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ARTICLE INFO ABSTRACT
Received: Introduction: 3.5 to 5.5 million deaths annually occur due to stroke in developing countries. Youth
03t Jun 2017 ischemic stroke occurs in the 15 to 45 age group. This study aimed to examine the risk factors for
Accepted: ischemic stroke in young adults in Urmia Town in the years 2010 to 2012.
29t Noy 2017 Method: this study is retrospective study in which 104 patients who were hospitalized due to stroke

Availabl line: in the years 2010 to 2012 were studied. Patients’ information, including age, gender, dyslipidemia,
vailable online: positive family history were extracted from their records and the data were analyzed using SPSS20
14t Dec 2017 software.

Results: in present study, 15.4% of studied samples has family history, in terms of aPl Ab, 2.9% of

them were abnormal and in terms of anti-dSDNA ab inflammatory factor, 1.9% of them were
abnormal.

Risk factors for ischemic stroke: brain tumor (3.7%), blood disease (3.7%), pre-eclampsia (3.7%),
DVT(3.7%), and Hyperhomocysteinemia (3.7%) and carotid artery stenosis with more than 75%
narrowing (3.7%), vascular diseases (0.9%) and brucellosis (0.9%).

Discussion and conclusion: like similar studies, in present study, the most important factors causing
ischemic stroke are hypertension, dyslipidemia, smoking and diabetes and it can be concluded that
the results are consistent with the results of other studies and ultimately, a decision must be made to
change the adults” life style to prevent ischemic stroke in young adults.
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Introduction

Stroke is one of the most important health problems [1]. 800000 new cases of stroke annually occur in the United States of
America [2]. More than two third of strokes happen in developing countries and average age of people who suffer stroke is
15 years less compared to developed countries [3, 4]. Ischemic stroke occurs in the 15 to 45 age group and 1% of all types of
strokes and in specialized center, 12% of strokes are ischemic stroke [5]. In other words, 35000 new cases of stroke annually
happen in people younger than 40 years [6].

Ischemic stroke is still introduced as the main cause of disability and death in the world [7]. In recent years, the mortality
caused by stroke has been decreased but two third of them require the daily medical assistance [8].

After first ischemic stroke, patients are at risk of recurrent stroke. The incidence of stroke causes organ failure, disability and
as its result, the patient sometime requires long-term care [9]. Recently, prevalence of stroke in young people has increased
[10]. Stroke in young people has many harmful economic effects compared to older people because it disturbs useful years
of their lives and on the other hand, the rate of cognitive disorders, depression, anxiety and suicide in these people is also
higher [11, 12].

In some articles, the prevalence of stroke among the people younger than 35 years old in developing countries has been
reported 19% and it was noted that in recent decades, the risk of stroke in people with low-middle income has been increased
to 100% [13, 14].
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In order to develop a plan to prevent its prevalence, its risk factors should be identified accurately. But it is neglected in the
studies [7, 14].

There have been few studies on stroke in young people. In the normal population, risk factors change with the increase in
age [7]. Risk factors and etiologic causes of stroke in young people are different compared to older people and prognostic
factors discussed in the case of elderly patients, usually cannot be used for young patients. Information available in this area
is limited to a few articles [14,8]. In the studies, high blood pressure, dyslipidemia, smoking, low physical activity and sleep
patterns have been sporadically referred as the most common risk factors [7, 16, 17].

Different results about its prevalence, incidence, age-gender composition, prognosis in different countries have been
reported. In present cross-sectional- descriptive study, risk factors for ischemic stroke has been investigated to identify its
factors and to prevent it quickly to reduce its impacts and also incurred costs.

Method

This study is descriptive and cross sectional in which the records of patients with ischemic stroke admitted to Imam
Khomeini Hospital, Urmia Town, Iran, were evaluated to examine the frequency distribution of risk factors for ischemic
stroke. Records of all patients admitted to the hospital in the period 2010 to 2012 and diagnosis of ischemic stroke was
proved in them based on the criteria of clinical symptoms, were evaluated. Risk factors included dyslipidemia, positive
family history, smoking, high blood pressure, diabetes, history of cardiac arrhythmia, history of Ml and a history of migraine
and inflammatory factors, including RF, Anti Phospholipid Antibody (aPL Ab), Anti-ds DNA Antibody (anti-dsDNA Ab)
SS-A, SS-B, Anti CCP. They were recorded in a questionnaire prepared for this purpose. Finally, frequency distribution of
the risk factors was presented. SPSS20 software was used to analyze the data.

Results

Among 106 studied patients, one of them was discharged with personal satisfaction and performing no action and one of
them was excluded due to incomplete record and finally 104 patients were examined in present study. In terms of gender, 43
of them (41.3%) were men and 61 of them (58.7%) were women and also the average age was 36.98+7.36 years (youngest:
16 years old and oldest: 45 years old).

Of 104 patients, 16 patients (15.4%) has a history of stroke and 88 patients (84.6%) had no history of stroke.

8 of 16 patients with history of stroke were men (50%) and 8 of them were women (50%). And 35 of 88 patients without
history of stroke were men (39.8%) and 53 of them were women (60.2%).

In determining inflammatory factors in patients with ischemic stroke, results showed that RF was normal in 103 of 104
patients (99%) and abnormal in 1 patient (1%). And aPl Ab was normal in 101 patients (97.1%) and abnormal in 3 patients
(2.9%). Anti-dsDNA Ab inflammatory factor was normal in 102 patients (98.1%) and abnormal in 2 patients (1.9%).

Tablel. Relative and absolute frequency distribution of inflammatory factors in patients with ischemic stroke

Inflammatory factor RF APl Ab Anti-dsDNA Ab
Normal 103(99%) 101(97.1%) 102(98.1%)
Abnormal 1(1%) 3(2.9%) 2(1.9%)
Total 104 (100%) 104 (100%) 104 (100%)

Also, the results showed that of 104 patients, 15 patients (14.4%) had history of diabetes and 89 patients (85.6%) didn’t have
history of diabetes. 1 patients (1%) had history of arrhythmia and 103 patients (99%) didn’t have history of arrhythmia. 10
patients (9.6%) had history of valve problems and 94 patients (90.4%) didn’t have history of valve problems. 6 patients
(5.8%) had history of MI and 98 patients (94.2%) didn’t have history of MI. 1 patients (1%) had history of migraine and 103
patients (99%) didn’t have history of migraine.

Also, in terms of blood pressure, 47 of 104 patients with ischemic stroke (45.2%) had high blood pressure and 57 of them
(54.8%) had normal blood pressure.

In examining the history of dyslipidemia, the results showed that of 104 studies patients, 29 patients (27.9%) had history of
dyslipidemia and 75 patients (72.1%) didn’t have history of dyslipidemia.

Of 104 studied patients, 7 patients (6.7%) had history of smoking and 97 patients (93.3%) didn’t have history of smoking.

Table2. Frequencies of histories of diabetes, arrhythmia, valve problems, MI, migraines, blood pressure, dyslipidemia, and
smoking in patients with ischemic stroke

History
of Diabetes arrhythmia valve Ml migraines migraines | dyslipidemia smoking
. problems
disease
Had 15(14.4%) 1(1%) 10(9.6%) 6(5.8%) 1(1%) 47(45.2%) 29(27.9%) 7(6.7%)
1?11;1\1/1; 89(85.6%) | 103(99%) | 94(90.4%) | 98(94.3%) | 103(99%) | 57(54.8%) 75(72.1%) 97(93.3%)
Total | 104(100%) | 104(100%) | 104(100%) | 104(100%) | 104(100%) | 104(100%) | 104(100%) | 104(100%)
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10 of 104 patients with ischemic stroke (9.6%) used medicines and 94 patients (90.4%) used no medicine.

Consumed medicines

Of 10 person who used medicine, 7 patients (70%) used warfarin, one of them used ASA+ phenytoin (10%), one of them
used Valproic acid (10%) and one of them used ocp (10%).

Consumed medicine frequency percentage
Warfarin 7 70
ASA+ phenytoin 1 10
Valproic acid 1 10
ocp 1 10
total 10 100

Risk factors stated for ischemic stroke

Of the 104 patients, in 27 patients, risk factors for ischemic stroke were specifically reported: 6 patients (22.25%) with brain
tumor, 15 patients (55.55%) without an underlying cause, 1 patient with blood disease (3.7%), 1 patient with pre-eclampsia
(3.7%), 1 patient with DVT(3.7%), and 1 patient with Hyperhomocysteinemia (3.7%) and 1 patient with carotid artery
stenosis with more than 75% narrowing (3.7%), 1 patient with vascular diseases and brucellosis (3.7%).

Table4. Absolute and relative frequency distribution of risk factors

Variable Frequency percentage

Acute Leukemia 6 22.25

No underlying cause 15 55.55
pre-eclampsia 1 3.7
DVT 1 3.7
Hyperhomocysteinemia 1 3.7
Carotid stenosis (75%) 1 3.7
Vascular problems 1 3.7
Brucellosis 1 3.7

total 27 100

Discussion And Conclusion

This cross-sectional- descriptive study aimed to examine the risk factors for ischemic stroke and to identify its factors in
order to prevent it quickly and also to reduce its impact. As mentioned, ischemic stroke happens in the 15-45 age group. 1%
of all types of strokes and in specialized center, 12% of strokes are ischemic stroke [5].

Risk factors and etiologic causes of stroke in young people are different compared to older people and prognostic factors
discussed in the case of elderly patients, usually cannot be used for young patients.

Present study has been conducted on the 16-45 age group and in terms of gender, 43 of patients were men (41.3%) and 61 of
them were women (58.7%) and femaLe to male ratio was 1.43.

In a study by. [5], patients were in the 15-45 age group and female to male ratio was 1.3. So the result of present study is
consistent with the result of their study.

In a retrospective study, it was concluded that the majority of male and female patients hospitalized due ischemic stroke
were between 45-54 and 20-54 years old, respectively [18].

In present study, history of diabetes (14.4%), history of valve problems (9.6%), history of MI (5.8%), history of migraine
(1%), hypertension (45.2%), history of dyslipidemia (27.9%), history of smoking (6.7%) were common risk factors in
patients with ischemic stroke.

In a study by [5], smoking (59.3%) and dyslipidemia (41.1%) were the most common risk factors. Although there is
significant difference between present study and their study in terms of percentage of dyslipidemia, they are consistent with
each other in terms of risk factors involved in young ischemic stroke.

In a study by [7], it was reported that the most common risk factors were smoking (55.5%), physical inactivity (48.2%),
hypertension (46.6%), dyslipidemia (34.9%), respectively. The results of present study are consistent with the results of their
study although there is a difference between them in terms of the order of risk factors.

In a study by [8], physical inactivity (48.2%) was also examined but in present study it was not examined and it is
recommended to examine it in future studies to make a decision about the change in life style.
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Overweight and obesity are independent risk factors for stroke so that relative risks of overweight and obesity in ischemic
stroke were 1.40 and 1.78, respectively and they were 1.25 and 1.80 in hemorrhagic stroke, respectively. Kefi A. et al.
concluded that smoking, diabetes mellitus and family history of stroke are the risk factors for stroke in the youth [20].

In a study by Owolabi [4], risk factors were hypertension (74.7%), smoking (50.7%) and hypercholesterolemia (9.9%) and
finally, it was concluded that according to the results, the incidence of stroke in young people was not rare as it was thought
and in a study by Razzaq. [13], hypertension and diabetes were reported in 43% and 30% of patients, respectively. The result
of present study is consistent with the results of both studies.

In a study by Tsong [21], 4 main factors were hyperlipidemia (53.1%), smoking (49.8%), hypertension (45.8%) and positive
family history of stroke (29.3%). 23 patients (9.6%) had Carotid stenosis with more than 50% narrowing (7.5%) and
vertebral artery (2.1%) and the most common cause of them was dissection.

After analyzing health statistics of 188 countries, it was found that most of deaths caused by stroke are related to modifiable
behaviors (such as smoking, poor nutrition, low physical activity) and metabolic factors (such as systolic high blood
pressure, body mass index, fasting blood sugar and total cholesterol and low glomerular filtration of kidney) and
environmental factors (such as air pollution, lead exposure) are places at 2™ and 3™ places, respectively [22]. The risk of
ischemic stroke in children and youth with congenital heart disease is 11 times higher than it in health people [23].

Finally, it can be said that the most important risk factors for stroke in people younger than 55 years old are smoking,
hypertension, dyslipidemia, obesity, diabetes mellitus and cardiac embolic disease, respectively [24]. Increased levels of IL-
6 and the size of the infarcted brain are of the most important factors affecting the prognosis of young patients with stroke
[25]. The risk of cardiovascular disease in young patients with stroke will increase after the first attack, especially when the
cause of stroke is cardiac embolism or large artery atherosclerosis [26]. As mentioned, despite the passage of a decade of
stroke in young adults, there are the symptoms of depression and anxiety in most cases that the doctors must pay attention to
this [27].

The most common factors for ischemic stroke are blood pressure, a history of dyslipidemia, diabetes, history of MI (9.6%)
and history of smoking. Given that in present study, the physical activity and their sleep were not examined and there are
few studies on factors causing ischemic stroke in adults, it is recommended to examine the change in life style in addition to
physical activity and sleep of patients in future studies. Also, the average age of patients was not examined in present study
and it can be examined in future studies along with the change in life style, physical activity, sleep, results of serological and
immunological tests.

Reference

1. Chen L, Chen J, Peng Q, Chen J, Zou Y, Liu G. Effect of Sling Exercise Training on Balance in Patients with
Stroke: A Meta-Analysis. PLoS One. 2016 Oct 11;11(10):e0163351.

2. Selvaraj UM, Poinsatte K, Torres V, Ortega SB, Stowe AM. Heterogeneity of B Cell Functions in Stroke-Related
Risk, Prevention, Injury, and Repair. Neurotherapeutics. 2016 Oct;13(4):729-747.

3. Sher K, Shah S, Kumar S. Etiologic patterns of ischaemic stroke in young adults. Journal of the College of
Physicians and Surgeons--Pakistan : JCPSP. 2013;23(7):472-5.

4. Owolabi L F, and Ibrahim A. “Stroke in Young Adults: A Prospective Study from Northwestern Nigeria, 2012; 5.

5. Spengos K, Vemmos K. Risk factors, etiology ,and outcome of first-ever ischemic stroke in young adults aged 15
to 45 - the Athens young stroke registry. European journal of neurology : the official journal of the European
Federation of Neurological Societies.2010; 17(11): 64-13858.

6. Hunnicutt JL, Aaron SE, Embry AE, Cence B, Morgan P, Bowden MG, et al. The Effects of POWER Training in
Young and Older Adults after Stroke. Stroke Res Treat. 2016;2016:7316250.

7. Von Sarnowski B, Putaala J, Grittner U ,Gaertner B, Schminke U, Curtze S, et al. Lifestyle risk factors for
ischemic stroke and transient ischemic attack in young adults in the Stroke in Young Fabry Patients study. Stroke;
a journal of cerebral circulation. 2013; 44(1): 25-119.

8. Arroja MM, Reid E, McCabe C. Therapeutic potential of the renin angiotensin system in ischaemic stroke. Exp
Transl Stroke Med. 2016 Oct 7;8:8.

9. Putaala J, Haapaniemi E, Metso AJ, Metso TM ,Artto V, Kaste M, et al. Recurrent ischemic events in young adults
after first-ever ischemic stroke. Annals of neurology. 2010;68(5):661-71.

10. Porter J, Mondor L, Kapral MK, Fang J, Hall RE. How Reliable Are Administrative Data for Capturing Stroke
Patients and Their Care? Cerebrovasc Dis Extra. 2016 Oct 18;6(3):96-106.

11. Tibaek M, Dehlendorff C, Jgrgensen HS, Forchhammer HB, Johnsen SP, Kammersgaard LP. Increasing Incidence
of Hospitalization for Stroke and Transient Ischemic Attack in Young Adults: A Registry-Based Study. J Am
Heart Assoc. 2016 May 11;5(5).

12. Synhaeve NE, Arntz RM, van Alebeek ME, van Pamelen J, Maaijwee NA, Rutten-Jacobs LC, et al. Women have a
poorer very long-term functional outcome after stroke among adults aged 18-50 years: the FUTURE study. J
Neurol. 2016 Jun;263(6):1099-105.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20L%5BAuthor%5D&cauthor=true&cauthor_uid=27727288
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20J%5BAuthor%5D&cauthor=true&cauthor_uid=27727288
https://www.ncbi.nlm.nih.gov/pubmed/?term=Peng%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=27727288
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20J%5BAuthor%5D&cauthor=true&cauthor_uid=27727288
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zou%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=27727288
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20G%5BAuthor%5D&cauthor=true&cauthor_uid=27727288
https://www.ncbi.nlm.nih.gov/pubmed/27727288
https://www.ncbi.nlm.nih.gov/pubmed/?term=Selvaraj%20UM%5BAuthor%5D&cauthor=true&cauthor_uid=27492770
https://www.ncbi.nlm.nih.gov/pubmed/?term=Poinsatte%20K%5BAuthor%5D&cauthor=true&cauthor_uid=27492770
https://www.ncbi.nlm.nih.gov/pubmed/?term=Torres%20V%5BAuthor%5D&cauthor=true&cauthor_uid=27492770
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ortega%20SB%5BAuthor%5D&cauthor=true&cauthor_uid=27492770
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stowe%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=27492770
https://www.ncbi.nlm.nih.gov/pubmed/27492770
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hunnicutt%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=27493828
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aaron%20SE%5BAuthor%5D&cauthor=true&cauthor_uid=27493828
https://www.ncbi.nlm.nih.gov/pubmed/?term=Embry%20AE%5BAuthor%5D&cauthor=true&cauthor_uid=27493828
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cence%20B%5BAuthor%5D&cauthor=true&cauthor_uid=27493828
https://www.ncbi.nlm.nih.gov/pubmed/?term=Morgan%20P%5BAuthor%5D&cauthor=true&cauthor_uid=27493828
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bowden%20MG%5BAuthor%5D&cauthor=true&cauthor_uid=27493828
https://www.ncbi.nlm.nih.gov/pubmed/27493828
https://www.ncbi.nlm.nih.gov/pubmed/?term=Arroja%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=27761230
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reid%20E%5BAuthor%5D&cauthor=true&cauthor_uid=27761230
https://www.ncbi.nlm.nih.gov/pubmed/?term=McCabe%20C%5BAuthor%5D&cauthor=true&cauthor_uid=27761230
https://www.ncbi.nlm.nih.gov/pubmed/27761230
https://www.ncbi.nlm.nih.gov/pubmed/27761230
https://www.ncbi.nlm.nih.gov/pubmed/?term=Porter%20J%5BAuthor%5D&cauthor=true&cauthor_uid=27750249
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mondor%20L%5BAuthor%5D&cauthor=true&cauthor_uid=27750249
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kapral%20MK%5BAuthor%5D&cauthor=true&cauthor_uid=27750249
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fang%20J%5BAuthor%5D&cauthor=true&cauthor_uid=27750249
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hall%20RE%5BAuthor%5D&cauthor=true&cauthor_uid=27750249
https://www.ncbi.nlm.nih.gov/pubmed/27750249
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tib%C3%A6k%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27169547
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dehlendorff%20C%5BAuthor%5D&cauthor=true&cauthor_uid=27169547
https://www.ncbi.nlm.nih.gov/pubmed/?term=J%C3%B8rgensen%20HS%5BAuthor%5D&cauthor=true&cauthor_uid=27169547
https://www.ncbi.nlm.nih.gov/pubmed/?term=Forchhammer%20HB%5BAuthor%5D&cauthor=true&cauthor_uid=27169547
https://www.ncbi.nlm.nih.gov/pubmed/?term=Johnsen%20SP%5BAuthor%5D&cauthor=true&cauthor_uid=27169547
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kammersgaard%20LP%5BAuthor%5D&cauthor=true&cauthor_uid=27169547
https://www.ncbi.nlm.nih.gov/pubmed/27169547
https://www.ncbi.nlm.nih.gov/pubmed/27169547
https://www.ncbi.nlm.nih.gov/pubmed/?term=Synhaeve%20NE%5BAuthor%5D&cauthor=true&cauthor_uid=27039389
https://www.ncbi.nlm.nih.gov/pubmed/?term=Arntz%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=27039389
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Alebeek%20ME%5BAuthor%5D&cauthor=true&cauthor_uid=27039389
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Pamelen%20J%5BAuthor%5D&cauthor=true&cauthor_uid=27039389
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maaijwee%20NA%5BAuthor%5D&cauthor=true&cauthor_uid=27039389
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rutten-Jacobs%20LC%5BAuthor%5D&cauthor=true&cauthor_uid=27039389
https://www.ncbi.nlm.nih.gov/pubmed/27039389
https://www.ncbi.nlm.nih.gov/pubmed/27039389

Shumaila Arshad et al, 2017

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

Pharmacophore, 8(6S) 2017, e-1173111, Pages 5

Razzag A A, Khan B A, Baig S M. Ischemic stroke in young adults of South Asia. J Pak Med Assoc, 2002;
422.4170

Amiri-Nikpour, M.R, Nazarbaghi, S, Ahmadi-Salmasi, B, Mokari, T, Tahamtan, U, Rezaei, Y. Cerebrolysin
effects on neurological outcomes and cerebral blood flow in acute ischemic stroke. Neuropsychiatric Disease and
Treatment. Volume 10, 3 December 2014, Pages 2299-2306.

Amiri-Nikpour, M.R, Nazarbaghi, S, Hamdi-Holasou, M, Rezaei, Y. An open-label evaluator-blinded clinical
study of minocycline neuroprotection in ischemic stroke: Gender-dependent effect. Acta Neurologica
Scandinavica. 131(1): 45-50.

Ghazavi A, Tonekaboni S.H, Karimzadeh P, Nikibakhsh A.A, Khajeh A, Fayyazi A. The Ketogenic and Atkins
diets effect on intractable epilepsy: A comparison. Iranian Journal of Child Neurology ; Volume 8, Issue 3, 2014,
Pages 12-17.

Karimzadeh P , Ghazavi A. Comparison of deflazacort and prednisone in Duchenne muscular dystrophy Iranian
Journal of Child Neurology VVolume 6, Issue 1, December 2012, Pages 5-12.

Ramirez-Moreno JM, Felix-Redondo FJ, Fernandez-Bergés D, Lozano-Mera L. Trends in stroke hospitalisation
rates in Extremadura between 2002 and 2014: Changing the notion of stroke as a disease of the elderly.
Neurologia. 2016 Oct 21. pii: S0213-4853(16)30207-9.

Guo Y, Yue XJ, Li HH, Song ZX, Yan HQ, Zhang P,et al. Overweight and Obesity in Young Adulthood and the
Risk of Stroke: a Meta-analysis. J Stroke Cerebrovasc Dis. 2016 Sep 8. pii: S1052-3057(16)30290-7.

Kefi A, Larbi T, Abdallah M, Ouni AE, Bougacha N, Bouslama K, et al. Young ischemic stroke in Tunisia: a
multicentric study. Int J Neurosci. 2016 Nov 13:1-6.

Lee TH, Hsu, WC, Chen C J ,.Chen S T. (2002). Etiologic study of young ischemic stroke in Taiwan. Stroke.
2002; 33(8): 1950- 1955.

Feigin VL, Roth GA, Naghavi M, Parmar P, Krishnamurthi R, Chugh S, et al. Global burden of stroke and risk
factors in 188 countries, during 1990-2013: a systematic analysis for the Global Burden of Disease Study 2013.
Lancet Neurol. 2016 Aug;15(9):913-24.

Mandalenakis Z, Rosengren A, Lappas G, Eriksson P, Hansson PO, Dellborg M. Ischemic Stroke in Children and
Young Adults With Congenital Heart Disease. J Am Heart Assoc. 2016 Feb 23;5(2).

Gonzalez-Gomez FJ, Pérez-Torre P, DeFelipe A, Vera R, Matute C, Cruz-Culebras A, et al. Stroke in young
adults: Incidence rate, risk factors, treatment and prognosis. Rev Clin Esp. 2016 Oct;216(7):345-351.

Fahmi RM, Elsaid AF. Infarction Size, Interleukin-6, and Their Interaction Are Predictors of Short-Term Stroke
Outcome in Young Egyptian Adults. J Stroke Cerebrovasc Dis. 2016 Oct;25(10):2475-81.

Aarnio K, Siegerink B, Pirinen J, Sinisalo J, Lehto M, Haapaniemi E, et al. Cardiovascular events after ischemic
stroke in young adults: A prospective follow-up study. Neurology. 2016 May 17;86(20):1872-9.

Maaijwee NA, Tendolkar I, Rutten-Jacobs LC, Arntz RM, Schaapsmeerders P, Dorresteijn LD, et al. Long-term
depressive symptoms and anxiety after transient ischaemic attack or ischaemic stroke in young adults. Eur J
Neurol. 2016 Aug;23(8):1262-8.


https://www.scopus.com/authid/detail.uri?authorId=56329300300&amp;eid=2-s2.0-84919388511
https://www.scopus.com/authid/detail.uri?authorId=23568444900&amp;eid=2-s2.0-84919388511
https://www.scopus.com/authid/detail.uri?authorId=56453554700&amp;eid=2-s2.0-84919388511
https://www.scopus.com/authid/detail.uri?authorId=56453069600&amp;eid=2-s2.0-84919388511
https://www.scopus.com/authid/detail.uri?authorId=56453437400&amp;eid=2-s2.0-84919388511
https://www.scopus.com/authid/detail.uri?authorId=55964954100&amp;eid=2-s2.0-84919388511
https://www.scopus.com/source/sourceInfo.uri?sourceId=4100151703&origin=recordpage
https://www.scopus.com/source/sourceInfo.uri?sourceId=4100151703&origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=56329300300&amp;eid=2-s2.0-84906104295
https://www.scopus.com/authid/detail.uri?authorId=23568444900&amp;eid=2-s2.0-84906104295
https://www.scopus.com/authid/detail.uri?authorId=56329291800&amp;eid=2-s2.0-84906104295
https://www.scopus.com/authid/detail.uri?authorId=55964954100&amp;eid=2-s2.0-84906104295
https://www.scopus.com/source/sourceInfo.uri?sourceId=17548&origin=recordpage
https://www.scopus.com/source/sourceInfo.uri?sourceId=17548&origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=26423060500&amp;eid=2-s2.0-84903947389
https://www.scopus.com/authid/detail.uri?authorId=25653211000&amp;eid=2-s2.0-84903947389
https://www.scopus.com/authid/detail.uri?authorId=26027884000&amp;eid=2-s2.0-84903947389
https://www.scopus.com/authid/detail.uri?authorId=55662642000&amp;eid=2-s2.0-84903947389
https://www.scopus.com/source/sourceInfo.uri?sourceId=19700174989&origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=26423060500&amp;eid=2-s2.0-84860990938
https://www.scopus.com/source/sourceInfo.uri?sourceId=19700174989&origin=recordpage
https://www.scopus.com/source/sourceInfo.uri?sourceId=19700174989&origin=recordpage
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ram%C3%ADrez-Moreno%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=27776958
https://www.ncbi.nlm.nih.gov/pubmed/?term=Felix-Redondo%20FJ%5BAuthor%5D&cauthor=true&cauthor_uid=27776958
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fern%C3%A1ndez-Berg%C3%A9s%20D%5BAuthor%5D&cauthor=true&cauthor_uid=27776958
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lozano-Mera%20L%5BAuthor%5D&cauthor=true&cauthor_uid=27776958
https://www.ncbi.nlm.nih.gov/pubmed/27776958
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guo%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=27618195
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yue%20XJ%5BAuthor%5D&cauthor=true&cauthor_uid=27618195
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20HH%5BAuthor%5D&cauthor=true&cauthor_uid=27618195
https://www.ncbi.nlm.nih.gov/pubmed/?term=Song%20ZX%5BAuthor%5D&cauthor=true&cauthor_uid=27618195
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yan%20HQ%5BAuthor%5D&cauthor=true&cauthor_uid=27618195
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20P%5BAuthor%5D&cauthor=true&cauthor_uid=27618195
https://www.ncbi.nlm.nih.gov/pubmed/27618195
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kefi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27426935
https://www.ncbi.nlm.nih.gov/pubmed/?term=Larbi%20T%5BAuthor%5D&cauthor=true&cauthor_uid=27426935
https://www.ncbi.nlm.nih.gov/pubmed/?term=Abdallah%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27426935
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ouni%20AE%5BAuthor%5D&cauthor=true&cauthor_uid=27426935
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bougacha%20N%5BAuthor%5D&cauthor=true&cauthor_uid=27426935
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bouslama%20K%5BAuthor%5D&cauthor=true&cauthor_uid=27426935
https://www.ncbi.nlm.nih.gov/pubmed/27426935
https://www.ncbi.nlm.nih.gov/pubmed/?term=Feigin%20VL%5BAuthor%5D&cauthor=true&cauthor_uid=27291521
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roth%20GA%5BAuthor%5D&cauthor=true&cauthor_uid=27291521
https://www.ncbi.nlm.nih.gov/pubmed/?term=Naghavi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27291521
https://www.ncbi.nlm.nih.gov/pubmed/?term=Parmar%20P%5BAuthor%5D&cauthor=true&cauthor_uid=27291521
https://www.ncbi.nlm.nih.gov/pubmed/?term=Krishnamurthi%20R%5BAuthor%5D&cauthor=true&cauthor_uid=27291521
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chugh%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27291521
https://www.ncbi.nlm.nih.gov/pubmed/27291521
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mandalenakis%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=26908411
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rosengren%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26908411
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lappas%20G%5BAuthor%5D&cauthor=true&cauthor_uid=26908411
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eriksson%20P%5BAuthor%5D&cauthor=true&cauthor_uid=26908411
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hansson%20PO%5BAuthor%5D&cauthor=true&cauthor_uid=26908411
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dellborg%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26908411
https://www.ncbi.nlm.nih.gov/pubmed/26908411
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gonz%C3%A1lez-G%C3%B3mez%20FJ%5BAuthor%5D&cauthor=true&cauthor_uid=27297118
https://www.ncbi.nlm.nih.gov/pubmed/?term=P%C3%A9rez-Torre%20P%5BAuthor%5D&cauthor=true&cauthor_uid=27297118
https://www.ncbi.nlm.nih.gov/pubmed/?term=DeFelipe%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27297118
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vera%20R%5BAuthor%5D&cauthor=true&cauthor_uid=27297118
https://www.ncbi.nlm.nih.gov/pubmed/?term=Matute%20C%5BAuthor%5D&cauthor=true&cauthor_uid=27297118
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cruz-Culebras%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27297118
https://www.ncbi.nlm.nih.gov/pubmed/27297118
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fahmi%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=27402591
https://www.ncbi.nlm.nih.gov/pubmed/?term=Elsaid%20AF%5BAuthor%5D&cauthor=true&cauthor_uid=27402591
https://www.ncbi.nlm.nih.gov/pubmed/27402591
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aarnio%20K%5BAuthor%5D&cauthor=true&cauthor_uid=27164672
https://www.ncbi.nlm.nih.gov/pubmed/?term=Siegerink%20B%5BAuthor%5D&cauthor=true&cauthor_uid=27164672
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pirinen%20J%5BAuthor%5D&cauthor=true&cauthor_uid=27164672
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sinisalo%20J%5BAuthor%5D&cauthor=true&cauthor_uid=27164672
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lehto%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27164672
https://www.ncbi.nlm.nih.gov/pubmed/?term=Haapaniemi%20E%5BAuthor%5D&cauthor=true&cauthor_uid=27164672
https://www.ncbi.nlm.nih.gov/pubmed/27164672
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maaijwee%20NA%5BAuthor%5D&cauthor=true&cauthor_uid=27094933
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tendolkar%20I%5BAuthor%5D&cauthor=true&cauthor_uid=27094933
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rutten-Jacobs%20LC%5BAuthor%5D&cauthor=true&cauthor_uid=27094933
https://www.ncbi.nlm.nih.gov/pubmed/?term=Arntz%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=27094933
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schaapsmeerders%20P%5BAuthor%5D&cauthor=true&cauthor_uid=27094933
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dorresteijn%20LD%5BAuthor%5D&cauthor=true&cauthor_uid=27094933
https://www.ncbi.nlm.nih.gov/pubmed/27094933
https://www.ncbi.nlm.nih.gov/pubmed/27094933

