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Abstract

Background: Stroke in the young is particularly tragic because of its potential to create a long-term burden on the victims, their families,
and the community. There had been relatively few studies on young stroke in Kerala’s socio-economic setup, that too encapsulating
the mentioned apparently relevant dimensions of stroke in the young. Objective: To study the prevalence, patterns and risk factors of
young stroke. Settings and Design: A cross-sectional study with case control comparison at Government Medical College Hospital,
Thiruvananthapuram, Kerala, India. Materials and and Methods: Total 100 stroke patients were identified over a period of 2 months,
and data were collected on the basis of questionnaire developed for the purpose. Results: Of 100 stroke patients, 15 had stroke in the
young, among which 9 (60%) had ishaemic stroke. Hypertension was the most common risk factor. Smoking, alcohol, atrial fibrillation, and
hyperlipidemia were found to be more common in cases (young stroke) when compared with controls. Alcohol use and atrial fibrillation
were significantly higher among young stroke patients. Physical inactivity was significantly lesser in those with stroke in the young than
elderly. Atrial fibrillation emerged as an independent risk factor of stroke in the young with adjusted odds ratio of 6.18 (1.31-29.21).
Conclusion: In all, 15% of total stroke occurred in young adults <50 years. The proportion of hemorrhagic stroke in young adults is
higher than in elderly. Atrial fibrillation is identified as an independent risk factor of stroke in the young. Compared with stroke in elderly
alcohol use, smoking, hyperlipidemia, and cardiac diseases, which are known risk factors, are higher in young stroke.
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Introduction 2020, stroke will become the leading cause of both death and
&

disability worldwide, with the number of fatalities projected
Stroke is a global health problem and a leading cause of to over 20 million and by 2030 to over 24 million a year.
adult disability.V! Stroke is the second major cause of death
worldwide? and the fourth major cause of death in India, Although stroke is predominantly a disease of the middle age
the death rate being 0.6/1000 in India.® Of 35 million deaths and the elderly, its occurrence in younger age groups is not
attributable to chronic non-communicable diseases that ~ rare- It has emerged as an important cause of morbidity and
occurred worldwide in 2005, stroke was responsible for mortal}ty mnyoung fadults', especially mn de"elopm,g countru.es.
5.7 million (16.6%) deaths, and 87% of these deaths occurred Stroke in the young is particularly tragic because of its potential

. . . . . to create a long-term burden on the victims, their families, and
- - [2] 4 4
in low- and middle-income countries. ACCOI‘dlI’lg to WHO, by the ¢ itv. Als 0, it results in mortahty[‘ﬂ and a great loss

of potential years of their lives. Studies show that in India,
_ 10-15% of the total stroke cases are young stroke, and in Kerala,
Quick Response Code: Website: the proportion is 3.8% under the age of 40 and 9.5% under the
www.annalsofian.org age of 50.”Moreover, there had been relatively few studies
on young stroke in Kerala’s socio-economic setup, that too
encapsulating the mentioned apparently relevant dimensions
of stroke in the young. It is against this background that we
tried to find the prevalence, pattern, and risk factors of stroke
in the young adults.
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Materials and Methods

This is a cross-sectional study with case control comparison to
identify the risk factors of stroke in the young conducted during
August-September 2013 in the department of Medicine at the
Government Medical College Hospital, Thiruvananthapuram,
Kerala — a tertiary referral center in South India. The study
protocol was approved by the Institutional Ethics Committee,
and written informed consent was obtained from all
participants. All patients admitted with definite diagnosis of
stroke during the study period, were prospectively enrolled.

The diagnosis of stroke was established clinically and
confirmed by neuroimaging (non-contrast CT head). Those who
were unwilling to give informed written consent were excluded
from the study. The study subjects were grouped into cases
and controls as per the following demarcation based on age:

Case
Patients having stroke acquired at less than or equal to 50 years
of age with a definite diagnosis of stroke.

Control
Patients having stroke acquired above 50 years of age with a
definite diagnosis of stroke.

Information regarding the relevant variables in the study was
collected by interviewer-administered questionnaire from patients
admitted to the medical wards, their bystanders, and case sheets.
Ward register was used to identify the eligible study subjects.
The risk factors of young stroke were assessed with the help of
a structured questionnaire. Non-modifiable risk factors like age,
gender, and genetic predisposition and the common modifiable risk
factors like hypertension, diabetes mellitus, smoking, dyslipidemia,
alcohol, obesity, coronary artery disease (CAD), transient ischemic
attack (TIA), and lack of exercise were inquired into.[!

Patients admitted to the medical wards were visited on the
post admission day. The patient was interviewed on the
basis of the questionnaire prepared for the purpose. In case,
if the patient was not able to give answers to the questions,
necessary information was obtained from the bystander and
other available sources.

Data obtained in the study were subjected to statistical analysis
with Statistical Package for Social Sciences (SPSS) version 11.
Bivariate analysis was done to find the risk factors of young
stroke using chi-square test. Multivariate analysis was done
using logistic regression.

Definition of Important Study Variables

Stroke is defined according to WHO criteria as “rapidly
developing clinical symptoms and/or signs of focal, and at
times global, loss of cerebral function, with symptoms lasting
more than 24 hours or leading to death, with no apparent cause
other than that of vascular origin.”"!

Hypertension

Patient is taking either antihypertensive drugs or if the blood
pressure is >140 mm of Hg systolic and >90 mmHg diastolic
in two measurements.®

Diabetes mellitus

Patient is already diagnosed as diabetic or has fasting plasma
glucose 2126 mg/dl (7.0 mmol/l) or 2-h plasma glucose
>200 mg/dl (11.1 mmol/1).”!

Current smoker/smokeless tobacco user
Someone who at the time of the study, smokes/uses tobacco in
any form either daily or occasionally.!"”!

Current drinker
Those who consumed one or more than one drink of any alcohol
in the year preceding the study.”

Hypercholesterolemia
Patient with total serum cholesterol > 6.2 (mmol/l) or 240 mg/dl).""

Transient ischemic attacks
Focal, reversible, neurological deficit of sudden onset and
<24-hour duration.["?

Young stroke is considered as stroke in patients less than or
equal to 50 years of age.['>’]

Results

Socio-demographic characteristics

During the 2-month study period, 100 stroke patients were
identified. The age of incidence ranged from 37 years to 88 years
having a mean age of 65.30 + 12.80. The median age of stroke
patients was 66.5 years (interquartile range 20); 85% of patients
were aged >50 years, and 66.7% of young adults were having
more than primary education, which is much higher when
compared with patients >50 years.

Young stroke

Out of the total, 15% were identified as stroke in the young,
out of which 60% were ischemic and 40% were hemorrhagic.
In young stroke, males have more preponderance compared
to stroke in elderly (66.7% versus 52.9%). Table 1 shows the
relation between socio-demographic characteristics of stroke
in the young and that of elderly.

Risk factors

Hypertension was the most common risk factor in young stroke
(80%). Smoking, alcohol, atrial fibrillation, and hyperlipidemia were
found to be more common in cases (young stroke) when compared
with control [Tables 2-4]. However, only alcohol use and atrial
fibrillation were significantly higher among young stroke patients.
Physical inactivity was significantly lesser in young adults.

Multivariable analysis was done using logistic regression. All
those variables with significance level of 0.5, namely, alcohol
use, atrial fibrillation, smoking, and hyperlipidemia were
included in the analysis. After this, only atrial fibrillation
emerged as an independent risk factor of young stroke with
adjusted odds ratio of 6.18 (1.31-29.21).

Pattern of young stroke

On analyzing the pattern of young stroke, it was found that only
60% were of ischemic type compared to 72.9% in >50-year-old
patients. Young adults showed a more tendency for hemorrhagic
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Table 1: Relation between socio-demographic characteristics of stroke in <50 and >50 years

Variable Category Frequency in <50 years  Frequency in >50 years P Odds Ratio (95% CI)
(n=15)% (n=85)%
Sex Male 10 (66.7) 45 (52.9) 0.325 1.78 (0.56-5.6)
Female 5(33.3) 40 (47.1)
Education Less than primary education 5(33.3) 63 (74.1) 0.002 5.72 (1.76-18.6)
More than primary education 10 (66.7) 22 (25.9)
Occupation  Unskilled 5 (33.3) 24 (28.2) 0.688 0.78 (0.24-2.5)
Others 10 (66.7) 61(71.8)
Income BPL 7 (46.7) 52 (61.2) 0.292 0.55 (0.18-0.67)
APL 8 (53.3) 33(38.8)
BPL = Below Poverty Line, APL = Above Poverty Line
Table 2: Comparison of frequencies of stroke risk 100%
. G
factors in <50 years and >50 years 90% -
Risk factor Frequency Frequency P Odds ratio ° 80:" ]
in <50  in>50 (95% Cl) & (758;’ |
(n = 15) (%) (n = 85) (%) B oo
o 50%
Hypertension 12 (80) 71(83.5) 0.73 0.79(0.19-3.1) g 40%
Diabetes mellitus 4 (26.7)  45(52.9) 0.06 0.32(0.09-1.1) & 30% 1 m Frequency In <50
Smoking 6 (40) 19 (22.4) 0.146 2.3(0.73-7.3) igoﬁ i (n=15)
Tobacco 2 (13.3) 14 (16.5)  0.76  0.78(0.15-3.8) 0% - m Frequency In
Alcohol 6 (40) 15 (17.6)  0.05 3.1(1.00.97-10.1) 2 FES QP >50(n=85)
Physical inactivity 1(6.7) 36 (42.4) 0.008 0.09 (0.012-0.8) tc & 525 ‘g ,;;
— o T \
Heart diseases 5(33.3) 26 (30.6) 0.83 0.13(0.353-3.65) o 2 e § &~ 8 g
O
Hyperlipidemia 5(33.3) 19 (22.4) 0.36 1.73(0.53-5.7) § g W g
55 3
. . . 2
Table 3: Comparison of frequency of heart diseases in -
. Clinical Feature
stroke patients <50 years and >50 years

Heart Frequency in Frequency in P Odds Ratio

disease <50(n=15) >50(n=85) (95% ClI)
(%) (%)

AF 4(26.7) 6(7) 0.036 4.78(1.32-1.73)

VHD 0(0) 6 (7.9) 0.458

RHD 1(6.7) 3(3.5) 0.849  1.95(0.21-17.3)

CAD 1(6.7) 16 (18.8) 0.21  0.30(0.04-2.4)

AF = Atrial fibrillation, VHD = Ventricular heart disease, RHD = Rheumatic
heart disease, CAD = Coronary artery disease

Table 4: Other risk factors in stroke patients <50 years
and >50 years compared

Risk factor  Frequency in Frequencyin P-value Odds ratio
<50(n=15) >50(n=285) (95% ClI)
(%) (%)
H/o* stroke 4(26.6) 25 (29.4) 0.83  0.87(0.25-3)
H/o* TIA 2 (13.3) 18 (21.2) 0.48 0.57 (0.12-2.7)
Migraine 2(13.3) 13 (15.3) 0.85 0.85(0.17-4.2)
Family history 2 (13.3) 9 (10.6) 0.75 1.3(0.25-6.7)

*H/o = History of

stroke than elderly. On analyzing the severity of stroke in <50
and >50, it was found that stroke in the young were less severe.

Clinical features

On comparing the clinical features of presentation of young
adults with that of elderly, it was found that facial palsy,
vomiting, and headache are more common in young adults,

Figure 1: Clinical features of young stroke in comparison with
elderly

whereas altered sensorium, seizures, and vertigo are less
common [Figure 1].

Discussion

The study gathered information from 100 respondents admitted
in the medicine wards of Trivandrum Medical College.

In this study, 4% were <40 years and 15% aged <50 years, which
is substantiated by the data from Trivandrum Stroke Registry
in which 3.8% of incident strokes occurred in people aged <40
years, 9.5% occurred in people aged <50 years. This implies that
a slightly higher percentage have developed stroke between
40 and 50 years, pointing toward the increasing incidence of
stroke in young within past 4 years.

Sex ratio usually shows a slight male preponderance in
the ischemic stroke in young adults (55-71% males).*'8! In
the present study also, this trend was observed with males
constituting 66.7% of the young adults with stroke. However,
in a retrospective study of stroke in young adults,"”! there was
a slight female preponderance (52.4%).

When the educational status of the respondents was analyzed,
it was found that frequency of patients with more than primary
education was significantly higher. At the same time, the
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percentage of sedentary workers among young stroke patients
was lesser when compared with older stroke patients. Also the
percentage having low physical activity was significantly less in
patients with stroke in the young compared to elderly. This may
be because of the obvious reason that younger population tends
to involve in more physical activity than elderly population.
Increased frequency of higher education in young adults when
compared with elderly may be due to the change in outlook
of people regarding education, increase in the options, and
chances for seeking higher education.

Hemorrhagic stroke was found to be more common in young
adults when compared with elderly. Another study®” supports
this result. The leading risk factors of young stroke were
hypertension (80%), smoking (40%), hyperlipidemia (33.3%),
and cardiac diseases (33.3%). A study on the characteristics
of young stroke® came up with the leading risk factors as
smoking (56%) and hypertension (45%), which supports the
study done.

In this study, cardiac risk factors were identified in 33.3%
of cases. This higher frequency may be attributed to higher
prevalence of atrial fibrillation and rheumatic heart disease
in the population referred to the study setting compared with
developed countries. Atrial fibrillation was the leading cardiac
cause of ischemic stroke in young adults (26.7%). This statistics
is similar to that in a study of stroke etiology in European young
adults!™™ where the most frequent high-risk sources were atrial
fibrillation/flutter (15.1%) and cardiomyopathy (11.5%).

Conclusion

The study was helpful in analyzing the prevalence, pattern, and
risk factors of young stroke patients admitted in the medical
wards of Medical College, Thiruvananthapuram.

In all, 15% of the total stroke occurs in young adults <50
years. The proportion of hemorrhagic stroke in young adults
is higher than that of the same in elderly. Atrial fibrillation
is identified as an independent risk factor of stroke in the
young. Compared to stroke in elderly alcohol use, smoking,
hyperlipidemia, and cardiac diseases, which are known risk
factors, are higher in patients with young stroke. The higher
proportion of stroke in young age group and the higher
prevalence of risk factors of stroke in young, point toward
the need for more active interventions in the community for
prevention of young stroke.
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