antidiabetic medications were also
classified as diabetics. A family history of stroke was
considered if the first-degree relatives of the patients
suffered from stroke. Patients were considered as obese if
their body mass index (BMI) was equal to or more than 30.
Data Collection and Data Analysis

After obtaining the Approval of the Institutional Ethics
Committee, the patients were consented before being
included in the study. We collected clinical and history
of the patient from patient himself. Close attendant/
family members were interviewed to obtain history if
the patient was unconscious or in altered sensorium, in
which the consent was obtained from the legal guardian
of the patient. We obtained the demographic profile of
the patients. History was noted regarding chief complaints,
temporal profile of each complaint, history of stroke and
ischemic heart disease, personal history, family history
of stroke in first-degree relative, and history of drug
intake (anticoagulants and contraceptive pills). General
examination of the patient was carried out in each patient
that included blood pressure, pulse, pallor, icterus, JVP,
cyanosis, edema, and the findings were noted. Detailed
nervous system examination was performed and noted,
which included handedness, level of consciousness, higher
functions, cranial nerve examination, pupils, fundoscopy,
motor and sensory examination, reflexes, meningeal signs
of irritation, involuntary movement, and severity of stroke
on admission was assessed according to the National
Institute of Health Stroke Scale. Other body systems were
examined particularly cardiovascular system to rule cardiac
cause of stroke (like valvular/congenital heart disease,
atrial fibrillation).
All patients received routine laboratory investigations
including fasting and postprandial blood sugar, fasting
lipid profile, 12-lead ECG, chest X-ray posterior-anterior
view, two-dimensional echocardiogram (if needed). Plain/
contrast CT or MRI brain, with/without angiogram was
done in the patients. Serum homocysteine level and carotid
Doppler study were done as well. Furthermore, we assessed
the risk factor profile of each patient. Known risk factors
of stroke were evaluated in the patients using the clinical
definitions described above.
Based on the history, examination and investigations,
patients were broadly classified according to its mechanism
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of stroke: Ischemic stroke, hemorrhagic stroke, and
subarachnoid hemorrhage. All patients were treated
conservatively as neurointensive care is not available in our
hospital. Patients were followed until discharge or death,
and the prognosis was studied with regard to the fatality
during the hospital stay. All data were entered in excel
sheets to create a master chart. Using statistical program
SPSS version 24, different variables were described as
mean (standard deviation) or median (interquartile range).
Variables frequencies were calculated as percentages.

RESULTS
During the study period, we included 30 patients in our
study. Majority of the patients were aged more than 35 years
(Table 1) and male predominance was observed in our study
population. About 43% of the population was diabetic
and 33% were hypertension; the two most important risk
factors for stroke. Majority of the population had a normal
BMI (37%), with 13% being morbidly obese. Dyslipidemia
was found in 60% of the patients. About 30% and 20%
of the patients gave a history of smoking and alcohol
intake, respectively. Table 2 described the anthropometric
and physiological parameters of the patients included in
Table 1: Clinico-demographic profile of patients
included in the study
Variable
Total patients
Age distribution
<30 years
31-35 years
More than 35 years
Gender distribution
Males
Females
Medical history
Diabetic
Hypertensive
BMI
<25
25-30
30-35
More than 35
Dyslipidemia
Yes
Increased serum
creatinine
Yes
Serum homocysteine
levels
Normal
Moderate
Severe
Lifestyle factors
Smokers
Tobacco chewing
Alcoholics
BMI: Body mass index

n (%)
30
4 (13)
12 (40)
14 (47)
23 (77)
7 (23)
13 (43)
10 (33)
11 (37)
10 (33)
5 (17)
4 (13)
18 (60)
3 (10)
22 (73)
3 (10)
5 (17)
9 (30)
4 (13)
6 (20)

the study. The numerical values are expressed as mean and
standard deviations.

DISCUSSION
In our study, 47% of the patients were between the age
of 35 and 40 years. The incidence of stroke increases
with age. This may be direct consequence of prolonged
exposure to previously recognized or unrecognized risk
factors or development of new risk factors which can
arise due to the aging process. Dalal et al. in a populationbased survey in Mumbai, found the gender distribution
similar to ours.5 The authors further noted that age and sex
distribution pattern of Asian population are remarkably
different and not at all comparable to Japanese, European,
and American population. Pardiwalla et al. reported the
incidence of stroke in young to be 10%.6 In the present
study, 88% of the patients had hemiplegia/hemiparesis,
and this was accompanied by cranial nerve involvement in
majority of the cases (79%). Unconsciousness at the onset
was present in 16% patients and 18% patients experienced
headache. Speech disturbance was noted in 61% cases. In
the present study, only 5 cases had seizures. As reported
by different authors, seizure is not a common finding in
stroke patients.7
Hypertension is the dominant predisposing factor
for stroke and is strongly related to atherothrombotic
brain infarction as well as intracranial hemorrhage.
Epidemiologic studies have reported that hypertension
Table 2: Quantitative parameters of patients
included in the study
Variable
Anthropometric measurements
Height (mts)
Weight (kgs)
BMI (kg/m2)
Waist circumference (cm)
Hip circumference (cm)
Waist-hip ratio
Physiological parameters
Pulse (per min)
Systolic blood pressure (mm Hg)
Diastolic blood pressure
(mm Hg)
Respiratory rate (per min)
Hemoglobin (g %)
Fasting blood sugar (g %)
Postprandial blood sugar (g %)
Serum homocysteine
Total cholesterol (mg %)
Low-density lipoprotein (mg %)
High-density lipoprotein (mg %)
Triglyceride (mg %)
Serum creatinine (mg/dL)

Mean±SD
1.6±0.1
73.6±9.6
28.0±5.8
94.9±4.3
105.4±3.0
0.9±0.0
88.7±9.7
140.7±29.0
84.5±14.6
19.0±2.2
11.7±1.7
129.5±30.9
159.8±36.8
24.4±32.0
221.9±51.7
188.0±49.6
29.7±10.5
146.3±23.0
0.9±0.3

SD: Standard deviation, BMI: Body mass index
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is associated with an increased likelihood of subclinical
or silent stroke, which in turn has been linked with
increased risk of recurrent stroke. 8 However, these
observations alone do not conclusively prove a causality,
as increasing blood pressure could be a marker for other
risk factors such as increased body weight, dyslipidemia,
glucose intolerance, and the metabolic syndrome.
Studies have shown that patients with diabetes mellitus
have approximately twice the risk of ischemic stroke
compared with those without diabetes.9 It has been
proposed that dyslipidemia, endothelial dysfunction,
and platelet and coagulation abnormalities are among
the risk factors that may promote the development of
carotid atherosclerosis in diabetics. Numerous studies
have shown that dyslipidemia is a major risk factor for
stroke. In our patient, population 60% had dyslipidemia.
However, the relationship between the serum cholesterol
concentration and stroke incidence appears to be more
complex, because the level of risk varies with the stroke
subtype.10

CONCLUSION

Although there have been no randomized controlled trials
of smoking cessation for stroke prevention, observational
studies have demonstrated that the risk of stroke due
to smoking declines after quitting and is eliminated by
5 years later.11 Alcohol may increase or decrease the risk
of stroke, depending on the level of consumption, and the
type of stroke. A meta-analysis of 19 cohort and 16 casecontrol studies found that heavy alcohol use of greater
than 60 g/day increased the risk for all strokes (relative
risk (RR) 1.64, 95% confidence interval (CI) 1.39-1.93),
ischemic strokes (RR 1.69, CI 1.34-2.15), and hemorrhagic
strokes (RR 2.18, CI 1.48-3.20).12 Therefore, it is not the
type of alcohol that is important but the amount and
the pattern of intake. Literature shows that increased
serum homocysteine concentrations are associated with
an increased risk of cerebrovascular disease, as it results
in increased risk of the large artery subtype of ischemic
stroke.13

1.

Our study has some limitations. Our study, because of
time and resource constraints, had a small sample size.
Furthermore, the sociodemographic profile of these
patients might be different from other geographical
locations in India; therefore, the generalizability of the
results of our study is a concern.

11.

In the present study, we have described the various
demographical and clinical characteristics of the first-time
stroke patients who presented to our hospital. In addition,
we looked at the various risk factors which were present
in these patients. Future studies surveying larger number
of stroke patients in multiple centers are recommended.
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