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Abstract

Prevalence and associated factors of macrovascular complications in patients with

hypertension; in Patthana Nikhom hospital, Lopburi province
Ratchasit Nawawat, Titipatara Thangthai, Nathakamol Euswas, Boonsub Sakboonyarat, Ram Rangsin

Introduction

At present, non-communicated diseases are a major public health problem in Thailand and
worldwide. In Thailand, Hypertension is found among people as much as 24.7%,
predominantly in people whose age is more than 80 which 64.9% is found to have
hypertension. Hypertension are also associated with Macrovascular complication. We
determined the prevalence and risk factors of Macrovascular complication which consisted of
Coronary heart disease and cerebrovascular disease among hypertensive patient in Patthana

Nikhom hospital, Lopburi province, Thailand.
Methods

A Cross-sectional study was performed in Adults with hypertension who visited Patthana
Nikhom hospital between 2017-2019. The secondary data were retrieved from the electronic
medical records of Patthana Nikhom hospital. Coronary heart disease was defined by ICD-10
including 120-121 and Cerebrovascular disease was defined by ICD-10 including 160-163.
Descriptive statistics were used to analysis demographic data and incidence. Logistic regression

analysis was performed to determine the odds ratio for macrovascular complication.
Results

A total of 9,025 patients with hypertension were enrolled in the study. We analyzed only
myocardial infarction and cerebrovascular disease due to low prevalence of peripheral arterial
disease recorded in Patthana Nikhom hospital. In myocardial infarction, after adjusting for the
potential confounding factor, we found that the risk of myocardial infraction were higher age
group (95%C| 1.038-1.055, p-value = <0.001), male vs female (95%Cl 1.107-1.659, p-value
=0.003), dyslipidemia (95%Cl 1.013-1.794, p-value =0.041) and gouty arthritis (95%C| 1.088-
2.456, p-value =0.018).

In contrary to results shown above, after adjusting for the potential confounding factor,
we found that the protective factor of myocardial infraction were alcohol drinking (95%Cl
0.285-0.865, p-value =0.013)



In cerebrovascular disease, after adjusting for the potential confounding factor, we
found that the risk of cerebrovascular disease were higher age group (95%CI 1.021-1.034, p-
value =<0.001), male vs female (95%Cl 1.778-2.52, p-value =<0.001), T2DM (95%Cl 1.054-1.483,
p-value =0.01) and higher diastolic blood pressure (95%Cl 1.001-1.008, p-value =0.014).

Conclusion

Our data macrovascular complication was one of the significant health issues among

hypertensive patients, which must be discuss separately.

To inhibit the progression of cardiovascular disease and their complication, it can be
assume from the data that the modifiable risk factors are dyslipidemia and gout. And maybe
consumption of alcohol might be considered. However; we only clarify the history of alcohol

consumption but not the amount consumed.

As for cerebrovascular disease, the factors that should be alleviated to reduce the risk

of new onset of cerebrovascular disease are Diabetes mellitus and blood pressure.
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Manuscript

Prevalence and associated factors of macrovascular complications in patients with

hypertension; in Patthana Nikhom hospital, Lopburi province
Introduction

Hypertension is the leading cause of cardiovascular disease and premature death
worldwide. Even though antihypertensive drug as brought us a mean of controlling such
disease, however; the prevalence of hypertension has increased over the past few decades

especially in low- and middle-income country V.

Thai people in rural area are no difference from the rest of the world. Hypertension
affects large number of population around the world and account for death of 12.8
percentages globally. Patthana Nikhom hospital has 9,025 hypertensive patients on record
during 2017-2019. Macrovascular complications consists of myocardial infarction,
cerebrovascular disease and peripheral arterial disease. We analyzed by secondary data from
Patthana Nikhom hospital. Many factors that can associate with the complications are gender,
age, BMI, smoking, alcohol drinking, diabetic mellitus, gouty arthritis and dyslipidemia. For the
reason mentioned above, we should research about associated factors of macrovascular

complications in patients with hypertension
Methods

A Cross-sectional study was performed in Adults with hypertension who visited
Patthana Nikhom hospital between 2017-2019. The secondary data were retrieved from the
electronic medical records of Patthana Nikhom hospital. Coronary heart disease was defined
by ICD-10 including 120-121 and Cerebrovascular disease was defined by ICD-10 including 160-

163. Descriptive statistics were used to analysis demographic data and incidence. Logistic



regression analysis was performed to determine the odds ratio for macrovascular

complication.

Despite our best effort, there is limitation on secondary date retrieval. First is missing
of some information such as the missing of about half of BMI from total data of the participant.
The other important thing is in most of macrovascular complication which are stroke and
myocardial infraction are emergency condition which in many times occurred for the patient
who just visit the hospital for the first time, that means the medical team may have very little
time to gather information which may left some important history including risk factors such

as alcohol, smoking, or underling disease unaccounted for.
Results

A total of 9,025 patients with hypertension were enrolled in the study. We analyzed
only myocardial infarction and cerebrovascular disease due to low prevalence of peripheral
arterial disease recorded in Patthana Nikhom hospital. In myocardial infarction, after adjusting
for the potential confounding factor, we found that the risk of myocardial infraction were
higher age group (95%Cl 1.038-1.055, p-value = <0.001), male vs female (95%Cl 1.107-
1.659, p-value =0.003), dyslipidemia (95%ClI 1.013-1.794, p-value =0.041) and gouty arthritis

(95%CI 1.088-2.456, p-value =0.018).

In contrary to results shown above, after adjusting for the potential confounding factor,
we found that the protective factor of myocardial infraction were alcohol drinking (95%Cl

0.285-0.865, p-value =0.013)

In cerebrovascular disease, after adjusting for the potential confounding factor, we

found that the risk of cerebrovascular disease were higher age group (95%CI 1.021-1.034, p-



value =<0.001), male vs female (95%Cl 1.778-2.52, p-value =<0.001), T2DM (95%Cl 1.054-1.483,

p-value =0.01) and higher diastolic blood pressure (95%CI 1.001-1.008, p-value =0.014).
Discussion

From the studies conducted among hypertensive patient in Patthana Nikhom hospital, Lopburi
province, we discovered 5 factors that are associated with the risk of myocardial infraction
statistically significance, 4 of which are risk factors and the other one as a protective factors.
Male has more risk of new onset myocardial infraction female, according to one study the risk

of male for new onset of myocardial infraction is about as equal as female of 10 years older,

The risk of myocardial infraction also increase as ages group increases, in comparison with the
Framingham study we can see the same trend of risk of myocardial infraction and ages because
many underlying disease such as dyslipidemia posted greater risk for older people than

younger people®?.

Diagnosed with dyslipidemia also increases the risk of myocardial infraction. Depending on
their age and lifestyle, most people have small inflammations in the walls of their blood
vessels. These can develop in different ways. In people who have high LDL cholesterol, the
phagocytes (scavenger cells) in blood “eat” more cholesterol particles. This means that
cholesterol is more likely to stick to the walls of affected blood vessels. Inflammations can
also weaken the blood vessel wall, which might then tear. If blood suddenly comes into
contact with the cholesterol-rich deposits as a result, a blood clot might form. If this happens,
the consequences will depend on various things, including how big the blood clot is. A big

clot can completely block the blood vessel, causing a heart attack or stroke ©.

Gout is also another factor that increases risk of myocardial infraction, this trend is also seen

in one of Meta-analysis of cohort studies. As for the reason, it is still unclear what is the



mechanism that created such tendencies but one of the hypothesis is that the elevated level
of uric acid in the blood or hyperuricemia is the reason of increasing risk of myocardial

infraction.

In contrast to most of the factors shown above, consumption of alcohol and risk of myocardial
infraction established a reverse relationship. But after review other research which includes 10
prospective cohort studies and 3 case-control studies, it is shown that the relationship

between alcohol intakes and the risk of myocardial infraction shows no consistent pattern ©.

Multivariate analysis of factors associated with diabetic nephropathy was investigated
when controlling confounding factors.The result showing that age,sex and Diabetic mellitus

was associated cerebrovascular disease.

Male have a greater risk for developing cerebrovascular disease than female.
According to the Thai Stroke Registry, the mean age of patients at the onset of ischemic stroke

in Thailand is approximately 65 years."”

The patient with history of diabetic mellitus have a higher risk for cerebrovascular
disease 1.251 times than patients with no history of diabetic mellitus. In a cross-sectional,
multi-center hospital-based diabetes registry among 9,037 diabetic patients in Thailand, the
Thailand Diabetes Registry Project, stroke was found in 3.5% of diabetic patients.®’ According
to the Thai Stroke Registry, diabetes was found in 26% of stroke patients.” There are several
possible mechanisms wherein diabetes leads to stroke. These include vascular endothelial
dysfunction, increased early-age arterial stiffness, systemic inflammation and thickening of the

capillary basal membrane”



Conclusion

Our data shows that macrovascular complication was one of the significant health issues

among hypertensive patients, which must be discuss separately.

To inhibit the progression of cardiovascular disease and their complication, it can be assume
from the data that the modifiable risk factors are dyslipidemia and gout. And maybe
consumption of alcohol might be considered. However; we only clarify the history of alcohol

consumption but not the amount consumed.

As for cerebrovascular disease, the factors that should be alleviated to reduce the risk of new

onset of cerebrovascular disease are Diabetes mellitus and blood pressure.
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Cholesterol Tngmssfnagelifiiin Clot @1 clot HoavrAuiiuinnetiarannisivaresdudenan
HesnitSinafieToazUatemsdosnisauriilmin Tsmetoisvaremenadenls® | mslasunis
Aadofulsandilomaidulsalanadesunnniyanailidulsaindessditoeyddgmnis
adh Tneudululunumadeatuiu Meta-analysis of Cohort studies wils @sldaAusenadnd
Aruduitusifiatuseying Tsaind wae Tsaialanaiendniousie uidsiannsamnalanis
duasuiuveslsamdlufiefdulsailavadonld wildudugiuitenaiinain Hyperuuricemia
Fedlmnuidonilinin lsavasndenileegudnau® , nguitheifunoanesedilonafiazidu
Tsehalavadentiesnd Weleudunguiiliay Ssvnniusuieulunuideduaznui
Amuduiusszriamstuueaneseduazanudedluninialsalaiudlizuuoulidaau Tudn 10
NUIABUUY Prospective cohort studies tag 8n 3 MUATBLUU Case-control studies®
Sovhmsmsfnwgtanmsaininislsavasnidenaussludithornusulaingslulsmenuia

Wauundlay fUadeniidesgdfymnisadnnnnsieseiwuunytadeveslads(Multivariate
analysis)  nuliwAgilauFsanziialsavaenienausannnIAIetiidssdfgne
aa A o = = Y aw = Y ' = a A
ata  WevhmsUseumeuiunuidelsavaendenauadluseiulsemanuinnameianude iy
NinlsaviaeadenauawnnInnage®  BnvangueneiiiugInduiianuduiusdenisiinla
vaeadenaued ag1ailduserdAnn1eata $991nUeyavena Thai Stroke Registry ALadgv8I1E
voujUwlsavaonidenauaslulssmalneagn 65 U7 uay MsfiuseiRlsauIvuINNIsiaTEd
ToyadUrglulsmeruiaimunday felsaumuilonanasdulsavaendeniila 1.251 wi
Waguiuliduseialsaummuegilidudfgneads  lngainnisAnyidenindnuinaaindeya
voagUlglsauvuiavae 9,037 au wudninlsaasadenauesludienguilduau 3.5% ves
AUenavun® uagandeyaveanis Thai Stroke Registry wudnigthenunsiglsavaendenauadlsa
Usgidduumuandwnuimun  26% 7 Fwhlsaumuiinalnfidmwaliinlsavaenion
aupsdldunnsdniauiaznufmiuveaenidonlos,n1sulsituvemiaendenal  wavn1svinli
o = = a 1 )
WlayuraeniengaiduaiuasaLauly
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v =1 a o = [
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2. Msasfoyalu ICD-10 vownnd 91varidaduaanafowiliaunsaiudeyaveselse

P Ao a a =
l9daneoniiduuialuanniinisaslu
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3. MyastoyatnUse i asiasineveswnnd Jusgudazyanadmalinsduiinteyainisua

e luAaudN9N

4. M3damsteyaniimsdimsianwiessljiinislunsagasaiinsdmsanuandaiuiailninig

IANISNABUYINUN
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Uy 1 uni

1.1 ArudrAyvasdgmuazanudun

Lsnanuaulafngadulsailifindeddy nnelndndgminesduaunmludssmealne™ annsfinm
Tudszmalnenuii Tspanuduladinganuinnlugiseny 40-69U dnvanusnlumawie {Uenladuiuag
neuNndi 25 nshsueanaged
Amzunsndeumaendenwasuialg WunnzunsndeurimulalugUelseiumvnu Snnamusiudulse
Auiulainga"?

= ' 7l v a = o A a v = ¥ Y [ a
MnMsanwmud ghelsannudulaingdinneilavadendeunduluiosas 37 ghelsannudulain
gandadvtiinanieunnndn 25 1Wudesas 85 Jurelsanuiulaingsiiilsaumvmnusiuieduiovas 14
dUaelsmrnuiuladingenilsaloduludengssiuiedndudevay 43 Badnsnismeludilendulsaninudiu
ladingulufosaz 7.7 Weududasimemelugihenliiilsaanusulaingadudesas 5.3 lsanaanidon

[ < A Y a a S Aa 14 [y a [ U o o a1 Y a
aveududnlsanilanneliifinanuiinisuazidediala lsaanudulaiingaluladudrdginelminlsavase
donanesfnduiauaz 62.5 fUaelsannuduladingafiguuvs Wnalsavaendonauefiusesas 45.8 U
lspanuaulafingandlsaiunmmnusumedudesay 33.3% ludssmelne lsamnuduladingululymauam
ndRey winldmnugnvadlsannuiulainaslulszinsens 15 Tauludingwain 10 duau Tud 2552 10w 13
v qu (15) Yo v ¥ & o w = o = v Ao o so a D
anuaulul 2557% dglaiuanudidydvihnisfinwanugnuasdadenduiusiunisiinnisunsndaums

= Y U a v a o o =)
naaadenvuniglugUlslsanuiulaings lulsmeuiaiaunday Yminanys
(Y 3
1.2 aqUseasn

Wisfnwanuduiusseniteanuynuardadeveinisiinnnzunsndounisvasniienvuialngly

AUrenilauiulaings

1.3 Uszleyunaadnazlasu
diethtayanlaluusuldlunisguagiheanudulainasuasnaunulesiuladededineliia

AMELNINGOUNNVaDALEATUIA ALY
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1.4 NSOULUIAANITIY

Hypertensive patients who visited
Patthana Nikhom hospital during

2017-2019
Exclusion criteria
-Age < 20 years old )
-patients who participated in
randomized controlled trial Gather information in

15¢ July 2017 - 15¢ July 2019

/\

Patients who have a history of Patients who have a history of
myocardial infarction cerebrovascular disease
v A 4
Prevalence and risk factors of Prevalence and risk factors of
myocardial infarction at cerebrovascular disease at
Patthana Nikhom hospital Patthana Nikhom hospital

v o o a v
1.5 U231NAUBIN1TIY

1.5.1 Feyaildlunsiwszidudeyanfanainsyuulsmeuia flufuusunesiudsiginniside

Aoin1sAnwenaliiiduiinegluszuuvedsmeuia

1.5.2 m3asdoyalu ICD-10 vewnnd anvadiladuaaiaadowiliamnsaiufeyavesitelsamila

& A o a P ]
YLaendInuIuRalUIINAA5az U

1%

1.5.3 Myasoyadnuseih n319319N18vwnng Yuegusiazunnadimalinisduiindeyaiinisvin

e luAaudN9IN

1.5.4 msdansteyaninisdmsianisiesy Juanislunsaraiaiinisdensianuandaiudeinlmiings

IANISNABULINUN
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UNT 2 AISNUNIUITIAUNTIN
AIelavimsfnwmAuatienals ¢1s unausazeASeiisdeadiodunumdunsane ey
et
ﬂa%’aL?imm'amiLﬁﬂmasLmsﬂ%’aumﬂmaamﬁammﬂmj Town et o1 lsavuiwanu lsaluduly

a o ¥ v a ¢ a o a (11-14)
Laam N1 UTNNRUNLAULNEUN ,ﬂ’liqquiLLaumi@uLLEJaﬂE)aEJa

v
T A

AMgwnIndauINvaeaRenvualgiindutiuleddl lsavaeadeniila Tsavasaidenauss 1sa
nasndennvd@IuUaY lnelisvasldunnadl
1). lsamlavadeon (Ischemic heart disease, IHD) %39 lsanaanidentnslalsuns (Coronary artery disease,
CAD) el lsafilinannvaeadenuasiildesnauiideiladunsosu Jedulngifnanludunaziieoayey
aglunifavemaaniion naliountdasadondulusiuisiununii@u flieaziiennisiaraInisuandile
veealdonunllAuseray 50 wie wnni ensdrafinulaueeitu ensiuiAuen Tadu witeesn wiloy
Yuzoanust uaununad viodeTindeundy aunsaudangueinisneadinld 2 nqu fe

& Y PN . Y & = )

ANMzRULAUBNAIA (Stable angina) way AMzIlavialGensundy (Acute coronary syndrome)
AMAULAUBNAT (stable angina) 138 N1EAUAUBNLTBSI (chronic stable angina) Muefiy ngueIN137iin
nlsaialavindenisess (chronic ischemic heart disease) lnegtheaziionnsiduiduendug meq 91013
aiguuss szezna1nstaz 3-5 wiil meleensinusesuenveedundeniils lWuuwiuni 2 Weu
Aglavindondeundy (Acute coronary syndrome, ACS) vanefis ngue1nislsaiilavindeniindu
= Y] Y Ao o A & 1Y = Y] A 1Y) . ] P
BEUNSU UsenauaigaInsfidAnyAoldulAuanjuLsAsunay ¥3eLduuniein (Rest angina) WIundi 20 w1
w30 Wuhuendufntulvl wioguus@undndy Suuniu 2 sl

1. ST elevation acute coronary syndrome #1889 111139 1ALEDARIUNEU INUANURAUNATDS
paulni i ladidnwels ST segment anTusg 9oy 2 leads NiRoiilosiu Wsslin LBBB Juuilud FuAnainnis

) a Y] a ) PR M Yo a Y oA PN o Y < 0§ Y a
garuvamaeadenriladeunay mngieldlasunisitadudeniiagnsiu Tua1dusiagy agviliin Acute
ST elevation myocardial infarction (STEMI or Acute transmural Ml or Q-wave MI)

2. Non ST elevation acute coronary syndrome #ungfis nnazialaviadendsunau sdadlinu ST
segment elevation finnudnuwazvesnaulninsilaly ST segment depression waw/#se T wave inversion
FUAYPINTDINITUIUAIN 30 U D1IILLAANAIULHBITILIRYLRYUNGUIRA Non-ST elevation MI ( NSTEMI,
or Non-Q wave MI ) #3adne1niskisunsseraiiaiisan1iziuiduentinei (Unstable angina)*®

1A o dl dl 14 % U =4 2N dﬁl
IINMINUNILITIUNTTY WuhdiddenifertesivlsamlavindennoasUlanad

Robert H. Fagard wagansz (2009) lavinsAnwimanuduiusvesnisguyvsiulsavasnidenialaly

Aeauiulafings lagyins@nwiuuy prospective study wuin nsguunsiianuduiusiulsaviaeniden

P11 relative risk 1.87 (95% confidence interval 1.20-2.91, P < 0.01)
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wagldvhnisfnymeanuduiusvesnaiulsavaeadeaiilalufUisanudulaings  wudnweayed
Tonanasiilsavasndansiilaly relative risk 2.70 (95% confidence interval 1.85-3.94 P
0.001)

In

waglevhnisnwmenuduiusvesengivlsanaeaideniilalugUlsanuiulaings ywuinene
dutuavilonafiasilsanasndonilady relative risk  1.07 (95% confidence interval 1.05-1.09, P <
0.001)"

Nordin Fredrikson G. wazaniz (2003) livihnis@nwanuduiusifentunisfianmzwnsndounin
aondenvuialvgjiulsaluiuludongs Tnevhmsfinuiuuy case control wuth sedulvihiludondigeiu o
WiuAnudsnsiinazursndeuanasnidontuisive) (13.5, range 10.7-19.8, P < 0.05)™

Raggi P. uazAniy (2005) lévhnisanuannuduiusifieafunisiianmeunsndeunnvaendenuuin
TuaidulsAumanu 1nevinin1sANYILUL retrospective study WUIIAISIAANIZLNINZOUNNTADALADATUIN
Tvgflugtnedflsaummusmseduiesas 33 (P<0.001) iWsudugteilislsauimam 4

Roerecke M. wazaniz (2014) Mevinsfnwanuduiudiieniunisauasesdiuweanssediulsaile
MaFentulsErINgey 18 YRulU TnevinnnsAnenuuy meta-analyses and a systematic review Wuiwﬁﬁﬁ'u
\3nshuneanagedeanit 30 nfu/Au fshsudewedsaiilavindentesnii (relative risk = 0.64, 95%
confidence interval  0.53 to 0.71) uazgiimsneesiuueanesedUiinags idnsianudssganingiimly
sEAUUNR (relative risk = 1.12, 95% confidence interval 0.91 to 0.37)%

v o [y a

Wang ZJ tagauz (2015) lavinnisAineiesanuduiusuesiviinanie Aunisiinlsavasaideniala

vaa v a

lagviN3AnYILUU meta-analyses and a systematic review wui1 gidlsviananesglusyauiivtniiu uay

S SanuduiusiumsifslsavasnidentilansseduidslussosduRR=0.69 (95%CI 0.64 to 0.75):
RR=0.68 (95% Cl 0.61 to 0.75) lazszezen (RR =0.78 (95% Cl 0.74 to 0.82); RR=0.79 (95% Cl0.73 to 0.85))
dsudifsedusuiiinaniodinseduz-3 sxdiarundssinlusseduRR=0.76 (95%CI 0.62- 0.91)) wazdiaa
\Foagalusvezen WeAnnaluluszes 5 YRR=1.25 (95%CI 1.14 to 1.38))*"

2). IsAnaonidandusl (stroke) ¥3BL3aNINlsASNNGNY BUNIA LARYINAUIUIAGEnlUEBITBIRINABALER
fiu iaanden aadu ienasadosusn WunaliAnnisviadenludiiunvesauesiliiin Na+/K+ ATPase
v ) = % (3 £ a a A ! A o !
pumps vandgasiienMImelassiuwaduuuldeandiaunarnisndn ATP Augas n1svaideninludnis
adutveseadfedamalinaadudlvaitinanluead \innisasiensauaniniiuay, iinnnenIakareuyadase
WinTsvuallagnseunIneveusas  dnansaevesTadviliiiy  ngaakaziiludnisnssduansiadl

agsaliles (excitotoxicity) dunalvilieideluanasgniinany®
AnuRnUnAveslsavaendenauasiUteanlalurinnieg 2 Ussinn fadl

1. lsaviaenidenauesiinauasuiniden (Ischemic Stroke) Wurlinvewmasaidenauasfinulinii 85%
YodlsAvagAionalsIIvin RnINgARuYewaendendwililienluideausdiiiisme diulvg) wadlin
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Answfuamznaonidonunnds Ssfiaummuanluiuiimeaasidmasaideasuvinlifndu donfuuds sa
vaeaidonauosiintdutsoonldtn 2 winges laun

1.1.lsavaendenuindenainnnsvasnienduefiu (Thrombotic Stroke) Wunaunanviaen Lien
unawda (Atherosclerosis) Fainananglusiuludengs Tsanrmsulaiings lsawvam villihiden lalanansa
Iadeuludiaues

1.21sAvantionvInldena1NN15aaiu  (Embolic  Stroke) 1iRAINN15@AFUYTRIMARBALERAIUYINIA
Fonliannsalnaiouluiauesldegnaiiosme

2. lsAvaendenalowiinidensonluanes (Hemorrhagic Stroke) LiRIINAIENADALEDARLDILAN 713D
gnun shlmdendilvadiluludeiboaues wuldtesniefiousn fouszana 15% @

aruduitusszrisnnuduiifugeduiuanuudshuemaendenunsiiiivtu Wukaunanvaeaden
Lmﬁm%’uLLiaﬁuﬁLﬁmqﬁuﬁma‘lﬁtﬁmmiamaﬁw'eNLﬁmﬁaLﬁmﬂ’u‘lwaamLﬁammq(z“’%)
MnMsmuTIITIUNTIN wwhiitdefiieatestulsavasaideonauomeaguldssd

Robert H. Fagard wazAniy (2009) lsvhmsAnwivnanudusiusuesnsguynaiulsavasnidonanos
TagvinsAnwuuy prospective study nuin msguyvistienuduiudiulsavaenidenates 2.19 (95%
confidence interval 1.34-3.57, P < 0.001)

wagldvinnsfnumanuduiuvounadulsevanidenanss  wuiunamelenafiazilsaviaon
denaueaiu relative risk 2.03 (95% confidence interval 1.36-3.02, P < 0.001)

wagldvhnmsinmanuduiusvesenyfulsavaeaidonaues nuhogiidiutuilenafiazilsanaon
\denauouiy relative risk 1.07 (95% confidence interval 1.05-1.09 P < 0.001) *”

3)lsand (Gout) Aelsadesniauiiiinanszdunsnginludengainuunsvaneyialan® wagnuingledil
szRunIngsnludengeliauduiusiu Tsaladeds (CKD), Tsavhla (Gruddsavasnidonsila, shladuimanuas
amelaviosuuan), lsarasndendladwaryaan?® wasdamuindanudunusegnainiulsaniaiasniaen
unlve) Wy lsArasnidendiulane, carotid artery, coronary artery, mswandulsaduidenaussiy,

(27-33

preeclampsia, uay vascular dementia?’*? lngaziiulonianaziinzidudondussduundu 4-5 iluaud

%glﬂ(zo) O‘Lyd = % U s o AFL A gjd G‘Lya o 4
27Y 60 YU HEANMUDIANUFNNUTVDINTIZNTAY IN LU DATNUUUNA LNANTISUNTINTDUN NN DA

o w

\GonvunalugiituTusesiliiodAgy

4). lsavaenidenuaidinuuans (peripheral arterial disease PAD) fielsannslvaisuveamiaondonunslufid
Umwanadladuanninifntuuinamidesdig Hirelsavaenifenuasdulavdulgansingin
atherosclerosis  v3avaandonunandailiviainsdunasndonunauavaiuaznisivalisudenludadulans
anas ThliiAne1nns Uindurvizetntawaeiuldifunsuadentinsnvesnduibevvazeonidme
IswaamﬁamLLﬂaéauanaﬁudau’LMmijmLﬁﬂmmﬂ vaenidonuniuiei (atherosclerosis) Fan1sudaives
vaonLdonuauaLustasnane (systemic atherosclerosis) ﬁﬂwﬁwu‘lmﬁﬁmmLﬁaawhﬁ’ummLﬁasuaﬂiﬂ

yaanaanlaTIadan >
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msiinvedlsavaendonunsdiuuaaiiefesiulsanaendenunudsd wuly abdominal aorta |
iliac and femoral arteries. WeNBanMuaINITinvemaemdonulwTuintusyinnoeanesoauazluty
ﬁuwaémaawﬁfuﬁmﬁamLLmﬁLﬁmmimmLﬁumﬂa%m&mﬂimwaamﬁamLLmLLsﬁa&’aﬁ?u%Lﬁmmm%uiuLﬁu
Foauasosadng  Tutwsniududesunsdarudangudeasamnniduienunsansnveeieeniilausy
Trnsivadsulududondulnflaudsyozondudonunsliamnsovetomlasn  iliAnanzidudonuns
wiasuiiteidlududenuavamavesnisinaioudenvemaendentutuegfussdunsivluvasaidonuas
dushugusnansanasiniy 50% Viligadeuiiviindhvondudenldis 75% Suilidendsululnatiu
vaeAEeauasaEniuTulUSefuialsaiimdaiiuduutasinsnsraediulaevemasnidenvuinidn
uiirdeTevemaendonvuadniunsivadisuldliinaneivesndenunmdnuuelvg  o1nnstaestild
néierflonuntelinuardemndenundsuivtuiionsuaussendsiildunty  Taaidonazsan
v collateral blood flow ufvgageaniilianunsntiedadenludisls Wearudesnisldidonludosmnnni
Usinandenfilvadeul SoiliAnnisvindendans wasdufiinveserns ¥u vin douuss Tuseidl
ormsninenadl Yaedaldai dvhdsududsideninannsundenvengaduuunnslac®
5)lsAnidnuauies (Autoimmune disease) Wufunuvadlsaiiodsiinuldosuazenninadonorztihmned
awnramienaneszuulnsanzngulsanmanaidonuunalauasdmaronuamdin lnsnsiislsaty
%uagjﬁuﬂa%’wmﬂ i Yademaiiugnssy e Fauandeusneg®” anevaenidonuwd (Atherosclerosis) 1u
amgiaegnfinsanindulsafiinananuidonvswesiiinie  egslsinutagtunsidelurisanmemssy
fiusuandiifivin ameveenderudsh  lildiArananudeunesvtorderuuirivessanied
vanidedlldifisegnafien wivsduRnannssniauifstestundimumu wu Tsagiidumuessnluds
Hadesumsinideuarnmssniaulnefimsdsuuvamswinensy Talulusiulipoproteins metabolism)

'
¥ o 1% a

Wlgnisiinnisldnussuugiiquiumenisiivduiuveagadnauiileey, vaeaidenunsiuuazluliuasay

q
o L3

Manalngifuiuressnieuas seAugadvadlsngifmunuestuinanevaonidenyin i

(atheromatous)®”  TugldpdAmuIndisnenunarsatuntianuddyiugindmiagiduiuresnizaen
LEoAWT 96 waglsngiimumMunURIAIELa " fIn19a8 U189 8L A89aNDE19AILANITAN W1 LaYD S

Framingham aTgunsndaudnraenionneuisduais ndadeaugisiumunuves Sarmiento-Monroy

nazAnz’”
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UNA 3 A5N15AUUNITIVY
3.1 JULUUYB9IUIY

M3fnwBaUsuna (quantitative study) fiudoyanuusinuing (Cross-sectional study)
Inglddayanlinngrudeyadiisanusuladingeadsameuianiauniing fminanys

Fauusiilelunsise
fuUsdase (Independent variables)
1. Uadwi laun
1.1 e
12 o1
2. Uadeaunn laun
2.1 Tsauszssfilesunsidedelaounme

2.1.1 15ALUMIU(SIE ICD-10 Ao E11)

2.1.2 lsamnuduladings(sita ICD-10 e 110)

2.1.3 Tsaluduluidiong(svia ICD-10 Ao E780, E781, E782, E783, E784, Uay E785)
2.1.4 lsAviaanLdantualaa(sia ICD-10 Ao 160, 161, way 162)

2.2 UsgiRguyns
2.3 UsgiRnsiugs
2.4 st daugs duihnane
2.5 syaulviiulurasaiden (LDL, Cholesterol, HDL, Triglyceride)
2.6 svsuthmaazaluden (HLALC)
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Table 1 Demographic data among study population during 2017-2019(n=9025)

n % Mean+S.D.
Gender male 3415 37.8
female 5610 62.2
Age(years) 20-44 683 7.6
45-64 4395 48.7
65-79 2846 31.5
280 1101 12.2
62.91+13.24
BMI <18.5 265 4.7
18.5-22.99 1385 247
23-24.99 987 17.6
25-29.99 1955 34.8
>=30 1023 18.2
missing 3410
T2DM no 5620 62.3
yes 3405 37.7
Dyslipidemia no 1966 21.8
yes 7059 78.2
Gout no 8680 96.2
yes 345 3.8
Smoking no 8439 93.5
yes 586 6.5
Alcohol drinking no 8267 91.6
yes 758 8.4
HbA1C(%) <7 262 371
7-7.9 119 16.8
8-8.9 88 12.4
29 238 33.7
missing 8318
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Table 1 Demographic data among study population during 2017-2019(n=9025)

n % Mean+S.D.
LDL(mg%) <100 258 38.7
=100 408 61.3

missing 8359
Systolic blood pressure(mmHg) <140 4951 54.9

140-159 3332  36.9

160-179 649 7.2

>=180 93 1
136.05+23.479
Diastolic blood pressure(mmHg) <90 6769 75
90-99 1814 201

100-109 366 4.1

>=110 76 0.8
81.76+18.36

Myocardial infarction no 8626 95.6
yes 399 4.4

Cerebrovascular disease no 8418 93.3
yes 607 6.7

Peripheral artery disease no 9011 99.8
yes 14 0.2

A v . . L. . PN ! ! = = N I3 A
Wiold univariate logistic regression(n13519712) wunguuesnawe Irnudssiiazidulsavasnidon

o w
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nauTsenyesUsEINTIANY Tnsenet 45-64 T, 65-79 T, >80 U imnuidesiiaziiulsaviasn
WBenTbe 2.734 , 5.829 way 10.611 i Lﬁal,ﬁwﬁ’mmmq 20-44 VYo ildud Ay 9anf(95%Cl 1.271-
5.883 ,p-value =0.01 , 95%Cl 2.722-12.48 ,p-value =<0.001, 95%Cl 4.911-22.928 ,p-value =<0.001)

I )

naunilsalutuludengs fanudezilulsanasndenila 1.603 wih Wewlsuiunquinlifilse

9

o w

lodulwdengs egreditdudAgyn19adif(95%Cl 1.212-2.119 , p-value =0.001)
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Hod1AgN9ann(95%Cl 1.39-3.057 ,p-value =<0.001)
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dlawflsuriuan ASystolic blood pressure ¥33tipenin 140 fadwasUsen sgnadivaddan1aadf(95%C]
0.585-0.91 ,p-value =0.005)

ADiastolic blood pressure %34 90-99 fadlunsusen Tlonanavilulsaviaendeniala 0.557i
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Table 2 Univariate logistic regression of associated factors of myocardial infarction among hypertensive
patients in Patthana Nikhom hospital, during 2017-2019

M No MI Cruded OR 95%Cl p-value
n(%) n(%)
Gender male 179(5.2) 3236(94.8) 1.355 1.107-1.659 0.003
female 220(3.9) 5390(96.1)
Age(years) 20-44 7(1) 676(99)
45-64 121(2.8) 4274(97.2) 2.734 1.271-5.883 0.01
65-79 162(5.7) 2684(94.3) 5.829 2.7122-12.48 <0.001
>80 109(9.9) 992(90.1) 10.611 4.911-22.928 <0.001
62.91+13.24 1.05 1.041-1.058 <0.001
BMI(Kg/m?2) <185 9(3.4) 256(96.6)
18.5-22.99 65(4.7) 1320(95.3) 1.401 0.689-2.848 0.352
23-24.99 30(3) 957(97) 0.892 0.418-1.902 0.767
25-29.99 74(3.8) 1881(96.2) 1.119 0.553-2.263 0.754
>=30 26(2.5) 997(97.5) 0.742 0.343-1.603 0.447
T2DM no 240(4.3) 5380(95.7)
yes 159(4.7) 3246(95.3) 1.098 0.894-1.348 0.371
Dyslipidemia no 60(3.1) 1906(96.9)
yes 339(4.8) 6720(95.2) 1.603 1.212-2.119 0.001
Gout no 370(4.3) 8310(95.7)
yes 29(8.4) 316(91.6) 2.061 1.39-3.057 <0.001
Smoking no 374(4.4) 8065(95.6)
yes 25(4.3) 561(95.7) 0.961 0.635-1.454 0.85
Alcohol drinking no 385(4.7) 7882(95.3)
yes 14(1.8) 744(98.2) 0.385 0.225-0.66 0.001
HbA1C(%) <7 384(4.5) 8196(95.5)
7-7.9 3(2.5) 116(97.5) 0.727 0.193-2.735 0.637
8-8.9 5(5.7) 83(94.3) 1.693 0.552-5.195 0.357
>9 7(2.9) 231(97.1) 0.852 0.312-2.324 0.754
LDL(mg%) <100 387(4.5) 8230(95.5)
>100 12(2.9) 396(97.1) 0.458 0.213-0.985 0.046
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Table 2 Univariate logistic regression of associated factors of myocardial infarction among hypertensive
patients in Patthana Nikhom hospital, during 2017-2019

Ml No M Cruded OR 95%Cl p-value
n(%) n(%)
Systolic blood
pressure(mmHg) <140 247(5) 4704(95)
140-159 123(3.7)  3209(96.3) 0.73 0.585-0.91 0.005
160-179 23(3.5) 626(96.5) 0.7 0.453-1.081 0.108
>180 6(6.5) 87(93.5) 1.313 0.569-3.034 0.523
136.05+23.479 0.996 0.992-1 0.056
Diastolic blood
pressure(mmHg) <90 334(4.9)  6435(95.1)
90-99 51(2.8)  1763(97.2) 0.557 0.413-0.752 <0.001
100-109 11(3) 355(97) 0.597 0.324-1.099 0.097
>110 3(3.9) 73(96.1) 0.792 0.248-2.525 0.693
81.76+18.36 0.99 0.984-0.996 0.001

Wald univariate logistic regression (MN579913) WUjWﬂEjNEU@QLWﬂGU’]EJ Jpnudsnazdulsa

naoALdoRaNd 2.135 Wi Wasudumwangsae1aiited1Agyneatf(95%a 1.808-2.52 , p-value

=<0.001)

nauTevesUsEIINIAANY Tngengtas 45-64 T, 65-79 T, 280 U fimandesiiay
Julsanaesidonaues 2.373 , 3.493 uag 4.174 i Wowfleuiudiseny 20-44 Jegnaditdoddigmis
A0#(959%Cc1 1.442-3.904 p-value =0.001 , 95%CI 2.119-5.758 ,p-value =<0.001, 95%¢I 2.478-7.03 p-

value =<0.001)

ANRULNIAN18UDIUTEINNTNANE TAgAIRTLNIANIEYI 25-29.99 530 TUANULALIN
aztdulsavasnidonausd 0.536 way 0.44711 Walilsuduasvilinan1evls Ueunin 18.5 9814l

i ayn19ain(95%c 0.323-0.89 pvalue =0.016 , 95%¢1 0.254-0.786 p-value =0.005)
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Table 3 Univariate logistic regression of associated factors of cerebrovascular disease among
hypertensive patients in Patthana Nikhom hospital, during 2017-2019

cerebrovascular no cerebrovascular  Cruded

disease disease OR 95%Cl p-value
n(%) n(%)
Gender male 335(9.8) 3080(90.2) 2.135 1.808-2.52 <0.001
female 272(4.8) 5338(95.2)
Age(years) 20-44 17(2.5) 666(97.5)
45-64 251(5.7) 4144(94.3) 2.373 1.442-3.904 0.001
65-79 233(8.2) 2613(91.8) 3.493 2.119-5.758 <0.001
>80 106(9.6) 995(90.4) 4.174 2.478-7.03 <0.001
62.91+13.24 1.026 1.02-1.033 <0.001
BMI(Kg/m2) <18.5 20(7.5) 245(92.5)
18.5-22.99 100(7.2) 1285(92.8) 0.953 0.579-1.57 0.851
23-24.99 63(6.4) 924(93.6) 0.835 0.495-1.408 0.499
25-29.99 82(4.2) 1873(95.8) 0.536 0.323-0.89 0.016
>30 36(3.5) 987(96.5) 0.447 0.254-0.786 0.005
T2DM no 350(6.2) 5270(93.8)
yes 257(7.5) 3148(92.5) 1.229 1.04-1.453 0.015
Dyslipidemia no 136(6.9) 1830(93.1)
yes 471(6.7) 6588(93.3) 0962  0.789-1.172  0.701
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Table 3 Univariate logistic regression of associated factors of cerebrovascular disease among hypertensive
patients in Patthana Nikhom hospital, during 2017-2019

no
cerebrovascular  cerebrovascular  Cruded
disease disease OR 95%(Cl p-value
n(%) n(%)
Gout no 570(6.6) 8110(93.4)
yes 37(10.7) 308(89.3) 1.709 1.203-2.429 0.003
Smoking no 557(6.6) 7882(93.4)
yes 50(8.5) 536(91.5) 1.32 0.976-1.786 0.072
Alcohol drinking no 557(6.7) 7710(93.3)
yes 50(6.6) 708(93.4) 0.978 0.725-1.319 0.882
HbA1C(%) <7 18(6.9) 244(93.1)
7-7.9 5(4.2) 114(95.8) 0.657 0.304-1.421 0.286
8-8.9 3(3.4) 85(96.6) 0.478 0.137-1.665 0.247
>9 11(4.6) 227(95.4) 0.595 0.215-1.641 0.316
LDL(mg%) <100 23(8.9) 235(91.1)
>100 17(4.2) 391(95.8) 0.444 0.233-0.849 0.014
Systolic blood
pressure(mmHg) <140 345(7) 4606(93)
140-159 203(6.1) 3129(93.9) 0.866 0.724-1.036 0.116
160-179 49(7.6) 600(92.4) 1.09 0.799-1.488 0.586
>180 10(10.8) 83(89.2) 1.609 0.827-3.128 0.161
136.05+23.479 1 0.997-1.004 0.967
Diastolic blood
pressure(mmHg) <90 454(6.7) 6315(93.3)
90-99 118(6.5) 1696(93.5) 0.968 0.785-1.193 0.759
100-109 26(7.1) 340(92.9) 1.064 0.706-1.603 0.768
>110 9(11.8) 67(88.2) 1.868 0.926-3.771 0.081
81.76+18.36 1.003 0.999-1.007 0.16
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Table 4 multivariated logistic regression of associated factors of myocardial infarction among hypertensive
patients in Patthana Nikhom hospital, during 2017-2019

M No M adjusted OR 95%(Cl p-value
n(%) n(%)
Gender male 179(5.2) 3236(94.8) 1.472 1.191-1.82 <0.001
female 220(3.9) 5390(96.1)
Age(years) 20-44 7(1) 676(99)
45-64 121(2.8) 4274(97.2) 2.427 1.122-5.252 0.024
65-79 162(5.7) 2684(94.3) 4.701 2.172-10.175 <0.001
>80 109(9.9) 992(90.1) 8.483 3.878-18.556 <0.001
62.91+13.24 1.046 1.038-1.055 <0.001
Dyslipidemia no 60(3.1) 1906(96.9)
yes 339(4.8) 6720(95.2) 1.348 1.013-1.794 0.041
Gout no 370(4.3) 8310(95.7)
yes 29(8.4) 316(91.6) 1.634 1.088-2.456 0.018
Alcohol drinking no 385(4.7) 7882(95.3)
yes 14(1.8) 744(98.2) 0.497 0.285-0.865 0.013
Systolic blood
pressure(mmHg) <140 247(5) 4704(95)
140-159 123(3.7) 3209(96.3) 0.796 0.628-1.011 0.061
160-179 23(3.5) 626(96.5) 0.759 0.467-1.235 0.268
>180 6(6.5) 87(93.5) 1.661 0.649-4.254 0.29
136.05+23.479 0.998 0.993-1.004 0.596
Diastolic blood
pressure(mmHg) <90 334(4.9) 6435(95.1)
90-99 51(2.8) 1763(97.2) 0.821 0.588-1.146 0.246
100-109 11(3) 355(97) 0.941 0.466-1.898 0.865
>110 3(3.9) 73(96.1) 1.103 0.324-3.759 0.875
81.76+18.36 0.999 0.991-1.007 0.764

ileldmultivariate logistic regression(sn519715) wuinnguveanmawe danudssiazdulsavass
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=<0.001 , 95%Cl 2.289-6.34 ,p-value =<0.001, 95%Cl 2.707-7.853 ,p-value =<0.001)iUsziRlsALUIMIU
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Table 5 multivariated logistic regression of associated factors of cerebrovascular disease among hypertensive
patients in Patthana Nikhom hospital, during 2017-2019

cerebrovascular  no cerebrovascular

disease disease adjusted OR 95%Cl p-value
n(%) n(%)
Gender male 335(9.8) 3080(90.2) 2.117 1.778-2.52 <0.001
female 272(4.8) 5338(95.2)
Age(years) 20-44 17(2.5) 666(97.5)
45-64 251(5.7) 4144(94.3) 2.586 1.564-4.276 <0.001
65-79 233(8.2) 2613(91.8) 3.81 2.289-6.34 <0.001
>80 106(9.6) 995(90.4) 4.611 2.707-7.853 <0.001
62.91+13.24 1.027 1.021-1.034 <0.001
T2DM no 350(6.2) 5270(93.8)
yes 257(7.5) 3148(92.5) 1.251 1.054-1.483 0.01
Gout no 570(6.6) 8110(93.4)
yes 37(10.7) 308(89.3) 1.234 0.862-1.768 0.251
Smoking no 557(6.6) 7882(93.4)
yes 50(8.5) 536(91.5) 1.091 0.794-1.498 0.591
LDL(mg%) <100 590(6.8) 8027(93.2)
>100 17(4.2) 391(95.8) 0.668 0.407-1.098 0.111
Diastolic blood
pressure(mmHg) <90 454(6.7) 6315(93.3)
90-99 118(6.5) 1696(93.5) 1.079 0.869-1.34 0.489
100-109 26(7.1) 340(92.9) 1.242 0.815-1.891 0.313
>110 9(11.8) 67(88.2) 2.098 1.023-4.302 0.043
81.76+18.36 1.005 1.001-1.008 0.014
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3. anudAyvaslymnaziiiniside

Lsnanuaulafingadulsailifindeddy AnelnAndgyminerivaunimlulszmelne™

) 91NN1SAN®EN

= |

Tudszwalnenuii lsannudulainaanuantugieny 40-69U Bnnsnuinnluwayie {Ueniiaaviiang
MeuNndi 25 ,nshsueanaged
aAmzunsndeumaendenwanalng  WWunnzunsndeuninulalugtielsaiumanu - 8nviany

Sfulsaanuiulaings"?

nnsAnwnud frelsannuiuladingelinizimilavindeondeunduiuiesay 37 fuaelsanny
sulafingeidaduiuaaniounnnit 25 1Wudesas 85 fihelsarnudilaiingefiiflsaummiusiudodu
Yovaz 14 fihelsanwsulaiingsfiisaluiuludengemmednduieas 43 Fednsnsaelugvaed
Hulsaenudulatingadufosas 7.7 evdudasnsaelufiheiliisannuduladingauiosas
5.319 lsanaenidenanosndudnlsandeiinelfiAnanufinnsuazdedinld lsaanudulafinguduiade
diyfineliiAnlsavasnidenaesdniduiesay 62.5 fthelsanudulafingafiguyvs Anlsavasniden
auesAnidufesay 458 fuaslsamnufulafingaiflsaumussedudesay 33.309 lulszimalne
Tsrarusulafingadutiymaunmiiddey widldanugnvedsaminsladngduusssinseny 15 Tl
Fiutuann 10 dueu Wl 2552 1w 13 Eruaulud 255719 §Adeldfuaudidyehmsfneeiugn
wazadoiduiusiunisiinaizunsndounisnasaidenvuinluglugvaslsanuduladings lu

lssmgruraimuniley Jminany3

5. IngUszaeAvRINIsIY
5.1 ieAnwAmduSsTnsaugnuar tadsvesnainnnzumsndeumamasadenuua iyl
fuheidianusulafings
6. Ustlpviflagldannnisise
6.1 wethdeyanlaluusulflumsguagthseudulafingsuaz nausuliosiutladodeaiineifn
AMEUNINGOUNNaDAEATUIA LAY
7. msTusumenudy g inedesiunsiseiieenssihadslegrsasudau
fAdelivinsinnduaiienans f unenuuazuAteiAsdoaiteluuuimalunsinu 1d
a5y ol
ﬁﬂﬁ"}’aL?iaqsiamsLﬁmmzLmsﬂ%’aumﬂmaamﬁammﬂmg loun et o1y lsawiwanu lsaluduly
Fon amethwiinuiunast nsguyviuazmstuueanased! 1o
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1). lsamlavadeon (Ischemic heart disease, IHD) %39 lsanaanidentnilalsuns (Coronary artery disease,
CAD) maneds IsafiAnannmasadonuasiidesndaiorlefuvies Swhulnginanleiuuas iofeasay
agluniaveIvaaniion ﬁmaiﬁt,?iaqwﬁfwaamLﬁam%’juluﬁ%mmﬁ?wmﬁﬁu FUnpazflenmsuazeinsuanaiile
vaondenunsiiutesas 50 wie 11nni exmsddaiinuldendy ensiiuduen lady wilsen wiles
Yuzoanks? Wuannuea vseidedindeundu aunsauuingueinisvnemddnld 2 nqu fe

Amziuduennasil (Stable angina) Way NMzMIlavIAEeARuUNaY (Acute coronary syndrome)
amzduiduenasii (stable angina) vide amxiduidusniFass (chronic stable angina) vineis ngueMsfiin
nnlsaiilavinideniess (chronic ischemic heart disease) Tngfheasfiomsiduiduendus weeq 91013
laiguuse szeznanssay 3-5 wiil melpemsinvidoousvenadudenile Wuimund 2 Fou
Amelaviadenduunau (Acute coronary syndrome, ACS) N8R9 mjmmm'ﬂﬁﬂﬁﬂ%mLﬁaﬂﬁl,ﬁm%u
LRUUNSUY ‘Uizﬂauﬁastmiﬂ?iﬁ’]ﬁ’zyﬁaL%ULﬁuaﬂ';uLLiaLﬁauwé’u WsoLdUVBUEIN (Rest angina) UUATT 20 Ul
v Buduendafndulml viesuusstuniniy Suundu 2 wiiaded

1. ST elevation acute coronary syndrome #ingfia nmzilaviadendoundy inuanuinunives
aaulwihlesidnuae ST seament snTuseation 2 leads Tiraiilasiu wieauin LBBB Juurlmi fuinennnis
gasuvesasnidentiladoundu mnditholildumsdndudondgadu Tunadusind asilian Acute
ST elevation myocardial infarction (STEMI or Acute transmural Ml or Q-wave M)

2. Non ST elevation acute coronary syndrome NUNEHe NIzIlavialdendsunay %ﬁﬂﬁl@iwu ST
segment elevation Snnudnuarvesrauliimiiladu ST sesment depression waz/%3e T wave inversion
SughemnilonnsuIun 30 Wit onvvziAnndandorlaneidsunduin non-ST elevation MI ( NSTEMI,
or Non-Q wave MI) i3ofeinshisuusiorafnifisanngiduiduenliag (Unstable angina)™®
Mnmsnumussungsy widithdeiifedestulsarilanadeawoasUlws

Robert H. Fagard wagmaiz (2009) levhns@nwmauduiususansguyvdrulsavasnidonsialaly
Fuhsenuduladings Taovinn1sAnwinuy prospective study wuin msguyviaiarwduiusiulsavasaiden
#ila relative risk 1.87 (95% confidence interval 1.20-2.91, P < 0.01)

wagldhnsfnymenuduiusvesnaiulsavaeafeaiilaludUisrnudulaings  wudnwened

N

Iamaﬁ%ﬁiiﬂwaamaa@ﬁ’ﬂﬂL‘fJu relative risk 2.70 (95% confidence interval 1.85-3.94 ,P
0.001)

wagldinmsfnwmanuduiusvesengiulsavaendeniilaludUisanuiuladings wui1ogd
dutuasilemaiiayvilsavaendensilady relative risk  1.07 (95% confidence interval 1.05-1.09, P <
0.001)""

Nordin Fredrikson G. wazAmiz (2003) lfinsfinwenuduiusifesiunsiinnnzunsndouan
vaoadonuualngjiulsaluiuluidongs TnevhnisAnyiuuy case control wudt sedulviiuluientiget s
uANABsNsAnAzuNsNdouanvaeaIdenTuelvg) (13.5, range 10.7-19.8, P < 0.05)'
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Raggi P. wasAniz (2005) Mgvhnisinwpnuduiudiientunsianmsuwsndouainvaendenswn
TugyAulsatumau IneyinnsAnsILuy retrospective study #UIINITAANIIZUNINYDUINWADALTOATUIN
Tnaflugftreiiflsauvmusiusnedudesas 33 (P<0.001) Wisufugtheilifllsawmnu 2

Roerecke M. wazaniz (2014) levihnis@nwannuduiusifenfunishundesiuseanesediulsaiila
MadentulsenIngey 18 Yuly TnevhnsAneuuy meta-analyses and a systematic review Wuiﬁﬁgﬁlﬁm
\A3esRLLeAnagedtaunI 30 NSy dshsuduwedlsalanadontosnin (relative risk = 0.64, 95%
confidence interval  0.53 to 0.71) uaggiinuedesiuueanesedUiinags idnsaudssganingiimslu
sEAUUNR (relative risk = 1.12, 95% confidence interval 0.91 to 0.37)%

Wang ZJ wavane (2015) lgvhnsfnuidesmuduiusvesiuiinanis funmsielsavaendoniile
TngviN13ANYILUY meta-analyses and a systematic review wui fiisidsinaneeglussdutniiniu uay
S SmuduiusiunsislsanaendentilarsssiudowinlusyerduRR=0.69 (95%CI 0.64 to 0.75);
RR=0.68 (95% Cl 0.61 to 0.75) hagszaze13 (RR =0.78 (95% CI 0.74 to 0.82); RR=0.79 (95% Cl0.73 to 0.85))
dusugifsedusuiinaniodinseduz-3 wdiarudssilusseduRR=0.76 (95%CI 0.62- 0.91)) wazdia
esgdluszovem defnnululuszes 5 YRR=1.25 (95%CI 1.14 to 1.38))°"

2). IsAnaonidonduss (stroke) w3sIsaniNlsAsNNgNY suNIe AR INAUsIAdenlUdsdRINaanden
fiu vaoniden gadu wienaendeawan WuraliiianisviadenlUdiuiivesauesiiin Na+t/K+ ATPase

[ a d' [ 12 14 a a Qj' 1 A o 1
pumps nandgasieInMImelassiuwaduuuldeandiaunarnisndn ATP Akgas n1svaideninludnis
adutveseadtedmalikaaludlnartnanluead \innisasensananfn LAy NN Iakazeuyadase
dingaiauatagnssdunisanevesead  dnvisnisingvesgadviliiin  ngmwaiaziilugnisnseduansiadl
aeasaliles (excitotoxicity) dunalviliiaideluauasgniinany®

AnuRnUnAveslsAvasnidenaussUteanlmdusingnge 2 Ussan il

1. lsrnaendenauasiinauasviadon (schemic Stroke) Wuriavemaonidenauesiinuldnii 85%
vodlsavasnidonaasiavin inangafuvesasaidonauiilvidenluidsaedifiome dwlny udasin
\Aaswiunmevasadonuauds fedaunmnanluiuiingaamimvasndensuiliiAndu deaduuds lsa
vaemdonausswiniiduiwonldsn 2 vindes oA

1.1.15Avaendenvnnianannnisiasndenauaiu (Thrombotic Stroke) Wunainanviaen Laen
unauda (Atherosclerosis) daifinananzlusiuludongs Tsanrmsulaiings Tsawvm vilshden lalannsa
Traisuludanes

1.2.1sAvaRAReAALERARINNNTEARY  (Embolic  Stroke)  1ina1NNTsaafuvemasaionuyinli
Genliansolnaivuluiiavesldesnufisame

2. lspvaendenanossinidensonluanss (Hemorrhagic Stroke) LARIINAIZNADALEDARLDILAN 73D
anvn ilhdenflvadnlvluiodoauss wulddesniiwiausn fousvana 15% @
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anuduiusssvianuduiiiugalutuemuuisiivemaendenunsiiiutu WWusauanvaeaidon
unsdasuusafuiifivgdudmaliiAnnisamesuoniodeioniulunsendenuns® 20
MnMsmuTIITIUNTIN wwhiitdefiieatestulsavasaidonauomeagulansd

Robert H. Fagard uazaniy (2009) lévinsinwmanudiiusvesnisguyvisrulsavasnidendses
IPeyinNsANEILUU  prospective study WU miquqﬁﬁmmﬁmﬁuﬁ‘ﬁ’ﬂiwaamLﬁamaum 2.19 (95%
confidence interval 1.34-3.57, P < 0.001)

wazldvihmsinwmennuduiusvesmaiulsavasaidenaes  nuinameilenaiiazilsavasn
donauaadu relative risk 2.03 (95% confidence interval 1.36-3.02, P < 0.001)

warldvinsfnwmenuduiusvesongiulsanaondenaues wuheogiiiiuduilentafiazilseviasn

danauaudu relative risk 1.07 (95% confidence interval 1.05-1.09 ,P < 0.001) ¥

3)Ismnd (Gout) Aelsadesniauiiinanszsunsneinludongsiimuunsvatemlan® wagnuingleni
sgRuNIngsnludengeiianuduiusiv Tsalaseds (CKD), Tsavhla (Guddsavasnidonsila, shladuimanuas
Amzmlaviesuui), lsarasndenatadaziann®® wagdmuindanudunusedsunniulsaniaviasniion
yunlve) Wy lsAvasnidendiulane, carotid artery, coronary artery, mswandulsaiduidenaussiv,

(27-31

preeclampsia, Waz vascular dementia?”*? Tngagiiulonianaziniziduaonanssfuuindu 4-5 Winluaud

918 60 YWUW® wanslidiuisanuduiusvesnnznsnginludengeiuinaliiinnnzunsndaunimaen

o w

A I a 49; 1 a v
LﬁEJWUU']@ELWQJ}LWMSUUQEJWQNUEJGWWQJJ

a). lsvaenidonunsduuans (peripheral arterial disease PAD) Aelsanisinaieuvemasnidonunsiuiidu
Umeanastaduanninifntuuinamidesdig Hurelsaviaenifenuasdiularvdulvgansingin
atherosclerosis  w3evasadonuasndeinlirieinslunasndonunsuavasuaznisivalisudenludediulans
anas liAnens indurmietintesasiuldilumsnadendinsnvendnniervazesnidinie
Iﬁﬂ‘waamﬁaﬂLL@QéauanaﬁfudauTMiyjaWLmLﬁmmmﬂ vaendonunundash (atherosclerosis) Fan1sudafives
vaomdonuaiuadusiasnane (systemic atherosclerosis) ;:I{JwﬁwuiiﬂﬁﬁmmL?imwi’ﬁummLﬁmaﬂiﬂ
nasaldenlavinden®>?

msiAnveslsavaendonunsdnuaaiofesiulsanaendenunwdsii wuly abdominal aorta |
iliac and femoral arteries. ner3anMIBINTinvomasndenudhiuintussrinrelaanesoawayluiu
fuadvemifaududanuasiiinmsuniunnaivesnslaevasaidoaunudsiiuazfuvunetuludu
LHOALAIDENNTN9) ‘memmfw,é’ul,ﬁaﬂLmaﬁﬂmuﬁwsjulﬁaazammaLé’ulﬁammqmmammaﬁaaamﬁaﬂ%
Trnsinaisulududondulnflaudssozondudonunsliamnsavetemlasn  iliAnnnzidudonuns
wiasuiitaidlududenuavamavesnisinaioudenvevaendentuiuegfussdunisivluvasaidonuas
dushugudnansanasanidu 50% viligaydeiiuiivindvenduienldds 75% Fuilidondeuluivari
vaeAdeaunsuuaEniuTulUmeTuilsaiimdafiuduutasinsnsraediularsvemasndenvuinidn
uiindernevemasndonruadniunisivadsuldliinanewivesndenunmdnuuelng  o1nnstaesild
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néwidoriiomundeldnuasdeinsidenunidsafiviuiionsvaussendsuilduniy  Tnoidonazniusn
113 collateral blood flow auflsgegeaniilaiannintisdadenluiuld Wonrudesnisléidenluidssnnni
Uunaudendilnadouly Somlidanisviadentinsn wasidufiunweweinis Bu v souwss Tusedd
omsuinenadl Yaneialiari dvndeududsideisannmsuadesveasaduuunnnsla®®

5)1sAgfisumuLes (Autoimmune disease) ifusunuvaslsn@ossiinulivosuazenaiinaes Toamihmned
RNZATAUTBNAETTUULALIRNIZNENLTANIINAAEATUIA AL LAZAIHARDAMN TN Tnonsiinlsatiu

BT pArenasndanwlie@ (Atherosclerosis) Lu

Juogifudatusneg iy Jafeneiugnasy e Aunadousn
amgiagniinsanindulsafiinananuidonvswesiiinie  egslsinutagtumsidelurisanmemssy
rhwnuandiiiiuin - nngveeadesuden  LildiAranaudeunssvievideanuuivivesiisnied
vanidedllfifiesegnafion wivsdruinanmssnauifestundimmu wu Tsagiidumuessnluds
Hadesumsinideuaznmssnauineiimsasuulamswnansy Talulusiulipoproteins metabolism)

a

ihlugnafanslémussuugidudusenmsiusuuessadnd oo, vaendenunsiuuaylutuazay
fanalngfifuiuresimewssseiumadueslsagifuruesiuiinanenasaideainlivuiatheromatous)
TuthsliftundnenuvarsatduiilimudAyiugindmagiiduiuvesnnevasadenudiuaglsand
Fruvnusue U inmsesunedadedsmansetnetausnisinuitiloves Framingham nAMgunIngau
Nnraeadenneuivdums Mndadeiugiisununuves Sarmiento-Monroy Uagany®”
10.  UWUULNUYRINISIAY
10.1  gUwuUNSIaeY
- nsfn¥BIUIUNa (quantitative study) LAudayauuuAnuIg (Cross-sectional study)
Tneldteyaiildnngutoyagtisnnuduladingsveslsmeraimunia Sminanys
102 shuusililunside
fuUsdase (Independent variables)
2. Uageih laun

3.1 LA
3.2 91y
4. Uadugunm laun
4.1 Tsauszdrmildsunisitedelneunmeg

4.1.1 15ALUMIU(SIE ICD-10 A E11)

4.1.2 lsaanusiulaiings(sia ICD-10 Ae 110)

4.13 Lsaludiuluideng(sia ICD-10 A E780, E781, E782, E783, E784, Way E785)
4.1.4 lsAviannLdentuauaa(sid ICD-10 Av 160, 161, kay 162)

2.2 Usz¥guyvia

2.3 UszfAmstugn

2.4 v duad avtlinany

2.5 syaulviiulunasaiden (LDL, Cholesterol, HDL, Triglyceride)
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2.6 swuihmaaveadludon (HbALO)
2.7 sspznanalulsannudulaings (Hypertension duration)
2.8 Asystolic blood pressure
2.9 ediastolic blood pressure
fUsnu (Dependent variables)
AUYNVBINITHAANILUNINTBUN VA DARD AV LT
11.  dnwaedisgrenieuszensiiviinisfine
n. Uszanaidmiane
feildsumsitaduanumdinduithelsanuiulaings lulsmeuaimuniay Swmin

U, N9EONAIBENMALIUIANIDEVBITRYA

nsAn¥ITeaseilludiuresn1sAneuTeusunn (Quantitative study) aztdun1s@nwiuuu

Total survey TugUaglsaanusiulaiings Munsunissnwlulsameuiaiauniay Sminanys
\NaTiN13ARLE (Inclusion criteria)

feildsumaitededuiiaelsamnudulasings Tasunmd uasituiinlunvsadou ddnlsmeua
Wawnday Yinany3

\nauINsAReeN (Exclusion criteria)

1. fheitengtiennin 20 Yusysal

2. fftheiidihsnilassnsidevaassmnenddn (randomized controlled trial)

A, YUINAIDY
LNEVIAUYNVBINILUIMINUTUIBUTEEA AN

Z*(P)(1-P)
n = T

Wy P AB 9n51919EM
d A9 AMUARIAAADUVDIDNTINALIN

NMIANY TEUhelsAANUAULATngas ATIINUATIEAIHNYNTBINITRANTITUNINTBUN

naealdenIuIn g esseay 31°?
AuuaLA P =0.31
d = 20% 84 P 19 0.2 x 0.31 = 0.062

ANILdesiy 95% 8@ Z = 1.96
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LYIUAN

_1.96%(0.31)(1-0.31)

(0.062)? 214 au

nneme AuvRIIeliveyaIng uteyaiisanusuladinasedsineuiainunday Jaminanys

FailgUaglsannuiulaings 31U 2,722 Ay
12. 35anHun1539
N, MIUUINGUNEYINNITANY waznssuIsnMsinwvsenisaniiunisidy
Uszvnsfinw
Uszansildlunsfinwasall loun nquuszannsithenlasumsitadeindulsaanuduladin
= Y v [ L5 a v (% ) IS v o
a9 Badrsumshululsaenuaimnday Jwminanys lneddeyalugiudeyadiuiu 2,722 Ay
A, NTIANAYBINITITEY (Outcome measurement)
- Outcome 7178INTIA AB
ANNYNVRINITAnA TSN uNIIaaaianrunlugludUleslsaausulaings 15uns
Shwlulsangruraimunilay Jawinany3
lngnnzunsndeunmaeadenvua g ludiielsnanuiulaingedina
5. lsaalavnaiden(svia ICD-10 As 120-121)
6. lsAvaenLiionaue(siia ICD-10 Ao 160-163)
7. Tsanel (39 ICD-10 A M100-M104,M109)
8. lsavimamaidenunddiulaney (v ICD-10 Ae 1702,173)
- iaseilenldlun1side Ae Case Record form
! = 1Y Y I
gl 1 JeyamiluveUae
g 2 eyaaunmvetaey
1. MIneAy
v = da £ & oa o & = Y =
AmeunsndouInvaeaienvunlvgiintutuliegidl lsavaendeniila lsavaenidenates lsaviaen
= - | = = o &
Weonnivdwuane Tnelisvazidendall
1). lspialavaiden (Ischemic heart disease, IHD) %50 lsanasnaidenuaslalsuns (Coronary artery disease,
CAD) viangdis lsaiinanvaeniienuaiiiissnaiilenilaiuvsedsy Ingganudeyayisniinassia ICD-10
loun 120 wag 121 Fedwlnglsailiinnnludiunasilleboaraueglunivemasniden Inalvilounimasn
Weatulusmuvdsiununmiy fuieaziienisiaroinisuandileviaendenunidiuiegay 50 vise WA
psafgAnulsvssu omsiuduen ladu wiesen wilssvmroenuss Wuauvunad vieldedin
Weunay anunsanuingueinismendinld 2 ngu fie
AEULALBNASA (Stable angina) way Anzilaviadendsundu (Acute coronary syndrome)

& Y a . = & Y Y] . . P [ A a
AMELIUAUBNAIY (stable angina) 138 NMLAULAUBDNLIDIN (chronic stable angina) MUY NAUDINTINLAN
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nlsamilaviadenisoss (chronic ischemic heart disease) lnegtheazionnisiiudueniug wee 91013

lalguuss szezna1nstaz 3-5 w1l meleenmsinsesueveedundeniils lWuuiwundi 2 Weu

Agilavindondeunduy (Acute coronary syndrome, ACS) vianefis naueinislsaiilavinideniiniu

deundu Uszneusmgeinisidrdgfoluiduenguusadaundu wiaiduuaziin (Rest angina) Wiundn 20 Wil
o < o & a 49{ 1 & 49{ | a o < a (%] dy

%39 Wuruenguintuly visesuusuniniiy Juunidy 2 siemadl

1. ST elevation acute coronary syndrome #1889 N17ila1AEDAREUNEUY INUANURAUNATBS

paulni i ladidnwels ST segment unTusg9tias 2 leads NRoiilosiy WssLin LBBB Juulud Fuinainnis

) a Y] a o PR v Yo a Y oA A ) Y & 0§ ¥ a
garuvamaeadenriladeunay mngeldlasunsitadudeniigniu Tua1dusiagd asviliin Acute
ST elevation myocardial infarction (STEMI or Acute transmural Ml or Q-wave MI)

2. Non ST elevation acute coronary syndrome mneis nMmginlaviadendeunay sdaaldnu ST
segment elevation finnuanwazvespaulniialadu ST seement depression wag/%3e T wave inversion
FAUAIYPINTDINTITUIUAIN 30 U D19ILLAANAIULHLBITIIRYLRYUNGUIRA Non-ST elevation MI ( NSTEMI,
or Non-Q wave MI ) Wsadnannishisunssonaiiniiesnnziiuiduentiagf (Unstable angina)™®

dmiulsailaviaidenlunisAineilazlddayaniegll lnafivua ICD-10 fell 120 uag 121
2). IsAnaonidanausd (stroke) 3BI3aNINlsABNNGNY BUNIA LARYINAUIIAGEAlUIEBITBIRINABALER
fiu viaeniden andu seviaendanwnn lnsdanudeyanfeiniassia ICD-10 lawn 160, 161, 162, uag 16337n
nalnangg i liiansvindealudsnunvesanowinlimin Na+/K+ ATPase pumps waniduadiilosainnis

) I3 Y a a P a ° | v ct 1 v
melaszruaduuuldeaniauuasnisndn - ATP  Mugas  nisviadeniludnisadutivesaaddedanali
whaeulvadunluad ian1saiansakanRniuTw a1z saLareyyadaseiugwmunilagnsedu
NSANYVDUYAL ANTIN1IMBVBITARYIN LY nganwakavinludnisnsesuansialiogemoios
(excitotoxicity) dawaliiiloigeluausgnviang®

AnuRnUnAveslsAvasnidenaussUteanlmdusingnge 2 Ussan il
1. lsanaenidenaussiinauesninden (schemic Stroke) Wurfinvasvasnidonayesfinulénit 85% veodlsa
vaeadonauatiun  inngafutemasaidensurilidenlufesauedsifive  dwlng)  udaiinida
sfunmgnaendenuauds SsflamnanluiuiinmemundmesaidesswiiiiAadu @oaduuds Tsn
vaemdonausswiniiduiwonldsn 2 vindes oA

1.1.15Avaendenvnnianannniziasndenauadiu (Thrombotic Stroke) Wunainanviaen Laen
unauda (Atherosclerosis) daifinananzlusiuludongs Tsanrmsulaiings Tsawvm vilshden lalannsa
Traisuludanes

1.2 1sAvaenidennldenannnisensiu (Embolic Stroke) HAINN1TRARUYBIMARAREAIWYINY 1Hon
lannsalvadeuluiiavesdegnufisame
2. lsanasnidonaussviindonenlugusy (Hemorrhagic Stroke) LANANAIZVADARDAFNDILAN YTD ANUA
Fldondilvadlvluidedeaues nuldfosniwinusn Aousvana 15% @
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m’mé’uﬂ’uﬁ‘iwdwmmﬁuﬁLﬁ'mqasﬁuﬁummLLS?NéTmawaamLﬁamLLmﬁLﬁwﬁu Jurauianvasniien
unsdasuusafuiifivgdudmaliiAnnisamesuoniodeioniulunsendenuns® 20

é’m%’ukﬂwaaﬂLﬁaﬂamaﬂumﬁnmﬁaﬂ%’%’aganaﬂgﬁ Tneriaviun ICD-10 fail 160, 161, 162, wag
163
3) 1514 (Gout) Aelsatedniauiiiinansziunsaginluidengsiinuunivareilan®” TasBanudeyanie
QﬁﬁaaiﬁaICD—lo Aa M100, M101, M102, M103, M104, ag M109 LLazW‘Ud1Qﬂaaﬁﬁszé’unwg’%ﬂimﬁamgﬂ
fianuduiugiu Tsaladess (CKD), Tsawla (shuddlsrvaenideniila, Fledumauaznmeilatesuui),
lsavaandonauatazasn® wazdnuindauduiusegrsuniulsrnaasadonvuining 1wy 1savasn
\dondiuUany, carotid artery, coronary artery, mswaundulsaduidendunsiiu, preeclampsia, wag

vascular dementia®’>?

) Tngazinlonanaziinnzidudonaussfuanidy 4-5 witluauiieny 60 Yyuly®
wansbiiudsrnuduiusveinnizninginludenguiuiinaliinnzunsndounvaendonvuia g fiugu
penslitidAgy
° el dy Y v a a o L dy
dmiulsandlumsfnelazlddoyayiendl lnafiwua ICD-10 Asil M100, M101, M102, M103,
M104, waz M109

4). lsavaenidenuaidinuany (peripheral arterial disease PAD) fielsanislvaisuveaiaondonunsludidn
Uansanadlpgdiusninifntutinueiiansdng IneBanudoyanfonifiassia ICD 10 Ae 1702 waw 173
JUrelsanaendenwasdiulatvdinlnganninain  atherosclerosis viseviaonidenuaadavinligieindlu
naaAdanuwaAvatasnsivaduudonludidimtatsanas ibiAne1ns Uinduvvsetintaswasiula
Hunmsradentanimvesnduiervureontidineg  Tsanasadeauasdiuameiudulgaieinn
9n vaeadonunudei  (atherosclerosis) Famsudssnvemasndonunsiuazfuiiasisne (systemic
atherosclerosis) fthsfiwulsaiifinudsarntumiudsvedsanasndenrlanindon™
mafAnvedlsavasnideaunsdnlaneaifetosivlsavasnidonunude wulu abdominal aorta , iliac and
femoral arteries. neBan mvesnsiAnvemaendenuiuAntuszrieeanosoauarlutuiumed
vomadudonunififansuinduanamgielnevaendeaunudtursfvrundulududonuns
otedng  lutasniududesunsiarudavguioaraunnnidudenunsanunsoveedieeniieusuling
Inadoulududondulniliudszoronidudonundiiannsavenedilddn viliAnnnzidudenunudady
fvrrndlududonuavamaroinisivadisudenvemannidoniuiuogiussiumsivluncondeauns  1du
shugudnansanaIndy 50% vinligaudeiufiviidhuondudenldds 75% Suhlndondeululatiu
vaoadonuasuadnifutulufeuilsafimdafutuudhsimanssreduaeremaondonuundn
uiedetnevemaandenvunadntiunsivaieuldliinnwewivasadeauamdnumaly  emslasiily
néuiloriflefudelfnuasdomadonifsaiviuionsvauestendanuiluniy Tnedenazsiiuan
1113 collateral blood flow aufisgegsaniilaiannsntisdadenluiuld Wonnudenisléidenluidssannni
Uinaudeaiilvariouly IehliAsnsnadentinsn wesluiinesenis §u e deuuss Tusieid
onaviine1adl vanedliaui dviidsududsuteiaannisnidesvensaduuungld©®

60



dmiulsanaendenuasdiulatglunsnerlaglidoyaniegl Tnemvua ICD-10 fsil 1702uae

Y

173
Famnusulainga (hypertension) lngganudeyayfisniifassiia ICD 10 As 110 vuneds szAuaNuiulalinda

Y

Iman (systolic blood pressure, SBP) > 140 wu.Usen uaz/vie audulaialanealendn (diastolic blood

pressure, DBP) = 90 wx.Usen Ingdsdsannsinanuiulainiianiuneruia’”

13. mafusauTIadaya
Hundeunsewdutoya
1. vhnsudannaszasanagldgudeyavelsmenunainmniay dominany Tnoudsnnuuszasdly
fa drifnauvdnussiuguamuiend wag iedevenguaniuunmemansuissemalnedadugauaszuy
wislugutoya
Fusuiunafususmdeys
1. fHideuavysiidesesunseudinisvelideyalsannuiulalingsainAnenIsunis
2. AsRdeUANANYsaivesgUTeNaTlaTy
14. NFAATILINSEDA
- ATINADUANNYNABILATATUNIUYBIUDYA
- waslidteyadlilusiandiionisassiaivionly eruazmnlunstufindeya
- tuiindeyalulusunsudinsgviatadnsagy SPSS Version 22
- thieyandseenanlsunsiinneviaindifagy lWiesgideyanisada uanuasanud fuom
A1S0YarYRIlaYATNYAENIUTEYINTNANMIBEN UNAUDAIINITUTIENUTENOUAITI WNUQH
VITBUHUAN
- doyaiilduangruteyatuduteyadaiina Tnseilasldadfdamssaun (descriptive
statistics) oA $1uau Fesas Aade drudsauunnsgiu Agn uazAgEn ouanNa
Toyamluvesitisuazld waziinseiteyaiildandeyaimluvesuszansuazaiuynves
warladevaenisiinnizunsndeunitaasaidenruinlvaflugUlislsnausuladings un
Besgimanuduius Tunsdideyaduuuy categorical data 14 chi-square test uaglunsedl
fdudeyauuy continuous data 1411511 correlation LuAITUIANANTUSTE NI
gUin1salifinnzunsndountwvasaidenvunalug ludielsaaudulaings mnildeddy
yeadRaziiundasizidae Multiple logistic regression wienmauduiusvaatiadedes
AINAT
- ihdeyaiilidelmimdiiuasiuuasduandosay thiauedoyaludeium Tnsmsussee
Usgnaumauanuasruiifusniunasdosay
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15. Ugymdnuasesssy
HARsipeANANAT
- wansAnwandudsslevidediaelsannudulaiings iesainnisAinwianugnyesnisiia
amzunsndeummasaidesvualugflufiieiflsaanusulaiings nedunsinwainngusiois
Mniuiifmiaany asdeliniassanmsadwuaulevisfivngaulunisliuiniamansisasgals

WHUNITIANIAUTYIAURT BTN
- doyaildargniAudunnudu shifimalameTonieneaziBonvostneusietile
- meideiidnviAntueunuastadoidssteninianisunsndeunmaendontuslvalugied
flsnnnudulafings doyasiomnazgniadunnudy Hielnneiteyafiieadestuitonisite
ity arlifimadamedeyadiusvesinelnedaun
16. fafasaunluBosyuyy lunsaiivinsideluyuwy
17. szaznanilazsiinisiseuaznsudmsdanns
n. msdananlunside

25 faIAd 2563 — 25 1n31Ad

YUNDUNITAIUIY 2564
#.A. 63 W.8. 63 -4.A. 64

. voRudAlgIutoya

NUTIUTINdoya

Ansendeya

. A5UNaNISANY

. WWHUTIUNNTINY

v a

. i’]EJ\‘i’]UNﬁﬂ'ﬁ%"\]‘EJ‘VILﬁ%ﬁ]

N O AP WIN |-

auysal

n. yamnsitegldlunside

AIAEUAZEIYII 5 AY
18. undauuazsulszanaluniside

N, Unaevu
UUIENINNTITE INMATYVITAER TN TUAL YUY
NOINTANYT INYIRUUNNYAEATNTZUIN NN

. quUszanalumsie

AldIremugunsallunside 1,000 uwm
.

AR 500 UMW
ERLY 1,500 uw
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Case report form

Tassnisanuynuasladenineatesiumsifinnizunsndauniviaaaidonvuinlegy

=

lugUqelsannuaulaings Tulsaweruranauniiag Jsvdnanys U w.a. 2563

9

TUNUANTI O0/00/2563
eGP R Rt OO0000004aad
(% ¢ v A 1 1 1 1
nannaain1sAaLEaNId T il
Lithednnsunsasasnulsarnudulaingdlulsmeuia wWum O O

WinuunsauINAIN 12 theu Yuly

v '3 -] =% 1 1 ]
NANNUNNISANDDNINNTTUTLET Y Ta laile
Langesnit 20 Yusysal O O
2 AU IRN1509AT5 AU 12 LADUN NIULN O O

TWsaseyTun unsushwlsaiumnnu wiai 2 lulsseruiaaseusn OO/00/2500

ﬁiﬂ’)ﬂ‘lﬁ%‘lmﬂﬁﬁ’ilﬁﬂ’j%ﬂu Tsanuaulalings At w.a. 250000
O Lifiveyaluniyszideu

P2 dy (Y] U a ) 1 eglj = 1 =
gUaesrell O 1. Snwilsaaudulaings Usedn a antuneruiauiellilgauviaied
O 2 Snwlsanusuladings IuiusenINg 2 mheusnig

v ) o & A 4 ¥
HUaeursun1snsiadneaseil 1 oo Ussianla (Malu/ueniia1s1unig)

O 1. opp langlsarnusuladings

1 2. oPD LAWELSALUNTINU

O 3. opD LW gl sATINUIULAEANNAUL ARG

[J 4. orD aﬂﬁﬁﬂiiuﬁﬂﬂ (General medicine)

O 5. opp s3alsATbU (General practitioner 738 GP) %58 opPD Useudenyl
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%38 OPD LIYAARSATBUATY (Family Medicine)
[0 6. OPD AU LUTATEY
Y o/ 4 L dl LY G 1
HUqsansunmsasradnenluiuiiavsaly
O 1. sansunisnw
O 2 lsnsumsshwanuidn Tngandnwiasaaaniun OO0/00/2s00
O 5. grdunueunu lagiunsnsnwassaaniuin O0/00/2500

dui 1 Yayanald

1 LA O 199 O 211504
2. 97y 000 U @wadld wa. Jagdu - we. e
3. 918 Jagt)
O 1 lilsuszneuen®n, usithy, sgiuaef O 2wsefiny Unuiy uald
O z19nSew, Undnw O adn5719019
O sgndnevessy O s.niineu MAsgIania
O 7widnau aaenu O 81319845379A LKA NTLUINNT
O 9.1nuaNS O 1. Ussusmsinzissdait, Sudeuuszu)
O 11 5udeseTudue 00 1289 F9Ueome

O 13 luifideyaluavszdou

4. myuiemawn O 1ayws O 28aaw 0O 3634
[ 4.5u9 W5A58Y [ 5 Lifidoyalunvssidou
5. dgyvd
[11we Clo.dewsnsnady  Oszan Oasuye  Osideauw
e laildsunsfigavdand  [17.5u9 WSA58Y. [ Lifideyalunvszideou

6. @NSNI1SSNEN

o o

L1, Ussuguamdauni saudls §inns dgeeny guhgu odw.
2. \0nmse ata@nisdnssnig $rsmemstuney
[13. Uszudeny

[a. a¥afinnsvesustn esins S5iamia
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(15, 9nekues
(6. 3uq WSATEY. o

017 ifideyalunvsufou

7. dwilinaran aely 12wy OO0  Alansy O] Lifideyalunvszdeon
8. duad OO0O0O  wudiwes O] Lifideyalunvszideon

dufl 2 UsedR N1SEUUNST uashugs
LAl a A 1
0. fUhheauynInsell
Ol1. gy, Weaunsolanguwe Oolsivweau Oz lifdeyalunyssideu
10. gUreiiusyiRn1shvas el
01 Ay, lAgANVIBLANALLN Coliweny Oz lifdeyalunyszideu

d2ud 3 1sasaudue Nlasun1sitany

finifadeemanulsariudug foluiinioly lawy  wu Suifiade
11. }Jsanuiuladings O 0O 0O000-200
12. angluduluidonas O 0O 0O000200
13. l3ANADALADA L UANDY O 0O 000000
14. 13ARIAINLUIIU O O 0000200
15. 1599091 WIATEY oo O O 0000200

24
(4

daufl 4 UszIn1s 181 ad A UNUISUNISATIASNEIASIL
16. lsUNsSnEmsenanaueulain  Oildlesu  O2lasu

daull 5 sgauAUaulaiings 31NN1sUIATINTTSNEIlTARNAUlaRngAUIMITY ATIEER
Tutae 12 RBUNRIUN

o o

Tunsa Toudle (Tu/dou/d) sgauAudulafin (mmHe)  fimsusuildsueianudulaingsainasiiuaiviol

17. ﬁ%ﬁﬁ"]?jﬂ O0,/00.-s00 OOoO/000 EERTAT 2 livsu
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d9uil 6 NAN1INTIINWBIUGHUANTT ATIEEN

NIRTIAMmieaUiinig lesa ase wansaa Jivetd Tu/ e/l
18. HbAlc ATIEER O O 0Ooo % O0,/00,.s00
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1. eAfe-wwana (nwlne)  uwn 598 wniel
gA-Yo-UNANA (NMw159n0w) MC. Ratchasit Nawawat
2. Usiinsfnw (egee)

2552 - 2554 Tseufnwinousu lsaseuaniinel 2
2555 - 2557 spuAnwnoulaiy lsaseuaniinel 2
2558 - Uaqdu RAUANYY USEeyIn3 Unveranivadin Ine1auunmemansnseuengunan
3. Usgiensvinau (eege)
2560 AMAFEIVIIYANAN TN TUAS YUY Fui
2561 AMATEIVIIYAAN TN TUAS YUY Fui
4. @il Taidl
5. @UNIvIeInInIg Taidl
6. dain NG IFEUNNEFNAATNTLUANG N
7. donuiifnde NBINTUNATES INGIFUUNNEANANTNTZLINGNE

Wit 315 auu 91938 fua/uuas Yenaln Sune/un i
Fande namwamuas salswdld 10400
Inséinsi (defio) 081-9104095
E-mail Address ratchasit.nawawat@gmail.com
8. Usifn139UsH Good Clinical Practice (GCP) #38n150UHANUITEEITUNTITETUNLWE

CITI Program courses

2020; Human Subjects Research: Biomedical Researchers (Basic Stage)

NagIUINY
9.  marARpRRRuRlusEssER U ALz LINTR
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3
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kUUUSEIANUINEN

1. eAfe-wwana (Mwlne)  se.ugning A
8e-T-unuanNa (Mw18angw) Capt. Boonsub Sakboonyarat

2. UsgiRnsAnwn (eeea)

2559 WingeansUan IMeREWNNEAERSHTENNNAT
3. dseTameiheu (eege)

2559 wnngifisuinue Tsmenuiareasiniuung 28100

2560 91313601AIVNIYANARN SV TWASYUYU NBINTTANY

IMPIRYUNNYAERTHTELINYNEAN

4. aiideany NYANAN YT
AUNUINIGIVINT sl
Haim MAIYPIIYANFRSVNTUATYUYY NOINIFANY
IRULNANARSHIZUIN L NAT
7. @onufifese MAYIIYANARSVINTUATYUYU INSISEUNNSAANTNIZUINYNA

WUl 315 auu 31 FUB/U vanaln Sune/iun SIUI
Jardn nyennamuAT s9ElUswald 10400
Insénsi (flefio) 085-9545955

E-mail Address countryside.physician@gmail.com
8. UsziAn139usu Good Clinical Practice (GCP) v3on150UsHAUASEsTTNTITe luaybd
- 1W13UnN"58UTH Good Clinical Practice U 2560 fu 15aNgMUIANTEUINGNE

- CITI Program courses

2020; Human Subjects Research: Biomedical Researchers (Basic Stage)

2020; Human Subjects Research: Social & Behavioral & Humanities Researchers (Basic Stage)

NAIUIRY
9. manuieiinfulunsassERurAuazYa

1. Sakboonyarat B, Chokcharoensap K, Meesaeng M, Jaisue N, Janthayanont D, & Srisawat P. Prevalence and
Associated Factors of Low Back Pain (LBP) among Adolescents in Central, Thailand. Global Journal of Health Science.
2017;10(2):49.

2. Sakboonyarat B, Chokcharoensap K, Sathuthum N, Chutchawalanon S, Khamkaen C, Sookkaew W, ... &
Rangsin R. Prevalence and Associated Factors of Attention Deficit Hyperactivity Disorder (ADHD) in a Rural
Community, Central Thailand: A Mixed Methods Study. Global Journal of Health Science. 2018;10(3):60.

3. Sakboonyarat B, Rangsin R. Prevalence and associated factors of ischemic heart disease (IHD) among patients
with diabetes mellitus: a nation-wide, cross-sectional survey. BMC cardiovascular disorders. 2018;18(1):151.

4. Meelab, S., I. Bunupuradah, J. Suttiruang, S. Sakulrojanawong, N. Thongkua, C. Chantawiboonchai, P.
Chirabandhu, S. Lertthanaporn, K. Suwanthip, C. Songsaengthum, B. Keattisaksri, P. Trakulsuk, A. Pittapun, N. Nata, R.
Rangsin, and B. Sakboonyarat. "Prevalence and Associated Factors of Uncontrolled Blood Pressure among
Hypertensive Patients in the Rural Communities in the Central Areas in Thailand: A Cross-Sectional Study." PLoS One
14, no. 2 (2019): e0212572.
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5. Hatthachote P, Rangsin R, Mungthin M, Sakboonyarat B. Trends in the prevalence of obesity among young
Thai men and associated factors: from 2009 to 2016. Military Medical Research. 2019;6(1):13.

6. Sakboonyarat B, Rangsin R, Kantiwong A, Mungthin M. Prevalence and associated factors of uncontrolled
hypertension among hypertensive patients: a nation-wide survey in Thailand. BMC Research Notes. 2019;12(1):380.

7. Yaiami W, Oopakarn K, Phumvichitr C, Anukulkijkul C, Phonnopparat N, Uthong T, Charoenjai N,
Rachapongthai N, Theeraphanvikul R, Ruanma S, Soontrapornchai S, Srimahachota S, Rattanasumawong W, Rangsin R,
Sakboonyarat B. PREVALENCE AND ASSOCIATED RISK FACTORS OF SUBSTANCE ABUSE AMONG ADOLESCENTS IN
RURAL COMMUNITIES, CENTRAL THAILAND: A CROSS-SECTIONAL STUDY. Journal of Southeast Asian Medical Research.
2019 Dec 1;3(2):73-81.

8. Charoensakulchai S, Limsakul M, Saengungsumalee |, Usawachoke S, Udomdech A, Pongsaboripat A, Kaewput
W, Sakboonyarat B, Rangsin R, Suwannahitatorn P, Mungthin M, Piyaraj P. Characteristics of Poor Tuberculosis
Treatment Outcomes among Patients with Pulmonary Tuberculosis in Community Hospitals of Thailand. Am J Trop
Med Hyg. 2020:10.4269/ajtmh.19-0564.

9. Sakboonyarat B, Pornpongsawad C, Sangkool T, et al. Trends, prevalence and associated factors of obesity
among adults in a rural community in Thailand: serial cross-sectional surveys, 2012 and 2018. BMC Public Health.
2020;20(1):850. Published 2020 Jun 3. doi:10.1186/512889-020-09004-w
10. MRy 9 Wy uinnssu Avstng Ya

ety
11. efanaenddeiimelasu

Laidl
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1.Dynamic Risk Factors associated with HIV-1 infections among the Royal Thai Army conscripts: Integrated HIV

related behavioral surveillance existing sero-surveillance
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- ANTANTITUGY
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