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Background: Young adults are likely to distinguish risk factor from
elderly concerning ischemic stroke.

Aims and Objective: Measure the comparison of risk factor between the
young adult and elderly onset of ischemic stroke.

Material and Methods: This was a cross sectional study using secondary
data from electronic medical record and electronic stroke registry of Bethesda
Hospital Yogyakarta Indonesia. The stroke was diagnosed with standard way
by well-trained neurologist and confirmed with CT Scan. The risk factors were
defined systematically. We used OpenEpi sample size calculation and Statistical
Package for Social Sciences version 20 with significance level 0,05.

Results: The data of 200 subjects consisted of 100 patients aged under 50
years and 100 patients aged above 50 years. Patients in the elderly group more
frequently had atrial fibrillation (92,3% vs 7,6%, p= 0.001). On the other hand,
the elderly group more often dyslipidemia (52,1% vs 47,9%) and ischemic heart
disease (75% vs 25%). Diabetes and hypertension are more common in young
onset compare the old one (57,1% vs 42,9% and 57,6% vs 42,4%). There was
not a significantly different risk’s factor include dyslipidemia, ischemic heart
disease, diabetes and hypertension both of the group.

Conclusion: Atrial fibrillation is the leading risk factor for ischemic stroke,

Tel.: +6281294638229

E-mail: drpinzon] 7@gmail.com particularly in elderly patients. These findings suggest specializing stroke care to

secondary prevention in patient with risk factors.
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NIEMUAJBIK HHCYJIBT BACTAJIY KE3IHAE KKACTAP MEH ET/IE ATAMIAPIA KAYIII PAKTOPJIAPBIH
CAJIBICTBIPY
P.T. IIun3on, ®. bypana

Memuumna mexre6i, lyr Bakan Xpucruan yuusepcureri, Jbkokbsikapra, Mnmonesus

T¥XbIPbIMOAMA

Kipicne: XKac agampap erae agamaapra kaparania MweMUsinbiK MHCYNbTKA KaTbICTbl Kayin dhakTopbiH aiblpyFa kabineTTi.

MakcaTtbl MeH MiHAeTTepi: Vwemmanbik nHCynsT 6acTtany kesiHae XacTtap MeH erge agamaap apacbliHaarbl Kayin (akTopbiH canbICTbIpyabl
baranay.

MaTepuanpap meH agictep: byn betecaa knuHukacbiHbIH ([>xokbsakapTa, NHOoOHE3Us ) MHCYNbTTapbl 60MbIHLLIE 3NEKTPOHABIK MeanLMHanbIK
KapTanap MeH aneKkTpoHAblK Ti3iniMHeH KamTanama AepekTepdi nanganaHymeH kernpeHeH 3eptTey 6ongbl. MHCynbTTi xofapbl GinikTi Hesponor
OSCTYpni a4icneH AvarHoCTVKanaHAbl XeHe KOMMbloTepnik Tomorpadms 3epTreyimeH pactangbl. Kayin daktopnapbl xymneni Typae aHblKTangb.
Bi3 OpenEpi ipikTemeciHiH kenemiH ecenTteyai xxeHe KoFamablK FblfbIMAAPAbIH CTaTUCTVKanNbIK AepekTepiH eHaey bargapnamace! naketiH (20-wbl
Hyckacbl, 0,05 MaHainiri oeHreiMeH) navganaHabIk.

Hatumxenepi: 200 3eptTenin xartkaHaap Typanbl aepekrep 50 xacka geniHri 100 naumeHTTeH xaHe 50 xacTaH ynkeH 100 nauneHTTepaeH
Typaabl. YNKEeH acTafbl TONTbIH NauneHTTepiHae Xypekwe dpunbpunnaums (92,3% kapcel 7,6%, p= 0.001) xuipek kesgecTi. EKiHLUI XaFblHaH, ocbl
TOMTbIH NauneHTTepiHae aucnunuaemus (52,1% kapcbl 47,9%) xoHe XypeKTiH nwemusnsik aypybl (75% kapcbl 25%) xuipek kesgecTi. [inabet neH
rMnepTeH3ns erge xacTafbl adamaapMeH canbICTbipFanaa XacTtap apacbiHaa aca TtapanfaH (57,1% 42,9%-ra kapcbl xaHe 57,6% 42,4%-Fa kapchbl).
Eki TonTapaarbl ANCIMMMAEMUSIHBIL, XXYPEKTIH NLWEeMUAIbIK aypyblH, AnabeT neH runepTeH3usiHbl KockaHaa, KayinTiH antapnbeiktan Typni dhaktopnapsl
TabbinMagbl.

KopbITbiHAbI: XKypekiie hnbpnnnaumsacs! nueMmUsnbiK MHCYnbTka, atan antkanaa erge nauneHTTepae KayinTiH Herisri daktopbl 60nbin Tabbl-
nappl. Ocbl HeTUXENep Kayin dakTopnapbl 6ap nauneHTTepae Kavitanama npodunakTuka YLWiH MHCYNLTTI MaMaHAaHAbIpbINFaH eMaeyai kamTuabl.

Heri3ri cespep: nwemmnsanbik MHCYNLT, Xac epekiweniri Tobbl, kayin dakropnapsl
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CPABHEHHUE ®AKTOPOB PUCKA ¥ MOJIOABIX U MOKHUJIBIX JIIOAENA NPU HACTYILIEHUA HIIEMHUYECKOI'O
HHCYJIbTA
P.T. IIun3on, ®. bysana

IIxona Menuuunbl, XpuctHanckuii ynusepcuret Jlyra Bakana, Jlxokbsakapra, Muaonesus

PE3IOME

BeeaeHue: Monoable noaun 6onee cnocobHbl OTNNYKTE haKTop pUCKa kacaTenbHO ULLEMUYECKOTO MHCYNbTa, YeM NOoXuIble Noau.

Llenun n 3apaum: OueHnTb cpaBHeHWe akTopa pucka Mexay MOnoAbIMU U NOXUbIMY NOABMU NPU HACTYNNEHUN ULLEMUYECKOTO MHCYIbTA.

MaTtepuanbl n meToabl: 310 GbINO NONepevHoe UccnefoBaHNe C MCMOMNb30BaHMEM BTOPUYHbBIX AAHHbBIX U3 ANEKTPOHHBIX MeANLIMHCKMX KapT
1 anekTpoHHoro PeecTpa no uHcynstam KnuHukn Betecaa, Oxokbsikapta, MHOoHe3ns. MHcyneT Obin AnarHoOCTMPOBaH TPagWUMOHHBIM METOAOM
BbICOKOKBaNMMULIMPOBAHHbLIM HEBPOIOIrOM M NOATBEPXAEH MUCCNEefOBaHWEM KOMMbIOTEPHOW ToMorpadum. ®aktopbl pyucka bbinv onpegeneHbl cu-
cTemaTmyecku. Mbl ucnonb3oBanu noacyet obbema Bbibopku OpenEpi 1 nakeT nporpamm 06paboTkv CTaTUCTUHECKUX AaHHbIX OOLLECTBEHHbIX HayK,
Bepcus 20, ¢ ypoBHeM 3HadmmocTn 0,05.

Pesynbratbl: [aHHble 0 200 nccnegyemblx coctoanu na 100 nauyueHToB B BospacTte Ao 50 net 1 100 naumeHToB cTapLue 50 net. Y nauneHToB
B rpynne cTapLuero Bo3pacTa yalle BCcTpevanach npeacepaHas dovbpunnaums (92,3% npotus 7,6%, p= 0.001). C apyrot CTOPOHbI, y NaLMeHTOB
3TOW rpynnbl YaLe BcTpeyanack aucnunuaemus (52,1% npotus 47,9%) n nwemmnyeckasi 6onesHb cepaua (75% npotus 25%). inabeTt v runepteHsus
Hanbornee pacnpocTpaHeHbl cpeay MOMoAbIX B CpaBHEHUM ¢ noxunbiMu (57,1% npotme 42,9% n 57,6% npotus 42,4%). 3HaunTeNbHO pasnuyHbIX

¢pakTopoB prcka He Gblo 06HapyXeHO, BKMoYas AUCIIUNMAEMUIO, LeMUYecKyto GonesHb cepaua, AnabeT 1 rmnepTeHsnio B 06enx rpynnax.
3akntouenue: MpeacepaHan ubpUNNALMsS ABMSETCS OCHOBHBLIM (haKTOPOM pycKa A ULLIEMUYECKOro MHCYIbTa, B 0COGEHHOCTU Y NMOXMITbIX
nauveHToB. [laHHble pe3ynsTaTbl NpeanonaratoT crneunanaMpoBaHHOE NeYeHe MHEybTa Ans BTOPUYHON NPoUNakTUkL Y NaumMeHToB ¢ dhakTopamm

pucka.

KnioueBble croBa: ULLIEMUYECKUIA MHCYIIBT, BO3pacTHas rpynna, aktopbl pucka

Introduction

Stroke is one of the most public health concerns worldwide
as it is the leading cause of disability [1]. In Indonesia, stroke is
the number one cause of hospital death [2,3]. Stroke survivors
will have limitation in physical, psychological, and social
functions [4].

Although stroke is a disease associated with old age, recent
studies suggest that rates of stroke in younger population (<50
year age) has been increasing [5]. The Dijon Stroke Registry, a
French population-based study, also found a rise in the incidence
of ischemic stroke in individuals age <55 years from 8.1 in 100
000/year in 1985-1993 to 10.7 in 100 000/year in 1994-2002,
and to 18.1 in 100 000/year in 20032011 [6]. Also a greater
incidence of young stroke was reported in developing countries
ranging from 45 to 70 in 100,000 people/year [7-9].

The prevalence of standard modifiable vascular risk factors
in young stroke patients is different from that in older patients.
Modifiable risk factors for stroke, such as dyslipidemia, smoking
and hypertension are highly prevalent in the young stroke
population [10]. In another study, hypertension, heart disease
(including atrial fibrillation) and diabetes mellitus are the most
common risk factors among the elderly [11]. The understanding
about comparison between each risk factor will help physicians
to make a good decision in managing the disease [10].

The studies about stroke risk factor in Indonesia are very
limited. The hospital based epidemiological data are limited.
The aim of this study was to measure the comparison between
the young adult and elderly onset of ischemic stroke.

Materials and methods

This was a cross sectional study using secondary data
from electronic medical record and electronic stroke registry
of Bethesda Hospital Yogyakarta Indonesia. The stroke was
diagnosed with standard way by well-trained neurologist
and confirmed with CT Scan. We used OpenEpi sample size
calculation. The proportion of dyslipidemia in young adult is
34,4% and the proportion of dyslipidemia in elderly onset is
23,6%. The calculation showed that minimal sample in each
group is 100.

The risk factors were collected form electronic medical
record and electronic stroke registry. Atrial fibrillation was
present if the patient was previously diagnosed by a cardiologist

or if the arrhythmia was found on a short ECG record performed
on admission. Dyslipidemia was defined as the use of lipid
lowering agents or a serum cholesterol level >200 mg/dl or
LDL level above 100 mg/dL, or triglyseride level above 150
mg/dL in fasting condition. Ischemic heart disease was defined
as history of acute myocardial infarction or angina pectoris.
The hypertension was defined as the blood pressure > 140/90
in more than two visits or in consumption of antihypertensive
medication. The diabetes was defined as fasting glucose level
more than 110 mg/dL or post prandial more than 180 mg/dL, or
taking oral anti diabetic/insulin.

The data were presented in descriptive and analytic way.
We used OR (Odds Ratio) and 95% Confidence Interval to
show the comparison. We used SPSS version 20 to calculate the
significance level (p<0,05%).

Ethical clearance for conducting the study was obtained
from the ethic committee, Duta Wacana Christian University
School of Medicine Yogyakarta, Indonesia. The Number for
ethical clearance is 552/C.16/FK/2017.

Results

The data of 200 subjects consisted of 100 patients aged
under 50 years and 100 patients aged above 50 years. The
characteristic of risk factors in stroke patients are shown in
Table 1. The elderly patients are more often atrial fibrillation,
dyslipidemia and ischemic heart disease. Hypertension and
Diabetes are more in young onset compare the old one.

The comparative analysis of risk factor between the young
adult and elderly onset of ischemic stroke were shown in Table
2. This study showed that patients in the elderly group had more
frequently atrial fibrillation (OR 2,297, 95% CI: 1.897 ;2.772,
P<0,001). There was not a significantly different risk’s factor
include dyslipidemia, ischemic heart disease, diabetes and
hypertension both of the group.

Discussion

The main purpose of this study was to measure the
comparison between the young adult and elderly onset of
ischemic stroke. The results of our cross sectional suggest
that atrial fibrillation is the significant vascular risk factor that
was found to be more common in the elderly population than
in the young adults. In a study conducted Clinic of Neurology,
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Table 1 Risk factors of ischemic stroke in the two age groups

Age
Variable Total
<50 years old >50 years old
N % n % N %
Atrial Fibrillation
Yes 2 7.6% 24 92.3% 26 100%
No 98 56.3 % 76 43.6% 174 100%
Dyslipidemia
Yes 45 47.9% 49 52.1% 94 100%
No 55 51.9% 51 48.1% 106 100%
Ischemic Heart
Disease
Yes 3 25% 9 75% 12 100%
No 97 51.6% 91 48.4% 188 100%
Hypertension
Yes 49 57.6% 36 42.4% 85 100%
No 51 44.3% 64 55.7% 115 100%
Diabetes
Yes 24 57.1% 18 42.9% 42 100%
No 76 48.1% 82 51.9% 158 100%

Table 2 The comparative analysis of risk factor between the young adult and elderly onset of ischemic stroke.

Predicators OR 95 CI P Value
Atrial Fibrillation 2.297 1.897; 2.772 0.001
Dyslipidemia 0.852 0.488; 1.485 0.571
Ischemic Heart Disease 0.313 0.082;1.191 0.074
Hypertension 1.708 0.970; 3.009 0.063
Diabetes 1.439 0.724; 2.857 0.298

Hyogo Brain and Heart Center at Himeji Japan, patients in
the older group more frequently had atrial fibrillation (35.2%
versus 24.7%, p= 0.018) [12]. Similarly, previous studies have
found that there was a significantly higher proportion of atrial
fibrillation in older onset comparing with the young adults (25%
versus 10,2%, p =0.002) [13].

The progressive loss of conduction tissue cells and
pacemaker function accounts for the increased incidence of
atrial fibrillation in the elderly [14]. There is a high prevalence
of atrial fibrillation and heart diseases (including coronary
heart diseases, arrhythmia and chronic heart failure) in elderly
patients, which makes cardiogenic embolism a more frequent
cause of ischemic stroke [15]. Some studies suggested that atrial
fibrillation might supercede hypertension to be the primary risk
factor for ischemic stroke in patients aged over 80 or 85 years
[13]. Therefore, early recognition and intensive control of heart
diseases, especially using warfarin, are of critical importance in
reducing the incidence of ischemic stroke in the elderly.

Younger patients tend to have lower incidence of atrial
fibrillation associated co-morbidities such as hypertension,
heart failure and structural heart disease that are frequently
encountered in elder patients with atrial fibrillation. Other
lifestyle related factors such as alcohol use, obesity, physical
activity and genetic risk factors play a significant role in the
pathogenesis of atrial fibrillation in young [16].

This study found that dyslipidemia were more found in
elderly onset (52,1% vs 47,9% ) Table 1. Previous studies had
shown that dyslipidemia more common in elderly onset [17-18].
Triglyceride levels increase with age and reach a peak in men
age 50-59 and in women age 60-69 years. Apolipoprotein B also
increases progressively with age and this increase is associated

with an increased prevalence of small dense LDLc [19]. In
contrast to other studies showed that dylipidemia are highly
prevalent in the young stroke population. [20-21] There was no
statistically significant difference considering the prevalence
of dyslipidemia between the young adult and elderly onset
(P=0,571). This increasing tendency of dyslipidemia in young
adults could be the result of changes in lifestyle and eating habits
of the young people.

This study found that ischemic heart disease were more
found in elderly onset (75% vs 25%) Table 1. Previous study
showed that ischemic heart diseases were more frequent in
middle age (50-80 years) and very old (>80 years) patients
[22]. Atherosclerosis is the main cause of coronary heart
disease and a major cause of ischemic stroke. In the Reduction
of Atherosclerosis for Continued Health (REACH) study,
established coronary heart disease was present in 37.9% of the
patients with ischemic stroke or transient ischemic attack [23].
There was no statistically significant difference considering
the prevalence of ischemic heart disease between the young
adult and elderly onset (P=0,074). This increasing tendency of
ischemic heart disease in young adults could be the result of
changes in lifestyle and eating habits of the young people.

This study found that hypertension more found in young
adults (57,6% vs 42,4%). Tabel 1.

Previous study showed that hypertension were more
frequent in young adults. [10,12,24]. In contrast to other studies
showed that hypertension is the most common risk factors
among the elderly [11,25]. There was no statistically significant
difference considering the prevalence of hypertension between
the young adult and elderly onset (P=0,063). The discord between
different studies may be resulted from the different racial and
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environmental factors in the pathogenesis of hypertension.

This study found that diabetes were more found in young
adults (57,1% vs 42,9%). Table 1. Previous studies had shown
that diabetes more common in young adults [13,26-27]. In
contrast to other studies showed that diabetes is the most
common risk factors among the elderly [11]. There was no
statistically significant difference considering the prevalence
of dyslipidemia between the young adult and elderly onset
(P=0,298). Risk for stroke is actually higher in the young
population with diabetes. According to data from the Greater
Cincinnati/Northern Kentucky stroke study, diabetes increases
ischemic stroke incidence in all age groups, but this risk is most
striking before the age of 55 years in African Americans and
before the age of 65 years in Whites [28] .

The limitation of this study was the use of cross sectional
method. We could not clarify the duration and sustainability
of treatment for each risk factor. The recognition and control
of atrial fibrillation should also be taken seriously in elderly
population. Additionally, young adults with a history of vascular

events should be educated early to control risk factors effectively.

Conclusion

Finally, it can be concluded that atrial fibrillation is the
leading risk factor for ischemic stroke, particularly in elderly
patients. Hence, early recognition and intensive control of atrial
fibrillation are of critical importance in reducing the incidence
of ischemic stroke in the elderly. On the other side, dyslipidemia,
ischemic heart disease, hypertension and diabetes are the risk
factor modification of stroke. They are commonly seen not only
in elderly patients but also in younger patients. However, these
conditions are affected by many factors, such as diet and today’s
unhealthy lifestyle. Therefore, by conducting this research, we
suggest specializing stroke care to secondary prevention in
patient with risk factors.

Disclosures: There is no conflict of interest for all authors.
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