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Abstract

Background: Cerebrovascular accidents are the most prevalent debilitating neurological disease and the third leading cause of
death in the world. Although the incidence of stroke increases with age, its prevalence is growing in the young.
Objectives: In the present study the incidence of ischemic stroke and its associated risk factors was investigated in young adults in
the city of Kermanshah, Iran over a seven-year period.
Methods: The present study was conducted on 122 patients below the age of 45 years who hospitalized with ischemic stroke in the
Department of Neurology of Imam Reza Hospital in Kermanshah between 2007 and 2014. Data, including age, gender, history of
hypertension, smoking status, the history of heart disease, taking high-risk medications, the history of internal diseases, hyperlipi-
demia, diabetes mellitus and causes of stroke were recorded in the designed a checklist.
Results: The incidence of ischemic stroke had been growing in individuals under the age of 45 years in Kermanshah during 2007
- 2014. The mean and standard deviation of age was 37.33 ± 7.05 years among participants. They included 57 female (46.7%) and
65 males (53.3%). The most prevalent risk factors in the study patients respectively comprised the history of hypertension (30.3%),
smoking status (28.7%), the history of heart disease (26.2%), taking high-risk medications (23.8%), the history of internal diseases
(22.9%), hyperlipidemia (20.5%) and diabetes mellitus (18.8%). Early atherosclerosis (23.8%) was also found to be the most common
cause of ischemic stroke in these patients.
Conclusions: There is a considerable increase in the incidence of ischemic stroke in young people. Control of the risk factors, raising
public awareness, and changing lifestyle are crucial for preventing cerebrovascular accidents and their associated complications
and death.
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1. Background

Stroke is the most prevalent life-threatening and most
important debilitating neurological disorder. According
to WHO estimates, by 2020, strokes will turn into the sec-
ond leading cause of death after ischemic heart disease
in developed and developing countries (1). Moreover, pre-
venting this complication as a major cause of physical and
brain disabilities is crucial given the high cost of maintain-
ing and taking care of the patients (2, 3). From a clinical
perspective, stroke is caused by the disruption of the blood
supply to the brain as a result of the thromboembolism-
associated blockage of the main vessels or rupture of the
arteries. Approximately 85% of all strokes are ischemic in
origin, as they are mainly caused by the thrombotic or em-

bolic blockage of brain arteries (4). The incidence of stroke
significantly grows with age. Given the increased human
longevity, this incidence has therefore become exception-
ally important in different communities. Research sug-
gests that the incidence of this complication nearly dou-
bles with every ten years after the age of 55 (5).

Although strokes are mainly associated with middle
and old ages, young adults may also be affected by cere-
brovascular incidents. The annual incidence of ischemic
stroke has been reported as 5% - 10% of all types of stroke
in young adults (6). Clinical evidence and unofficial na-
tional statistics also suggest an increase in the incidence
of strokes in young Iranian adults, which is particularly im-
portant given the potential increase in the number of lost
years caused by the disease and the higher costs of main-
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taining, taking care and rehabilitating this group of pa-
tients. According to previously - conducted studies, age,
male gender, family history, race and ethnicity are among
the uncontrollable factors contributing to the incidence of
strokes, and hypertension, heart diseases, diabetes melli-
tus, hyperlipidemia, non-sclerotic causes, smoking, exces-
sive alcohol drinking, lack of mobility and cerebrovascular
ischemic incidents, including traumas, fibromuscular dys-
plasia and migraine, are the controllable risk factors with
the same role (7). Research also attributes different causes
to strokes in adults compared to in older adults. Cervical
arterial dissection and non-arrhythmic cardiac disorders
are the common causes of stroke in young adults, whereas
well-known risk factors are more common in older adults
(8).

Despite the increasing prevalence of strokes in young
adults and numerous consequences of this disorder for
this age group, few studies have been conducted to de-
termine stroke - associated risk factors in young Iranian
adults. Finding the risk factors associated with cerebrovas-
cular incidents helps to not only determine the likelihood
of developing stroke, but also to predict the disease dura-
tion, the mortality and disabilities associated with these in-
cidents and their probability of recurrence. Correcting the
risk factors early can reduce the incidence and recurrence
of strokes (9).

2. Objectives

The present study was therefore conducted to inves-
tigate the risk factors associated with ischemic stroke in
young adults hospitalized with this disease in Imam Reza
Hospital in Kermanshah. The present study results can in-
troduce more important risk factors in this region of the
country.

3. Methods

The study population comprised all 15 - 45-year-old pa-
tients diagnosed with stroke and hospitalized in Imam
Reza Hospital in Kermanshah during 2007 - 2014. Stroke
is defined as a focal neurological defect lasting over 24
hours, which is associated with cerebral infarction evi-
dence. Stroke was diagnosed through examinations by a
neurologist based on clinical symptoms and brain CT scan
or MRI.

The stroke - associated risk factors determined accord-
ing to previous studies (10) included hypertension, angina,
diabetes mellitus, hyperlipidemia, smoking and a history
of cardiovascular and cerebrovascular diseases. The rea-
sons for developing stroke were also investigated. The

data extracted from the patients’ were documented into
checklist. The eligible candidates comprised patients with
ischemic stroke, whereas the excluded ones consisted of
those with hemorrhagic strokes or a history of head trau-
mas as well as those with neurological defects that had
been caused by other reasons, including metabolic dis-
eases, or other lesions, including tumors, or had been re-
lieved within 24 hours. All the data collected were investi-
gated and eventually analyzed in SPSS V. 16 after being en-
tered into the computer.

4. Results

The present study investigated 122 patients aged 15 - 45
years with ischemic stroke and a mean age of 37.33 ± 7.05
years, including 57 (46.7%) females and 65 (53.3%) males.

According to the frequency distribution, the highest
frequency of the study patients was 27% associated with
2014, and the lowest 5.7% associated with 2008. This figure
shows a growing trend in the incidence of ischemic stroke
in young adults. Comparing the final year of the study with
seven years before shows a significant increase in the inci-
dence of ischemic stroke in this age group (Figure 1).

The results showed age-associated increases in both
the risk of stroke and the number of ischemic stroke pa-
tients (Table 1).

According to Table 2, the most important clinical risk
factors associated with ischemic stroke in the study sub-
jects comprised a history of hypertension, heart diseases,
angina and internal and rheumatic diseases, smoking, tak-
ing high-risk medications, diabetes mellitus and hyperlipi-
demia. Table 2 also suggests that “history of hypertension”
is the most-frequent risk factor observed in 37 (30.33%) of
the patients, and “history of rheumatism” the least - fre-
quent risk factor observed in 11 (9.02%).

According to Figure 2, the most common causes of is-
chemic stroke in the study patients were early atheroscle-
rosis (23.8%) and cardiac embolism (14.07%).

Table 1. Frequency Distribution of 15 - 45-Year-Old Patients with Ischemic Stroke by
Age and Gendera

Age Group Female Male Total

15 - 20 2 (1.60) 6 (4.90) 8 (6.50)

21 - 25 3 (2.50) 4 (3.30) 7 (5.80)

26 - 30 5 (4.10) 8 (66.60) 13 (10.70)

31 - 35 12 (9.80) 9 (7.40) 21 (17.20)

36 - 40 16 (13.10) 24 (19.70) 40 (32.80)

41 - 45 19 (15.60) 14 (11.40) 33 (27.00)

Total 57 (46.70) 65 (53.30) 122 (100.00)

aValues are expressed as No. (%).
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Figure 1. The incidence of strokes in 15 - 45-year-old patients during 2007 - 2014
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Figure 2. Frequency of causes of stroke in 15 - 45-year-old patients

5. Discussion

According to the present results, the incidence of is-
chemic stroke had been growing in 15 - 45-year-old patients
during 2007 - 2014, especially since 2011. Although raising
public awareness, improving the process of emergency de-
ployment and developing the Neurology Department of
the study hospital can affect the number of these patients,
the significant increase in the incidence of ischemic stroke
in young adults, especially during 2011 - 2014, must be ad-
dressed by researchers and health policy-makers in this
part of Iran.

The present study found the incidence of stroke to in-
crease with age. The highest frequency of ischemic stroke
was associated with the 35 - 45-year-old patients, and the
mean age of the patients was 37.33 ± 7.05 years. The in-
cidence of stroke increases so sharply with age that aging

constitutes the most important risk factor for stroke (4, 10,
11). The present study found the prevalence of stroke to be
higher in the men than in the women, which is consistent
with the results obtained by Jovanovic et al. (12), Ji et al. (13)
and Shahbazi and Zareiy (14). In contrast, a similar study
conducted in the city of Ardabil, Iran found 71% of patients
with stroke to be female (15). Racial, cultural and lifestyle
differences are important factors affecting the incidence
of stroke. Given that the race of people in Ardabil is Turk,
and that in Kermanshah is Kurd, racial differences can ex-
plain the differences in the prevalence of stroke between
women and men. Given the physiological differences be-
tween men and women, neither gender can be definitely
said to be more vulnerable; nevertheless, previous stud-
ies have shown that men are generally more vulnerable to
hemorrhagic stroke and women to ischemic stroke (16, 17).
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Table 2. Frequency Distribution of 15 - 45-Year-Old Patients with Ischemic Stroke by
the Risk Factor

Variable, Present Frequencya

History of hypertension

Yes 37 (30.33)

No 85 (69.67)

Smoking

Yes 35 (28.69)

No 87 (71.31)

History of heart diseases

Yes 32 (26.23)

No 90 (73.77)

Taking high-risk medications

Yes 29 (23.77)

No 93 (76.22)

Diabetes mellitus

Yes 23 (18.85)

No 99 (81.14)

History of hyperlipidemia

Yes 25 (20.49)

No 97 (79.51)

History of angina

Yes 13 (10.66)

No 109 (89.34)

History of other internal diseases

Yes 29 (23.77)

No 94 (76.23)

History of rheumatism

Yes 11 (9.02)

No 111 (90.98)

aValues are expressed as No. (%).

The present study found the history of hypertension
to be the most common risk factor (30.3%) in the study
patients, which is consistent with the majority of studies
conducted on the subject (10, 18, 19). A study conducted
on five thousand 30 - 60-year-old asymptomatic men and
women who were followed-up for 18 years found the likeli-
hood of stroke to be seven times larger in patients with hy-
pertension compared to in those with a normal blood pres-
sure. Moreover, review of 45 prospective cohort studies
from around the world showed a significant relationship
between diastolic blood pressure and the risk of stroke, in
a way that the risk of stroke increased by 80% for every 10
mmHg increase in diastolic blood pressure (20, 21). The
present study found smoking with a frequency of 28.7% to
be the second leading risk factor in the patients. Research
suggests that smoking independently increases the risk of
stroke. With cardiovascular risk factors being controlled,
the relative risk of developing stroke is 1.7 times larger in
smokers (22). Jovanovic et al. also found smoking, hyper-

tension and lipid disorder to be among the risk factors as-
sociated with developing stroke, which is consistent with
the present study results (12).

The present research found cardiovascular diseases to
be the third major risk factor. These diseases, especially
congestive heart failure and coronary artery arteriosclero-
sis, significantly increase the risk of stroke. The most im-
portant predisposing risk factors for ambulatory strokes
are cardiac structural diseases and arrhythmia, especially
atrial fibrillation. Heart diseases double the risk of stroke
in men and triple it in women (9). The studies conducted
in other countries also found heart diseases to be the most
common risk factors for stroke. Furthermore, brain em-
bolism caused by congenital heart disorders was found
to be the main cause of stroke in Greece (23). A report
in Switzerland also found heart diseases to be the most
common risk factors for stroke (24). The present study
showed that the history of angina (10.6%) and rheumatism
(9%) are important risk factors for ischemic stroke. Early
atherosclerosis (23.8%) and cardiac embolism (14.7%) were
also found to be the most common causes of ischemic
stroke in the study patients. Other studies have reported
the prevalence of embolism as 5.2% - 28.3%. The results of in-
vestigations showed that the main cardiac factors in these
patients are heart valve disease followed by arrhythmia AF
(13.8%) (9, 25).

Hyperlipidemia is another common risk factor for is-
chemic stroke in young age. A study conducted in Greece
on strokes in young adults found lipid disorders to be a ma-
jor risk factor (23). A study by Oslen et al. on 652 patients
showed that high cholesterol levels are approximately lin-
early correlated with the severity of strokes, and that the
likelihood of strokes increases with cholesterol levels (26).
Hypolipidemic medications were also found to reduce the
severity of strokes (27). The present study identified hy-
perlipidemia in 20.5% of the patients. The majorities of
studies conducted suggest that diabetes is a risk factor for
strokes in young ages (5, 28). The present study also found
diabetes to be the sixth major risk factor (18.8%). Ji et al. re-
ported diabetes as a risk factor for developing strokes in
young ages in 11% of the cases (13). The incidence of strokes
has been reported to be 1.5 - 2 times higher in diabetics com-
pared to in normal populations (19, 29).

5.1. Conclusions

According to the present results, the incidence of is-
chemic stroke has been growing in young adults. Numer-
ous risk factors have been introduced for this problem, in-
cluding hypertension with the highest frequency in the
present study age group. Given the importance of hyper-
tension for the incidence of different types of stroke, espe-
cially for hemorrhagic and fatal types, effective measures,
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including the establishment of hypertension diagnostic
and treatment clinics across urban and rural communi-
ties, are recommended to be taken to identify the patients
and detect and prevent the progression of hypertension,
especially the asymptomatic type. Other major risk factors
that are also required to be simultaneously considered in-
clude smoking, cardiovascular factors, high-risk medica-
tions and diabetes.
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