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Abstract

The impact of stroke on the individual’s family and society is strongest
when it affects a young individual. The study profiles the characteristics
of stroke in young individuals, onset of stroke, age, gender, education,
occupation, family history of stroke/other disability, aetiology, radiological
findings, assessment by SLP for language intervention, therapy sessions
and prognosis of 52 individuals with adult neurogenic speech and language
disorders in the age range of 15-49 years . More men suffer (30%) with
stroke than women,46(88%) had sudden onset of stroke whereas 6 (12%)
reported of gradual onset, 5 had a positive family history of stroke and
7 reported of other illness. Majorities had completed graduation and
were skilled. As observed in the study, occurrence of stroke related to
a single cause was found to be the most common among young individuals.
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Introduction

Stroke is the rapid development of a focal neu-
rological disturbance lasting more than 24 hours
or leading to death. Ischemic strokes account for
50% - 85% of all strokes worldwide. Thrombotic
stroke is due to fatty plaque and an embolic stroke
is by blood clot that interrupts blood flow to the
brain.Hemorrhagic strokes is common in younger
adults. Stroke clients exhibit multiple functional
problems and determined by the extent and site of
brain injury. According to Dalal, Bhattacharjee,
Vairale, and Bhat (2007)listed that approximately
20 million people each year suffer from stroke and
the developing countries account for 85% of global
deaths from stroke.

Age has the strongest association with the inci-
dence of stroke. The age-specific incidence of stroke
increases progressively with increasing age. The im-
pact of stroke on the individual’s family and soci-
ety is strongest when it affects a young individual.
Prasad and Singhal (2010) complied reports indi-
cated the lower limit of the age varies from 0 to 25
years in various reports with majority keeping it at
15 years. The upper age limit also varies from 40
to 55 years, majority being around 45 years. The
latest estimates of 2006 indicate that the age group
of 15-49 years constitutes 52% of the population
in India. Therefore, future studies may consider
keeping 15-49 years (<50 years) as the age group
for studies on stroke in young, as reported by Shah
and Mathur (2006).There is a need to understand

the factors leading to the increase in the incidence
of stroke, especially in younger individuals.

The present study aims at profiling the various
characteristics of stroke in young individuals, such
as onset, age group, gender, education, occupation,
family history of stroke/other disability, aetiology,
CT/MRI findings, approaching a SLP for assess-
ment and management, details on the therapy ses-
sions, prognosis and termination of therapy sessions
in young individuals with stroke.

Method

The present study followed a retrospective de-
sign.

Participants: The participants of the study were
52 individuals with adult neurogenic speech and
language disorders in the age range of 15-49 years
and having the etiology of stroke were considered
as the inclusion criteria and greater than 49 years
were excluded.

Procedure: The study was done in 2 stages. In
stage 1 case records of individuals with the etiology
of stroke was viewed for 5 years from 2009-2014 in
order to obtain the information of younger indi-
viduals suffering from stroke. Stage 2 included the
extraction of number of stroke in young adults with
neurogenic speech and language disorders.
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Stage one : Case records of individuals who suf-
fered from stroke leading to adult neurogenic speech
and language disorders were registered for speech
and language assessment. The tests administered
post stroke were Western Aphasia Battery (WAB),
cranial nerve assessment, Frenchay Dysarthria As-
sessment (FDA), Montreal Cognitive Assessment
(MoCA), Boston Naming Test (BNT), Adden-
brooke’s Cognitive Examination- Revised (ACE-
R), Mini Mental State Examination (MMSE) and
dysphagia assessment in the department of speech
and language studies for the last 5 years i.e., from
2009-2014. Totally, 95 subjects appeared to have
adult language disorders. The records of these
individuals were reviewed to obtain the informa-
tion about the number of younger individuals with
stroke resulting in adult neurogenic speech and lan-
guage disorders. Of the 95, 52 were in the age range
of 15-49 years.

Stage two: For a final review in the study, 52
young individuals between the age range of 15-49
years, with adult neurogenic speech and language
disorders were chosen. There were 43 males and 9
females. A detailed profiling of all the character-
istics was done to highlight those contributing to
the rising incidence of stroke in young individuals.
The data was then compiled in an excel database
sheet which included different characteristics such
as age group, gender, onset, education, occupation,
family history of stroke/other disability, aetiology,
CT/MRI findings, diagnosis, approaching an SLP
for assessment and management, number of ther-
apy sessions attended, prognosis and termination
of therapy sessions.

Results

The study aims at profiling the various char-
acteristics in stroke in young individuals, such as
age group, gender, onset, education, occupation,
family history of stroke/other disability, aetiology,
CT/MRI findings, diagnosis, approaching an SLP
for assessment and management in young individ-
uals with stroke.

Age and Gender wise distribution: Age wise
distribution indicated a rising incidence of stroke
among the Indian population. According to our
study it was noted that 54% of them belonged to
a younger age group. Male to Female ratio varied
from 1: 5, indicating that for every 5 males, there
is 1 female suffering from stroke. The findings from
the study compiled by Prasad and Singhal (2010)
suggested that the incidence of stroke is likely to
rise in the coming years in India due to increase in
the population, increase in life expectancy, urban-
ization of cities, changing life styles involving habits
such as smoking, excess alcohol use, increased stress
level in life.

Figure 1: Age wise distribution of stroke in individuals
in the age range of 15-49 years.

According to the study by Sethi (2002)
male/female sex ratio in India is 7:1. The higher
incidence of stroke in males may be due to differ-
ences in risk factors such as smoking and drinking
which are more prevalent among men in India as
compared to women according to Das and Baner-
jee (2008).In terms of gender differences, 30% more
men suffer from stroke than women was observed in
our study also. Study done by Nayak, Nair, Rad-
hakrishnan, and Sarma (1997) reported that 76%
of the male and 24% of female patients of the 177
patients had first ever ischemic stroke in the age
group between 15 to 45 years.

Figure 1 depicts the occurrence of stroke in
young individuals between the age range of 40-49
years as the most common, followed by 30-39 years
and 15-29 years which is comparatively a higher
percentage in the age wise classification.

Taylor and Suresh Kumar (2012) stated that
the prevalence of stroke is 55.6 per 100,000 across
all ages. Every year1.44-1.64 million cases of new
acute strokes are reported. According to a study
done by Banarje, Roy and Bhoi (2005) on global
stroke estimates, it was found that 400-800 strokes
occur per 100,000.15 million new acute strokes re-
ported every year.

An estimate done by Shah and Mathur (2006)
states that 12% of all strokes occur in those less
than 40 years. Study done by Dalal, Malik, Bhat-
tacharjee, Trivedi, Vairale and Bhat (2008)states
that,in India the prevalence of stroke in younger
individuals is high (18-32%). 12% of strokes occur
in the population aged less than 40 years.

Onset of stroke with family history and other
illness: Out of 52 young individuals, 46(88%) had
sudden onset of stroke and 6(12%), gradual onset.
As obtained from the present study, 5 of the 52
individuals had a positive family history of stroke
while 7 had a positive family history of other ill-
ness such as mental retardation, physical defect and
epilepsy.

Olivares, Castaneda, Grife and Alter (1973) ex-
amined the risk of stroke in Mexican patient’s and
found that, onset of signs and symptoms were sud-
den in 61% and more gradual in 37%. The majority
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of patients with hemorrhage and embolus presented
with sudden onset.

In a study, done by Lee, Hsu, Chen, and Cheen
(2002) on analysis of stroke in young from south
East Asia reported that 29.3% had family history
of stroke.

Education and stroke: In the present study,
education has been classified as: Primary educa-
tion includes classes from 1st - 5th standard, up-
per primary education includes 6th & 8th stan-
dard, secondary education includes classes from
9th - 10th standard, senior secondary education
includes pre-university college i.e., 11th and 12th,
and under graduate and post-graduate are also in-
cluded.

Figure 2: Education and Stroke.

Figure 3: Occupation and stroke.

Figure 4: Etiological factors and stroke.

Figure 2 reveals an interesting observation that
majority of participants had completed graduation,
followed by secondary education, senior secondary
education, post-graduation, upper primary school-
ing and primary education.

Occupation and stroke: A skilled employee is
one who is capable of working independently and
efficiently and turning out accurate working. An
un-skilled employee is one who possesses no special
training and whose work involves the performance
of the simple duties which require little or no inde-
pendent judgment or previous experience but needs
to be familiar with the work environment. A semi-
skilled employee is one who has sufficient knowl-
edge of the particular trade to do respective work
and simple job with the help of simple tools and
machines.

Figure 3 depicting the relationship between oc-
cupation & stroke. It indicates that the majority
of the participants were skilled followed by semi-
skilled and unskilled. Occupation details of 15
participants could not be obtained due to non-
availability of information.

A study by Tsutsumi, Kayaba, Kario and
Ishikawa (2009) identified 147 incidence of stroke
during the 11 year follow up period which reveals
that men with high strain jobs were nearly 3 times
more likely to suffer from a stroke than men with
low strain jobs. No statistically significant dif-
ferences were found among all the female partici-
pants.

Etiological factors and stroke: As observed
in our study, occurrence of stroke related to sin-
gle cause like hypertension, alcohol consumption,
traumatic brain injury, arterial venous malforma-
tion, hypothyroidism, MoyaMoya disease, viral en-
cephalitis and emotional distress was found to be
the most common among young individuals fol-
lowed by those with aetiology related to 2 causes
such as hypertension and smoking, smoking and al-
cohol, hypothyroidism and anaemic, diabetes and
hypertension, traumatic brain injury and smok-
ing, alcohol consumption and cholesterol. A lim-
ited number reported an aetiology related to 3
causes like high blood pressure, smoking and al-
cohol and hypertension, diabetes, seizures and hy-
pothyroidism, anaemic and emotional distress, and
a very small number of subjects reported an aetiol-
ogy of more than 3 causes like low blood pressure,
vertigo, headache, smoking and alcohol consump-
tion, diabetic neuropathy, chronic kidney disease
and hypertension.

From figure 4, it can be observed that occur-
rence of stroke related to single cause is most com-
mon followed by those with 2 causes and a very lim-
ited number with 3 causes followed by a very small
number of subjects with more than 3 causes.

Lee, Hsu, Chen and Cheen (2002) also observed
that the risk factor was smoking in 49.8% from
south East Asia

As per a study done by Sridharan et al. (2009),
individuals with stroke across all age groups with
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respect to the risk factors of ischemic stroke, it was
reported that hypertension (83.2%), electrocardio-
gram abnormality, heart disease of any type, dia-
betes (49.9%), smoking (26.8%) and alcohol were
associated with stroke.

Study done by Nedeltchev, der Maur , Geor-
giadis, Arnold Caso and Mattle, (2005) of 203 pa-
tients of stroke in age range of 15-45 years from
Switzerland observed that hypercholesterolemia
(39%), smoking (46%) and hypertension was
present in 19% patients only.

Olivares, Castaneda, Girfe and Alter(1973) ex-
amined the various illness prior to onset of stroke
revealed that hypertension was reported by 62%,
which was more common in patients with hemor-
rhagic stroke , 36% by cardiac disease, and 25%
by diabetes mellitus. A study done by Putaala,
Metso, Metso , Konkola, Kraemer and Haapaniemi
(2009) on 1008 individuals with ischemic stroke be-
tween the age ranges 15-49 years from the Helsinki
young stroke registry, suggested that the prevalence
of hypertension increased with increasing age and
was seen in 28.3% of patients in the age group of
15-44 years. Smoking as a risk factor was observed
in around 47% patients in both the age groups. It
appears that risk factor profile becomes similar to
older population with increase in age, the change
becoming more apparent at around 44 years of
age.177 subjects with the first ever ischemic stroke
between the age ranges of 15-45 years were studied
and it was found that 18% patients had hyperten-
sion, 7% had diabetes mellitus, 69% of males had a
history of stroke and 17% had elevated cholesterol
level.

High blood pressure is the biggest risk factor for
stroke in younger and older adults. About 30% of
people below the age range of 50 years have had a
stroke. Diabetes is the second factor. An associa-
tion between recent drinking and ischemic stroke in
16-40 year olds with no other none risk factors was
also reported.

Neurological findings: Of the 52 participants,
majority had a left MCA Infarct (79%) followed by
hematoma (9%) and right MCA infarct and basal
ganglia infarct (6%).

(0.0) Diagnosis of subjects: A detailed speech
and language evaluation done during the first
visit, showed that majority of the participants
were diagnosed with Broca’s aphasia (n=18) fol-
lowed by Global Aphasia (16), Dysarthria with
Dysphagia(n=10), Wernicke’s aphasia(n=3), Con-
duction aphasia(n=2), Trans cortical motor apha-
sia(n=2),and Anomic aphasia(n=1).

Intervention - Language Therapy : The
records of all the participants enrolled for the study

were reviewed to get information on the language
of intervention. As observed in the study, majority
approached a SLP within the first 6 months post
stroke all of them were in the spontaneous recovery
period, and self-motivated. 3 reported for assess-
ment between 6-12 months, 5 reported after 1 year
and 10 reported after 2 years post stroke. Those
who had come for assessment of language after 1
year or more had not come for therapy but with
the intention of obtaining a certificate to get en-
rolled as physically handicapped so as to benefit
from government facilities.

Whoever had come within 6 months of sponta-
neous recovery period were counseled for intensive
language therapy for thrice a week session. Among
the 52 participants, 22 enrolled for speech and lan-
guage therapy. Though enrolled for therapy, they
presented a varied attendance picture. Language
intervention for 10 individuals had begun within
1 to 10 days after the assessment; 5 of them ap-
proached the SLP for treatment within 20 days, 2
of them within 30 days and one after 30 days.

Discussion

Stroke is one of the leading causes of mortality
and morbidity worldwide. Stroke is a life chang-
ing event that affects not only the person who is
disabled, but also his family and caregivers. A util-
ity analysis shows that a major stroke is viewed by
more than half of those at risk as being worse than
death American Heart Association (2006).Globally
stroke is the second leading cause of death Strong,
Mathers and Bonita (2007). It is a disease that
predominantly occurs in adults and elderly. Stroke
is also a leading cause of functional impairment,
with20% of survivors requiring institutional care af-
ter 3 months and 15% - 30% being permanently
disabled Steinwachs, Collins-Nakai, Cohn, Garson
and Wolk (2000).Age has the strongest association
with the incidence of stroke. The age-specific in-
cidence of stroke increases progressively with in-
creasing age. The impact of stroke on the individ-
ual’s family and society is strongest when it affects
a young individual. The risk factors for stroke in In-
dian population are not different from the western
or Southeast Asian population. However increased
level of total cholesterol has been associated with
ischemic stroke in young in most of the populations
and it does not significantly differ from the Indian
sub-continent Prasad and Singhal (2010). The tra-
ditional risk factors like hypertension, smoking and
diabetes are associated with stroke in both young
and elderly Olivares, Casaneda, Grife and Alter
(1973), reported that hypertension, cardiac disease
and diabetes mellitus are commonly cited as predis-
posing illness in stroke patients in the United States
and the same predisposing condition emerged as
common in the Mexican population. The present
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study profiled stroke in young subjects who at-
tended in the department of speech language stud-
ies for the period of 5 years. Outcome of the study
revealed that younger men suffered (30%) a stroke
when compared to women, 46(88%) had a sudden
onset of stroke & 6(12%) of gradual onset, 5 with a
positive family history of stroke and 7, reporting of
other illness. Majority of them had completed grad-
uation, followed by higher education, secondary ed-
ucation, post-graduation, middle schooling and pri-
mary education. The present study also revealed
that majority of the participants was skilled fol-
lowed by semi-skilled, unskilled, with the occu-
pation details of 15 unavailable.A study by Tsut-
sumi, Kayaba, Kario and Ishikawa (2009) states
that chronic stress associated with occupation is the
risk factor for stroke which can be avoided or modi-
fied. Workers who face high psychological demands
in their occupation and have little control over work
are at a greater risk of becoming ill than the work-
ers with low psychological demands and a high de-
gree of control in their occupation. Possible mech-
anism through which job strain leads to stroke may
include poor adaptation to stress, enhance sympa-
thetic activation, and haemostatic or inflammatory
condition. As observed in the study, occurrence of
stroke related to single cause was found to be the
most common among young individuals followed by
those with aetiology related to 2 causes or 3 causes.
The current study also showed the characteristics
of stroke in young individuals such as gender pref-
erence, onset, education, nature of job and also ae-
tiology as reported in other studies in the litera-
ture.

Conclusions

The present study focussed on profiling the
characteristics of stroke in young individuals. In
developing country like India, stroke in young in-
dividual is becoming a common phenomenon, be-
cause of the wider aetiological factors, young indi-
viduals are prone to get stroke. As a SLP, it is our
duty to create public awareness and to treat the va-
riety of communication and cognitive deficits that
may result from stroke.
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