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Factors analysis affecting stroke disease revealed using association rules
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Abstract

The World Stroke Organization (WSO) survey found 20 million people working age and elderly annually were
at risk of stroke. Several factors can affect the risk of stroke, including family history, work stress, lifestyle, and diet.
These factors can be intensified by living in an ever-changing society and environment. When the symptoms of a
stroke (such as blurred vision, hemiplegia, myasthenia gravis, and Bell’s palsy) significantly impact daily life it is crucial
to get medical attention. So, it is essential to analyze relevant factors to assist individuals to avoid behaviors that may

contribute to the risk of a stroke. This research aims to analyze the risk factors that may yield an opportunity for stroke
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with association mining rules using the Apriori algorithm. For the experiment, the Apriori algorithm was used to com-
pute and determine the support and confidence values as 0.27 and 0.25, respectively. This research identified the top
five factors contributing to stroke: body mass index (BMI), ever-married, work type, heart disease, and age. We then
used the gain ratio technique to select features with a gain value of 0.05. The gain ratio algorithm selected the follow-
ing significant factors: age, body mass index (BMI), ever-married, hypertension, and heart disease, respectively. The

experimental results showed that the factors selected using the Gain ratio method were the same as the factors

chosen by the Apriori algorithm. Consequently, the five chosen factors significantly impact the cause of stroke.

Keywords: Stroke disease, association rules, Apriori algorithm, feature selection, gain ratio technique
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WwaBWIDd Apriori (Apriori Algorithm)

S
ee E2

Puaaudd Apriori LIunTzUIBWMIIRIRIUNT
mngmmé’uﬁufﬁﬁnauai@ﬂ (Agrawal & Srikant, 1994)
Amsitazlillddumannnnnganuduiuiiiloniain
Tole LL@iﬁ]:ﬁu%ﬂI@l?.Il‘ﬁl,"ﬁ@ﬁflﬂ’ﬂNﬁll'mﬂ’j’lﬁ’lﬁﬁUﬁtgu
4@ (Minimum Support Value) vl#aunsndaioa
Pemsidanuiialumafasiuiuaan (Uszya guann
Hod uazwyd 1§, 2562; aauurl Inendied waznioen
Uwa’iqw’f{ 2564) (U3zys FURNIINGY LAZWE 9, 2562
mn&umﬁgﬂLﬁaﬂazgnﬁﬂﬂlﬁﬁaa%wgﬂl,mwaa

J Sci Technol MSU

dayaluanduiialyl lasvimsdunzduuovesdeyaly
Boy 9 auﬂszﬁl'avl,sjmminﬁumgﬂLmumaa"ﬂagaﬁmu
W baan mnﬁuﬁw:ﬁ’lgmmwaaﬁagaﬁmummﬁm
siaywisnuauaadunganaduiug Taglinomet
duenvasiaNuain (Wang et al., 2018)
qm@iumaqﬁumuﬁ’% Apriori fiaauLTIVad
msﬁ’umgﬂuuuﬁa;&aﬁLﬁ@imﬁuﬂaﬂ AUNZEIRTUTA
iagaﬁﬁﬁﬁaﬁmwgmﬁagaLLa:smmﬁTa;&aﬁ'\mumﬂ
I@mzvl,&iﬁmimwgﬂLLumTa%laﬁ%wﬁﬁmmﬁ@%ﬂn’hmmﬁVT
frwualy WHns Unmuurl uazaana w3als, 2561)
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5. 78 FP-Growth (Frequent-Pattern Growth)

3% FP-Growth tTJunitsluisnisvasnsaum

' o
a

R aaﬁagamﬁ@ﬁm’mﬁuﬂaﬂﬁﬁﬂszaw%mwﬁﬁq@

#ANNNT22930 FP-Growth Aaazlifinsaths Candidate
ltems UazaUTBYRINIUTOYALNES 2 a%1 fulasssia
msémﬁagaﬁﬁm’h FP-Tree 3%ilauilunmsuriiaym
a3 Apriori ’Luudmaamsémﬁagammm%mﬂpu
FoyarililFaumlunistszuauaiialildngany
FuAns lasaainauuy Tree Structure Traldiiaainu
fUNUTIZAINY Itemsets TatayAIzULN Items iy 1
saufiiniu lagidunin 1 ensfiiedulay wia One
Frequent Itemset (Shabtay et al., 2020) NIZLIUNIN
22558 FP-Growth azutsaaniilu 2 Tuaau lagduaaui
1 92NMIFTN FP-tree lagazyinmMssuwItinndn Support
maagﬂLmuéhLLﬂw%aﬂﬁ]%'yﬁLﬁmﬁuua:mﬁ’mﬁ@ﬁm%ga
mumaﬁumgm’mmmﬂiﬂmﬁam’%mnf'] Tree Phase
LazTUAaUT 2 EECRAR I asiladufiSanuduiusiu
9N FP-tree figodnluduaanusnizaniunonitin
Growth Phase 1au373U&33% FP-Growth azlfiianitay
ni1lun1swn Frequent ltems uddnazifiadynifivga
%Qaﬁ'ﬁmsm:mwad“ﬁagamn Fyasuny Frequent
items |65 (Bagui et al., 2020; Bi11 WATWS NLERA,
2561)

6. 8n13Eclat (Equivalence Class Clustering

and Bottom-up Lattice Traversal Algorithm)
3%M13 Eclat {udana3fiugniunsning
ANufuRuivaItoys %a@umsﬁwuﬁa%@mjmaa
Frequent ltemset 3] Fedanasfiv Eclat Widdudanes
fuwsng dmiunmamingenuduiuivaidays danad
ﬁwﬁugm%ﬁﬂﬁa’?’% Apriori Algorithm lasidana3fia Eclat
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U3ud398191n35n3 Apriori VL@Tgﬂﬂ%’ﬂﬂ@@ﬂszaw%mw
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dana3fiu Eclat azlafinnsnivuadn
Confidence wazen Lift Asnafianusniugwiunsinll
Siezianuiuiug lumenduiwdalidasing tuning
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anuidgiwu Wwmadenlidldsznineanu
TumsminganuFuius wialinmnnuawaindds g
eanumanzanwasmsldundenganuiuiussmsy
TsinlAiaes &sivinaulaigaiudanasiinde f4u
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Suaeuilvin¥3Ems Eclat uanesiuaE Apriori 39y 1w
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FPmawinganuFNRuET93S Apriori Sullu
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WUSHN LT% AITaInsnsEudILuUaawlal azins
s auiAisdasiuasinaula (Online Shopping)
vﬁaLﬂum‘%aaﬁaé’m%umsﬂ%’uﬂ;amimamUauﬁﬂumi
%amm’m%ﬁﬁm (Store Shopping) 1 ud (Das et al.,
2018)

FAADWNTANRBNITIVE

it umAtedemasangaaduiug
VaITBYA Lﬁaﬁumm’mé’uﬁuﬁ‘maaﬁagakﬂmamﬁa@
suosnuiedufiisndas uasdadonilaiofssnadans
\Ralsanaaaidanauasnnngiiasduds 2 55ms ldu
Tunauds Apriori 1833 FP-Growth 3ntiuaziniladed
Haanis 2 3Emsutsudsuduilededildannig
FwITA83E Gain Ratio 84 dwitniAalianguanm e
wiailainfimunzan lasmnasevsslfgadaysanasgin
(Benchmark Dataset) LW@E1%

Iumuﬁﬁﬂﬁvlﬁmhm:uaumm%ﬁamﬁaa‘ﬁaga
(CRISP-DM Process) (Plotnikova et al., 2022; Anddna
11305 WazAmkz, 2565; §FIun &nBId, 2560) ANV 5

e

duaenwinlfidlunsauvesmysifiumyisy aoil 1) M3
manudhladywuszmavianudilidays 2) M
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fwazBoadadalyil
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1. mamanudnlailam wezmsvinanadnla
°1Taanla (Understanding the Problem and Data)
ANNNTEI1TIAVBIRNTAN World Stroke
Organization WuiganiwInNdszaudywilsanase
\Weaswad liinAdelafumunadeyadudwinan
sialEFnsunissnmn Jufaratoyalianasaiion
auasinounslwivlod Kaggle uwaziindduldiduya
iagammgmﬁ%ﬁwmﬁﬁ%’yw"w"a%lmwzﬁ%"]ﬂa%'ﬂﬁ"]ﬁmu
fivnlAalse uazmanensoimaialse Wudu ualn
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guq%‘% Fofluname srduanuduEan sEautimaln
\fea nzlsaiala lagkadws (Output) v83dayamanin
utiseanidu 2 ngy (Class) Ao (ulsanaanifaasuas
uazldilulsanaaaifananas

2. mim‘%wﬁaga (Data Preparation)
Tusawnmaassudaysidunsiaaionga

tayatsznavldpiaivniaSuniuenn3ing (Attribute)

'
A

Agsnadalonianisiialsavaaaidonauas il
iagaﬁ'ﬂ'ﬂ&igﬂuﬂad@iﬂﬁagﬂugﬂuuuﬁmmsnﬁwiﬂﬁw
mefmaamwé'uﬁuﬁ“"uaaﬁa%la"lﬁ 910 TR BUNILAS
auﬁagaﬁsmaz@mﬁa@iavlﬂﬁ
2.1 mautlasdnaya (Data Transformation)
“ﬁy'umaummﬂaamﬁa;&a WWwn1sdsu
slunvvastoyaliadusluunln %a‘ﬁuag’ﬁuﬁﬂwmwad
ia;gaﬁ%’mﬁu \u Jadpans (Age) iagammqﬁl,ﬂuﬁ’amm
azpnuiasenliidugasvass leur Old-age, Adulthood
e Teenage fadplsannuauladia (Hypertension) L8z
15aala (Heart Disease) azpnutasendu 0 = No uaz 1
= Yes 1a38Lne (Gender) 2zuladfn 1 = Female uaz 0
= Male LTuan waé’wfmmmﬁaamﬁagameé'a Table
1 uaﬂmﬂﬁﬁmmﬂaaﬁa;&aslﬁlﬂmmuvlum% (Norminal-
ToBinary) Wiamiudasddayaliadlugtuuy 2 ddaya
Paduaaziads
2.2 MINANNAZE1AToYA (Data Cleaning)
LﬁamJmmlﬁﬁ'uﬁaga‘[swaamﬁa@
auaadufizoudes nszuannisdalldanisvinainu
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(Data Redundancy) Lmk“ﬁﬂ;&ﬂﬁﬂ%@h’hd (Missing Value)
lasfifandwmditamiadayanisesdiuaanly :1uide
atuiRaanmsiamsiindemIaugayaua e
7798an (Deleting Missing Values) Lﬁaﬁmimwmﬂﬁaga
98 4,982 swmswudwﬁ"ﬂagamﬂﬁa 59.88% Hiiln
Toyanidua1ing asiu Lﬁaauﬁayaﬁtﬁumdwaaﬂﬁﬂﬁ
A v nl' o % % o 6
maamagam:mvl,ﬂmwﬂgmmauwumwm 1,999 183

Table 1 lllustration of the outputs of the data transformation.

Stroke Factors Outputs

Gender - Female

- Male

Age - Adulthood
- Old Age

- Teenager

- Yes
- No

Hypertension

- Yes
- No

Heart Disease

- Yes
- No

Ever Married

Work Type - Children

- Government Jobs
- Never Worked

- Private

- Self-employed

- Rural
- Urban

Residence Type

Average Glucose Level - Diabetes
- Normal

- Risk of Diabetes

Body Mass Index (BMI) - Normal
- Obesity

- Underrated

Smoking Status - Formerly Smoked
- Never Smoked

- Smoke

3. mﬁ'@mﬁagaﬁ"l.ajauqa (Imbalanced Data)
Lﬁaﬁﬂmﬁmﬂzﬁﬁagaﬁt@%m 1,999 318N13
wuiwaﬁmumaaﬁa;&ahu@ia:ﬂmawaé‘wfmaomﬁuﬁaya
fidosmmihanaanganuiuiuiiuiudeysdlisuga
(nen Joyan wazansd uaonge, 2566) ilaand
'«j’wmuiagmmmg'ukﬂmamﬁa@aum (Stroke = Yes)
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WU 180 NUMT Lm:ﬁﬁi’wmwﬁagamaanﬁjuﬁvlajtﬂuisﬂ
waaaldaaguas (Stroke = No) 9 1,819 1013 G989
FINAAINMIRIINYANNFURUTURZ NN AN LT
ffmansiialsanaoaifansuos Fiugisndsld
wadia Synthetic Minority Oversampling #3ai3aniinafia
SMOTE (WNTW3 SUsIsulul waz Lenise dadana,
2562) Lﬁaﬁﬁmmﬂ%fmﬁmwymimaamjukﬂmamﬁam
aUoIRTLADs 180 UMY rawndayazasngulia
waoaldaaguastintwiy 1,746 s1ums IWlndidusiu
ﬂéjwﬁvl,&il,ﬂuisﬂmamﬁa@auaa garhaudrliladaya

'
=]

Alfanuinldaininganufuiuivestayadiuiu

(2
a

V9w 3,565 T18M3

Wit e liAnE I WYININTEaN eI 89
iagmﬁaﬁmsﬂ%’wﬁaga’tﬁauqa fRdrlaiauadionTu
a;ﬂmws’mmaaﬂ%mmmsm’éﬂuuﬂaa"uaa"ﬁaga AILFA
lu Figure 1 s’fédmn"gwﬁagaﬁﬁwmmaauﬂsznaﬂﬂé”m
aduvaan 10 Hade waskadwsan 1 flade (Stroke: Yes,
No) InnsWaELasAailads Stroke AflAmouda No uas
FinGudemaeuiu Yes

1oy Figure 1(a) WaadlAARTINTINIIUIN
FaR% 11 NI 6‘1‘5'\1Lfluns']Wriaumsﬂ%’uﬁagﬂﬁauqa Uae
Figure 1(b) 1dunmwnasanuiudenaliangadiois
SMOTE %dLLmﬂdeﬂ%ﬂ’]iﬁ?ﬂ@h Descriptive Statistics
Paiuaazdads uaziaadduanwauenTWLLL Histogram
dawaﬁﬂﬁlﬁuﬁumsm:mﬂﬁaLLazmmﬁuLLﬂsmaﬁaga
luLL@a:ﬂawaﬁaﬁauuaz%é’omnﬁmsﬂ%’uauqamm"ﬂ’aga

4. mIgubuTINeIanuFuRuivestoya
(Building an Association Model)
TUAIUMITEILL LS naIANN FUR UV
Tayaldiimimasanean 2 3513 leun 35 Apriori wazis
FP-Growth lagn3Wa1ssnnganusunuiazRansomn
ﬁaga'ﬁ'Lﬂuwaﬁwfmrmﬁjwﬁlmm’hLﬂuiswaamﬁam
§u84 (Stroke = Yes) wuy RHS LHunan %al,ﬂugmmu
289 Itemset TiHadusNUBINgANUFNRUS 1ilasan
Toyaraldulinwmied 180 3183 Z9lsiAsanade
maildsfanganuduius il annimasaswy
'j’lmnﬁluﬁa;&aﬁw%% SMOTE vilWidayaisanase
mah luafenganuduius lasdmnmuadaiuauu
wazenanudeiudiaridmasauiuns 2 35mIuaad
¢4 Table 2 WAz Table 3 ANNAAU
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Table 2 LIunInNaaasa283D Apriori LEA4
11amummsm%umauuauu (Support Value) uas i
mmmauu (Confidence Value) mmnmanuﬁnmu 11
a5 (Time) anduldihmimunuedaivauuuszdnana
Bodufiengesanaliliifianganaduiussmuion
(ﬂ%\‘lﬁ 5-6) (I(ﬂ aRNNTMINNABANI Number of Association
Rules) ﬁﬂﬁ”[ajﬁﬂejuﬁagaﬁﬁaamsé’m%ﬁﬁﬂﬂﬁms’wﬁ
winganusuwus (laafasanainaaduil Number of
Rules Cause Stroke: Stroke = Yes)
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é’aﬁumnngmmé’uﬁuﬁ‘ﬁLﬁwﬁu;ﬁﬁ'mﬁaﬂ
msrhvm@whaﬁuagmmzmmmL%aaj'uwhﬁ'u 0.27 U8y
0.25 vnlfifianganuduiusvasdaysuniis 2,706 ng
Tasfifinganuduiussesnguiiinlsanasaidonsuas
(Stroke = Yes) 31wi1 178 n) avin WA nesinnilade
fifisadasfivaldiinlsanaanidonauas

Table 3 LRAINANINARDIG83T FP-Growth
T,ﬂUrfmu@ﬂ"]aﬁumgml,azmﬂ’nuL%aﬁuﬁﬁ@hwhﬁuﬁu
mMInasaudaeds Apriori :InenTsuaaslitAuilifing
ANUFIRUET Stroke=Yes LAaTway Sowfasdmtvua

RGBTV ELRC P REVE IR

(a) Data distribution of imbalanced data

(Before adjusting the data)

(b) Data distribution of balanced data

(After adjusting the data)

Figure 1 The histogram for an overview of the aggregate descriptive statistics factors

Table 2 lllustration of the support and confidence values generated the association rules that impact the stroke

(Apriori algorithm)

Times Support Values Confidence Values Number of Association Number of Rules Cause Stroke
Rules (Stroke = Yes)

#1 0.9 0.9 0 0

#2 0.9 0.85 0 0

#3 0.85 0.8 0 0

#4 0.85 0.75 0 0

#5 0.8 0.7 2 0

#6 0.75 0.6 4 0

#7 0.5 0.3 114 0

#8 0.4 0.3 414 10

#9 0.3 0.25 1756 130
#10 0.27 0.25 2706 178
#11 0.2 0.1 >5000 >550
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Table 3 lllustration of the support and confidence values generated the association rules that impact the stroke (FP-

Growth algorithm)

Times Support Values Confidence Values Number of Association Number of Rules Cause Stroke
Rules (Stroke = Yes)
#1 0.9 0.9 0 0
#2 0.9 0.85 0 0
#3 0.85 0.8 2 0
#4 0.85 0.75 2 0
#5 0.8 0.7 8 0
#6 0.75 0.6 18 0
#7 0.5 0.3 432 0
#38 0.4 0.3 1496 0
#9 0.3 0.25 >3000 0
#10 0.27 0.25 >5000 0
#11 0.2 0.1 >10000 0

(3971 10-11) FINAMINARBIBBNNHUINNT
10,000 ng) uen lidngNiiennaduiuiiudadunadns

Stroke=Yes 39ldaunnringanufuiuiilaainis

D

FP-Growth Vlﬂmm'mﬁuﬁuﬁﬁﬁ@ﬁuﬂaﬂmﬂmﬁa;&aﬂ

o v v v Py = ¥ a o  6a
w1 L“ll’]'ﬂ(ﬂﬂﬂx‘lvls@] @']LILVW!‘H,"D{'ILﬂaﬂl“ﬁﬂgﬂ?’]&lﬁuwuﬁ'ﬂ

D.

AWIIANNAT Aprior LYtiuLazynIdadaniladof
AT %U 2 8tTHIRNAUAININWIBAITLAAANUTFUAUT
o P A a & '
(L&§AIGY Table 4) LNOQBNTWATBININEINTAUMNNGH
fiulsanasaiianauas (Stroke = Yes) Tadunganih
J v s Al v o A a v ' a
nung M lAnadansnlaaeiadofiifisidasdaniniialse

ARDALNDATNDI

5. MyIaUsz&NTA W (Evaluation)

Myl EnsmMwuaImMaiangANNRNRUS
°uaw’agaiiﬂﬂaamﬁa@auaamn%u@au’i% Apriori twle
igatayanaeafiaaauasmnganuiniuivestays
Fruam 10 A% LﬁaﬁmﬁxﬁmgﬂLLuuﬂawuﬁuﬁufmaa
fasufifintulay (Frequent Pattern) uazéiaiaaniladof
ganadan1swensainisialsanaaniienanasid
Ussinsmwifiaannsiansoniedofionalifioadassa

o o ed o v a = <
ﬂ')']aJﬁllW%ﬁ'YW]’]IﬂLﬂ@m'ﬁWEl'lﬂ'iﬂﬂ‘iﬂ‘lﬂﬁa@uﬂa@ﬁuﬂ\‘]‘ﬁd

Ifehariuaun wazinanuBaiuiildamivialszansnn
mImnganuinEus Inoazduadeil
5.1 eakuauw (Support Value)
Aatusumidundrlalss@ntainaniy
udaziladofigsnadansiialsn (Frequent Itemset) lag
uaasfasIuresiasofitinnnufuiuiussilofuid
vavua I mhafiumgul‘*ﬁl,flu@iﬁ@ﬂixaﬂ'ﬁmwlu%m At
WINVEIMIMINgANNFURUSIRTInFmTuNIdanTas
NHANMNTUNUS f'f%w:ﬁ@Lﬁamawwzﬂgﬁﬁ@haﬁumgu
mnﬂ'i']maﬁfum&u%uﬁwq@ (Minimum Support Threshold)
flarnualy (Wang & Gao, 2021; Hassan et al., 2023)
5.2 @Anuiein (Confidence Value)
dranuidaiududrialszaninan
FwTunganuRNTuE e annenuiuRuvaudaz
fasprasmaialsaffiswindoud 2 Tadeduld uwazas
lugtluuy LHS ==> RHS Zadluenuaasnisnennsainig
Aetlasudlmine (wwu RHS) ladluwnszuinnsdaiios

o

marmmﬁ@ﬂi:%ﬂ%mm'm@haﬁfum&uﬁﬁmmﬁﬁﬂm

o
'

damifaanngaNuFNALS lasazaadananzng il
@hmmL%aaﬁ"ummhmmmL%aﬁu%u@%ﬂq@ (Minimum
Confidence Threshold) ﬁvlﬁﬁﬁﬂuﬂvl’jy (Papi et al., 2022;
wsfiua Fe7diena uazedd naaudie, 2562)

q q
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Table 4 Examples of association rules generated using the Apriori algorithm

Rule No. Association Rules Confidence Values
1 Age=old age BMI=Obesity ==> Stroke = Yes 0.73
2 Age=old age Ever married=Yes BMI=Obesity ==> Stroke = Yes 0.73
3 Age=old age ==> Stroke = Yes 0.72
4 Age=old age Ever married=Yes ==> stroke = Yes 0.71
5 Age=old age Ever married=Yes ==> BMI=Obesity stroke=Yes 0.61
6 Ever married=Yes work_type=Private BMI=Obesity ==> stroke=Yes 0.60
7 Ever married=Yes Residence_type=Urban BMI=Obesity ==> stroke=Yes 0.59
8 Ever married=Yes work_type=Private ==> stroke=Yes 0.58
9 Ever married=Yes Residence_type=Urban ==> BMI=Obesity stroke=Yes 0.56
10 Ever married=Yes BMI=Obesity ==> stroke=Yes 0.54
11 Residence type=Urban ==> BMI=0Obesity stroke=Yes 0.52
12 Heart disease=No Ever married=Yes BMI=Obesity ==> stroke=Yes 0.52
13 BMI=Obesity ==> stroke=Yes 0.51
14 Hypertension=No Ever married=Yes BMI=Obesity ==> stroke=Yes 0.50
15 Heart disease =No Ever married=Yes ==> BMI=Obesity stroke=Yes 0.50

NAN13398 (Experimental Results)

NWiTpaTuiutsm A Sueaniuamusin 1) M3
a%f’mmei"maaLﬁaa%ﬁangmmé’uﬁuﬁmwﬁagaﬁmﬁu
@aulD Apriori Lﬁawmgmwﬁuﬁufﬁvlﬁmﬂﬁagama@
Foaauas 2) mPaneiiedvfidanusdydeniaia
l3anaaaLfansuasaINNYANUTURUT Uz 3) N3N
e AN ALABIINTaYana0aLRoAaNBIGI8TD
Gain Ratio nan73duaansnuaadlaasdaluil

1. msmngmmé’wﬁufmaﬁagaﬁaﬂ%y'mlau
77 Apriori (Finding Association Rules with the Apriori
Algorithm)

snIunImInganuFuRuizastayacdie
Tuaauds Apriori naengaNuFuRuiazauladan
wwzngaNaFIRUERd AN Saiusiue 05 Julian
frson villdnganuiuiusiuiuioru 32 ng 39
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Lﬁuﬁangmmé{uﬁuﬁmaaﬁayja‘[sﬂmamﬁa@muaaﬁlﬁ@
TUFIINNTANI AN A DU T Apriori gn@88191N
WU 15 ng) I@ﬂL%ﬂaﬁwé’umummwm%aﬁuﬁgaﬁqﬂ
nNMIITeNU ngaaFRus e

'
o = A

\TodugINga Aa nywa1 (Age = Old age, BMI = Obe-

a q

sity ==> Stroke = Yes) mminLLﬂaNavlﬁdmﬂﬂaﬁagﬂu
129781§9818) (Age = Old age) AfdaTiuianig (BMI)
wianasanunindulsadiu (Obesity) azdilamadulsa
A A A o
waoALRaAFuDY (Stroke) lasfidianudaiuaingaia
e o eda X A4
FUANUTNLAATWN 0.73
Xo A o o ed z]

uananidilingenusuiusmiauladoee

uiladviuaasardeyniiu No flaldnanpiadaioun
Cd e D e B wie e v oA X o
Lingavasudazfainuinidadunnlisndudasfadun
suInllulsaviaaaianauadld dat1aLTn NN
e o edae o . _ o X . X
FuRusniladnlsamla (Heart Disease) tiadu daduil
fiedoyaiu No asuaadlungdafi12 (Heart Disease=No,
Ever Married=Yes, BMI=Obesity ==> Stroke=Yes) 814130
LLﬂaNa"l,ﬁdmﬂﬂaﬁmﬂLL@iamuLLé’a (Ever Married=Yes) 7
fendatuianis (BMI) wlanaaanuindulsndqn (Obe-
sity) wazliillulsarrlaazilemsdulsanaaaiananad
v 4 a co o A X e o eX o

¢ Wadieneiileduifieduvasinganuduiusiaziin
1641 Heart Disease=No hilaRanununginmadulse
wla kiR dasiumaiulinnaaaiiaasyad LAg1A1I0
Aanzildhyasaililadulsaiilafilomadulia
ma@Lﬁa@auaﬂﬁﬁmﬂﬂaﬁuﬁm BMI ﬁi:qdnﬂukﬂ
U v dl 1 ﬁl QIJ
FAuMINAIANULTaN® 0.52

aNNgTeN 14 ATuLALINY (Hypertension
=No, Ever Married=Yes, BMI=Obesity ==> stroke=Yes)
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LLamwaé’wﬂﬁdwqﬂﬂaﬁvl,&iLﬂuliﬂﬂawuﬁuLL@iﬁﬁwﬁmﬁmaa
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2. mynnzdihiofiianusdydemaia
lsanaaalRansuaIIINNYANURFUAUS (Stroke Factors
Analysis using Association Rules)
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Table 5 Factors causing stroke are computed by the

Apriori algorithm

Number of Frequency
Stroke Factors

Factors
BMI = Obesity 65
Ever Married = Yes 54
Work Type = Private 24
Heart Disease = No 24
Age = Old age 14
Hypertension = No 14
Residence Type = Urban 14
Average Glucose Level = Normal 4
Smoking Status = Never smoked 0
Gender = Female 0

3. miﬁmﬁaﬂqmﬁﬂwmzﬁLﬁmﬂﬂﬁayakﬂ
naALRaARUBIG187D Gain Ratio (Feature Selection from
Stroke Data using Gain Ratio Method)

myieneiihisifanuidydaniaia
13an 80080 FN8I%INIINNIIHINGANNTNA RSV
Toyaudd169818130143F Gain Ratio Wadaldan
Auanwusilasndayaldiguidsiiu lasdt Gain
Ratio 3afaanaiunuduitnsdaifientadualaniy
LLﬂa"gﬂﬂiTmalaaaﬂL‘flu‘*gﬂﬁagaﬂ'amﬂ:aaﬂmmmmﬁmmm
Toyadaunslden Split Information Faluenfinansd
ﬂ’%mmﬁagaﬁgnuﬂdaamﬂuqﬂiagaﬂaﬂmumﬂa%’ﬂ
nne 195873 (Pasha & Mohamed, 2022) Wa&WEIINNN3
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Table 6 Factors causing stroke are computed by the gain

ratio technique.

Factors of Stroke Gain Ratio Values

Age 0.14838
BMI 0.10122
Ever Married 0.06952
Hypertension 0.06845
Heart Disease 0.05936
Average Glucose Level 0.03737
Work Type 0.0342

Residence Type 0.01166
Smoking Status 0.00799
Gender 0.00209

x

x
y
o
i
%
x
.

W

underrated

Obesity

(a) Data variation of imbalanced data
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(b) Data variation of balanced data

Figure 2 The scatter plot of factors association for observing data variation
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Table 7 ugaslwiAndsiladofiAsrdasann
ﬁq@muﬁi’m’mi’]a%’ﬁﬁLﬁ@%uﬁ'dawa@iaﬂ’mﬁﬂkﬂma@
\AanauadnnTunawit Aprior Uaz Table 8 ugadlWifin

)Y

fetladundaiianlasdd Gain Ratio WUINNIRIITLAAA
=)

Wandadumilaunuaiuin 4 Jade

Table 7 lllustrated the factors causing stroke are com-

puted using the Apriori algorithm.

Factors Causing Stroke Compute

using Apriori Algorithm

BMI = Obesity

Ever Married = Yes

Work Type = Private

Heart Disease = No

Age = Old age

Table 8 lllustrated the stroke factors causing stroke are

computed using the gain ratio technique.

Stroke Factors Causing Stroke Compute

using Gain Ratio Technique

Age

BMI

Ever Married

Hypertension

Heart Disease

Usznaveie aufiuianiey (BMI) §01%AW
AIUAINY (Ever Married) 13aRnla (Heart Disease) uae
81t (Age) Vit 1180 2 i‘]a%’sﬁgnﬁﬂLﬁanmmﬂﬁv‘aaaﬁﬁ
Usznaualy I2AUAINNAKLREa (Hypertension) Was
Usstnnue99m (Work Type) a9t TadefitAgadasfis

NaRaNITNAlIARAALRaAFNIFINNIFU 6 TaT8
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