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Abstract

Prevalence and risk factors of hypertension in the young patients at Bangkhla hospital, Bangkhla dis-
trict, Chachoengsao province and Sanam Chai Khet hospital, Sanam Chai Khet district, Chachoengsao
province

Sukrit keowpairojtAmmiga Limsakull, Jarumas samutsuwan?, Passawith Kunsuwan! Sethapong Lertsakulbun-
luel, Pongpisut Thakhampaeng?

1 Sixth year medical cadet, Phramongkutklao College of Medicine

2 MD, Department of Military and Community Medicine, Phramongkutklao College of Medicine

Background: Hypertension It was found that the disease had a long course of action and had high mortality
and rate of morbidity from associated hypertension complications such as cardiovascular disease, stroke, re-
nal failure. In 2015, the Ministry of Public Health in Thailand reported 18,922 deaths from the cardiovascular
event and 27,884 deaths from stroke, indicating the danger of hypertension. It was also found that hyperten-
sion in the young causes a poor prognosis if not treated early. On the contrary, if treated from the beginning
to control appropriate blood pressure, it will be able to make the future had good health and reduced the
rate of hospitalization.

Study design: A cross-sectional study was conducted from health registry of hypertension in the young pa-
tients in Bangkhla hospital, and Sanam Chai Khet hospital, Chacheongsao province during 2015-2021 to inves-
tigate the prevalence and associated factors of hypertension in the young. Adjusted odds ratio and 95% con-

fidential intervals were calculated to determine associated factors.

Results: In a total of 39,366 diabetic patients participated in this study, a prevalence of hypertension in the
young was 2.22%. The factors associated with hypertension in the young was male sex (aOR: 2.69, 95% Cl:
1.673-4.290), Age more than 30 year old(@OR = 2.248 95% C| = 1.220-4.414), BMI >23 kg/m? (@aOR = 6.874 95%
Cl = 1.233- 38.335), history of smoking (aOR: 4.46, 95% Cl: 1.710-11.648), diabetes (aOR = 6.056 95% C| =
2.728-13.445) and cardiovascular disease (aOR = 10.445 95% C| = 1.22-89.447).

Conclusions: The prevalence of hypertension in the young patients in Bangkhla hospital and Sanam Chai
Khet hospital were lower than difference from the prevalence in Thai patients. The associated factors were
male sex, overweight, history of smoking, history of alcohol drinking, diabetes mellitus, history of myocardial
infarction, heart failure and stroke ,abnormal laboratory results including FBS( Fasting Blood Sugar), Cr ( Serum
Creatinine) Our findings may help raising awareness of hypertension in the young patients in healthcare
providers and awareness in patient self. The proper management and good plan for chronic disease may help
reduce prevalence of hypertension in the young and following complications. Regular follow-up, proper ad-
vice, and encourage patients in behavioral changing especially modifiable factors which are smoking and

weight controlling would give better disease control and reduce risk of vascular complications.

Keywords: Hypertension, young adult, cardiovascular event
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Prevalence and risk factors of hypertension in the young patients at Bangkhla hospital, Bangkhla dis-
trict, Chachoengsao province and Sanam Chai Khet hospital, Sanam Chai Khet district, Chachoengsao
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1 Sixth year medical cadet, Phramongkutklao College of Medicine
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Introduction

Hypertension was found to be a long-term disease with high mortality and rate of morbidity from related
complications, such as cardiovascular disease, chronic kidney disease, stroke. It can be found from childhood
and cause a poor prognosis if it was not treated early. And conversely If treated and corrected properly, it can
lead to healthy adult life. This study aims to determine the prevalence and associated factors of hyperten-
sion in the young patients in community hospital, category F2 — 30 hospital beds. The results can be applied
for proper management of T2DM patients especially in community hospital which has limited resources and
determine the associated factors to prevent complications.

Objectives

To study prevalence and associated factors of hypertension in the young patients at Bangkhla hospital,
Bangkhla district, Chachoengsao province and Sanam Chai Khet hospital, Sanam Chai Khet district, Chacho-
engsao province during 2015-2021.

Methods

Prevalence of Hypertension in

the young patients

Patients in Bangkhla hospital and Diagnosed by 110(ICD-10)

Sanamchaikhet hospital, Chacho- Or BP Z 140/90 mmHg

engsao province

Associated factors of Hypertension in

Aged below 18 the young patients

Diagnosed by 013(ICD-10)
or Pregnancy-induced

hypertension
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Study designs

This is a cross-sectional study used secondary data from electronic medical records from Bangkhla
hospital, Chacheongsao province during 2015-2021. The study was reviewed and approved by the Institutional
Review Board of the Royal Thai Army Medical Department (M003h/64 Exp).
Study participants

Population in this study were adults at age of 18 and above, diagnosed with hypertension in the
young and visited Bangkhla hospital or Sanam chai khet hospital, Chacheongsao province during 2015-2021.
The sample size was calculated using the estimating population formula given the level of significance as in
previous study hypertension in the young adult at Singapore 1970 was 1.6%. After calculated, the sample size
should be at least 399 participants.
Data collection

This study collected data from electronic medical record from Bangkhla hospital and Sanam chai
khet hospital Chacheongsao province, all records were retrieved from hospital information system (HOSxP).
This study defines hypertension in the young as who were recorded in ICD-10: 110 or had systolic blood pres-
sure more than 140 mmHg or diastolic blood pressure more than 90 mmHg. The participants characteristics
were assessed, gender, age, weight, height, body mass index (BMI), systolic and diastolic blood pressure,
smoking and alcohol drinking status. We also collected data of lipid profile (total cholesterol, triglyceride, LDL
level), glycosylated hemoglobin (HbA1C), and fasting blood sugar (FBS). Finally, data on the complications
which are cerebrovascular disease, cardiovascular disease, hypertension, diabetes and dyslipidemia were col-
lected.
Statistical analysis

After checking the accuracy and completeness of the information, data were recorded in the statisti-
cal package for Social Science SPSS 27.0 for Window release, Social Science Data Service, University of Cali-
fornia, Davis, and then results were sent out from the finished statistical analysis program. Demographic data
were analyzed in descriptive statistics, the categorical variables calculated the frequency and percentage of
the samples and population. Continuous variables were calculated into mean value and standard deviation,
or median and interquartile range, maximum and minimum value. Univariate and multivariate analyses were
performed using linear regression modeling and Poisson regression analysis to determine the associated fac-
tors for the disease, with adjusted odds ratio (aORs) and 95% confidential intervals (95% Cls) with p-value
<0.05.

Results

The total of 39,366 people participated in the study between 2015 and 2021, with 874 people diag-
nosed with hypertension in the young, accounting for 2.22% prevalence. There were 436(46.6%) men and
499(53.4%) women. It was found that 363(41.5%) and 511(58.5%) patients previously received blood pressure
diagnosis before the visiting date of Bangkhla hospital and Sanam Chai Khet hospital respectively. Considering
body mass index (BMI), most of them 293(34.1%) were BMI Z 30 kg/m? up, 232 (27%) were BMI 25.0-29.9 kg/
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m2, 138(16.1%) were BMI 18.5-22.9 kg/m2, 107(12.5%) were BMI 23.0-24.9 kg/m2, and 89(10.4%) were < 18.5
kg/m2. Among of hypertensive patients, 163 (20.1%) had history of smoking, 160 (19.7%) had history of alco-
hol drinking. Familial hypertension, diabetes mellitus, and chronic kidney disease are 15(4.1%), 105 (12%), and
24(2.6%) respectively. Mean of age, body weight, and BMI of the patients diagnosed hypertension in the
young are 34+5 years, 70.92+27.49 Kg, and 27.65+27.40 kg/m? respectively. The patients diagnosed hyperten-
sion in the young and have a history of myocardial infarction, heart failure, stroke, and left ventricular hyper-

trophy are 4 patients (0.5%), 9 patients (1%), 15 patients (1.7%), and 3 (0.3%) respectively.

Univariate and multivariate analyses were performed to determine the factors associated with hyper-
tension in the young. After controlling confounding factors, linear regression modeling showed that patients
older than 30 had 2.248 time-increased odds of having hypertension in the young over younger age (95% Cl =
1.220-4.414, p=0.009). Overweight, defined as BMI 225 kg/m2, had 6.874 time-increased odds of having hyper-
tension in the young over normal BMI (95% Cl: 1.233- 38.335, p=0.021). Who having diabetes mellitus had 6.06
time-increased odds of having hypertension in the young over who do not (95% Cl: 2.728-13.445, p <0.001).
Furthermore, the association of hypertension in the young and complications was found Cardiovascular dis-
ease with 10.445 time-increased odds (95% Cl: 1.22-89.447 , p<0.001). Heart failure with 28.911 time-increased
odds (95% Cl: 5.751-145.347 , p<0.001). AndStroke with 4.217 time-increased odds (95% Cl: 1.357-13.104 ,
p<0.001).

Discussion

From all medical record data of hypertension in the young patients at Bangkhla and Sanam Chai Khet
hospital between 1 January 2015 - 8, found that 874 people diagnosed with hypertension in the young, ac-
counting for 2.22% prevalence. The results from statistical analysis to find the association of factors with hy-
pertension in the young patients including gender, age group, BMI, smoking history alcohol use, diabetes mel-
litus, dyslipidemia, chronic kidney disease, familial hypertension, history of myocardial infarction, heart failure,
stroke, and left ventricular hypertrophy, and abnormal laboratory that are fasting blood sugar, serum creati-
nine, cholesterol, triglyceride, LDL, and HDL. The result after analysis found that male gender, age group older
than 30 years, BMI > 25 kg/m?, smoking, drinking, diabetes mellitus, history of myocardial infarction, heart fail-
ure, and stroke, and abnormal laboratory of fasting blood sugar and serum creatinine is associated with hy-

pertension in the young patients according to the following reasons;

Hypertension is more associated with males than females in the part of lifestyle modification such as

BMI of male trend to increase more than female.[22]

In addition to the relationship between BMI > 25 kg/m? and hypertension in the young patients, it
was found that Overweight/Obesity was also associated with hypertension in the young patients. The reason
is Overweight/Obesity has high adipose tissue that will activate 1. Renin-angiotensin system that leads to in-
creased sodium and water reabsorption into a blood vessel and increased Angiotensin I, 2. Endothelial dys-
function increased higher blood pressure and arterial vasoconstriction, 3. Increased leptin leads to increased

sympathetic activity that make high blood pressure.[19]
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Hypertension associated with smoking and alcohol drinking can explain by increasing NADPH oxidase,
vascular inflammation, and Angiotensin Il that all lead to endothelial injury and then make high blood pres-

sure.[21]

Another part associated with hypertension in the young patients is diabetes mellitus. High blood sug-
ar can make endothelial blood vessel injury, increased accumulation of water and sodium, and increased re-

active oxygen species from lipid cycle then all make high blood pressure.[20]

About the topic of cardiovascular event, hypertension in the young associated with the patients who
have a history of myocardial infarction, stroke, heart failure because chronic hypertension makes cardiac hy-
pertrophy, blood vessel wall thickening then leads to arteriosclerosis and occurs myocardial infarction, heart

failure, and stroke as a sequence.[23]
Conclusion

A total of 39,366 people participated in the study between 2015 and 2021, with 874 people were
diagnosed with hypertension in the young, accounting for 2.22% prevalence compared with all of the patient
who have age 18-40 years old. And the risk factors for hypertension in the young were found as following :
male, age more than 30 years, BMI over 25 kg/m2, history of smoking and alcohol drinking, diabetes mellitus,
history of myocardial infarction, heart failure and stroke, abnormal laboratory results including Fasting Blood

Sugar and Serum Creatinine.
Suggestion

In this study, the study of hypertension in the young in which the key factors were lifestyle and di-
etary behaviors were not collected. Because the hospital did not record the information And the history of
smoking and drinking have information that has been collected incorrectly. From the fact that the doctor ex-
amined at that time was not specified And from the fact that the registered nurses have made incomplete
records Therefore should always specify such history And based on research that factors are associated with
hypertension in the young as a risk factor, including chronic kidney disease, diabetes, further studies on dys-
lipidemia control may be investigated. The relationship with hypertension in the young is greater. And check
the blood sugar values to study whether blood sugar effects are associated with hypertension in the young or
not. And weight should be recorded accurate height every time, since each patient's weight and height are
measured, and the results are exaggerated in some patients. The calculated BMI is too much or too little to

be true, making some people unable to find BMI due to weight data or the wrong height.
Limitation

1. The data used for analysis were drawn from the hospital system. Therefore, some of the variables

that the researcher would like to study may not be recorded in the hospital system.
2. This research is cross-sectional study makes it impossible to explain rational factors, they only relate.
3. Entering history information Checkup the doctor It depends on the individual, resulting in missing

records.
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ANURUlaTngeRIEN1sANYILUY Cross sectional study U 2005 Yasin@nwuvnine1aegluiesssuns
1981 87143 au 115ulu Thai Cohort Study engaded 30.5 U wagiiwandediuru 54.7% lng
NAIINNITANYINUTT AugnuesnzauiuladingdluinAnvinamesianduaearivesinfnwine
na (6.9%:2.6%) uaznmarudiladings fdadeiidniuiiduindnyimasouasnds ldud oy
sEuMIANWTiAn Aduilinaniedigs waznsilsausyin TngluinAnwimane anzauduladings
frnuduiusiuadoesanuglan 91eldige mslinanluivdelnsvimineniamesiinnn msguyvd
uazmsauueanesed  Tuvasditndnvinandgs  danuduiuiuiedeFesemswalinionimssy
AJuLel

Joseph Flynn wag Az (2012) lavinisAnwizes anvagen1snindiniasanuaueneain
Usgpnstugthewniduanuduladings Inefnwiludtedn 351 au Awseny 1 Uauivenetioandi
17 U Fawvssanidu 3 nqu loun deendn 6 U, daus 6 Uaulvenaiosndt 12 U uaz Awus 12 Jauds

2/ ! = =2 ' P <3 oA b4 ! N A [ a a A
91gtioandt 17 U waanmisAnwinud diiednnduiiengtesndt 6 U danuduladingsuiiaiviu
awme (MRgndl) WnnInguengiiuinndt Adnsinisnsesvedts (GIR) Tunduwsn desniindunasuas



a Arszauluduluiden (Cholesterol) finnnindesidudlndn 95 wulwdnnguusniniign uazen
YV . . I I oAl a o | [ o w
AURUAIEN (Diastolic) Tunduwsnainandtnguitasuazeany tneddnsddu 1.1:1:1 audraue

Ratanaporn Bandasak waz aqy (2011) lgvhnnsfinwndes anuduiudsewinannizannudiu
lafingauaznzidudentuauosnniuitiedosulng  anjunnuviuas  teeunsfinwiiuy  Case
control. study msms’;m'm%Lﬂuwmmasulwa 98 ﬂuvﬂmumﬂmammma“LauLaamiuauaqme
afausn wazdn 98 ﬂuwlmmsﬂmumﬂmaa FisnssulBlulsamenunadausd 2006-2008 maawmum
18-45 U wur Jadediflanuduiussennzdudonluauaunn leun fnmganuiilaiings (adjusted
OR 8.94; 95% Cl 1.47-54.34), Uszifrulupseuasiinmeidudenluguoiunn (adjusted OR 16.15;
95% Cl 1.71-151.82), Weenidmendesandidenieliaians (adjusted OR 8.06; 95% Cl
1.12-31.52) uazdiAn HOL ¢ (adjusted OR 5.93; 95% CI 1.11-57.60)10)

Nae-Yuh Wang way Aniz (2008) MevhnsAnwides nsidsuudaswesanusladinuwasdadod
AelAnaudulafings  flenuduiussunisiienudulafingdluiows  swddeiidumsfinwiuuy
Longitudinal cohort study Tnevimsanwlu 1160 UnBeuwnmdmedus Young adulthood waa
famnallusn 54 U annwan1sidenudn faen Baseline wos Mean systolic wag diastolic blood pres-
sure Tufidndmamuideidveuiidunnudulafingaiu  dagenilufidrimemadeildlfivouidu
arudulafingeagnedifodfynisadd nedn Systolic astiuegd 0.03 mmHg wazdwuiladeiifa
durius Ifun dvfinanie msduueanesed MmN N1seeNANAINIY UATNSEUYNS WA Hazard
ratio 7 95%C1 VesiinTmaATefTuiiunnufldalingauien Aveidunudulafngsauden 7
fivtewouazuahfunrudilafingsiog o8l 1.5(1.2-2.0), 1.8(1.4-2.4), 2.4(1.8-3.2) muddy nsfianae
amudulafingaiiony 35 Yuasfineueny 55 Hudiineuazusfuarudulafingaiss dmalsifidria
Aeriumaduaudulafingslutasiodlganns 20 1in(8.4-47.9) wag 6.2 W(3.6-10.7) Welfleuri
Tugfivieuazulallffunnuiaiings aadnduns

Paolo Palatini wag Aaz (2004) ldvimsAnuiBes euynuazdnuvazmandinfiddyues
amzeanusulafingaileinfitudfivsidedludinedin Tnefnwiwuy Cohort study ffirsunside
871 au Nfdlingldfunsinuvanzanusulaiingsieuss wuin ndsdaauilun 3 Weu i 28% 7l
Anusulainanasiiosnan 140/90mmHg i 14.2% linaasanuwazeinisneaadnuazainnuaulaialy
g luvaus?l 13.8% lidesuansdnuauzennsmsnddnuadsiinnyanusdaiingaileSniithuiiodifen
wazidlofnauludn 6 Twui 19% flllddamgenuduladings lusuuideudugiifinnzanudu
Tofnguiefafitufiosiiiensiou 35%  wesdufiiiisdnuarennmameedinuasinmgeudu
Tafingadlofanthuilesiiieasiuam 65%07



UN9 3 : 5AEUIIUIY (Research methodology)
3.1 3UuUUN15911398 (Research design)

NsANIRIUTII (Quantitative study) laENTSANTRLAKUUANYINABIIATIZY (Analytical
Cross-sectional study) Inglideyaniegiinngudeyalunvszdeu Jadufiredldsunmsidedeindu
Tsreusulafinganonds u lsamenuiauisad uas Tsmeruaauadown emanuduiusueany
dhmiinuluinelsrenudulafingateuts Ussnousedoyaill éun e 01y 018w antuzawsa
sefunsfinen fleg thwiin dauge euduladin nsguynd nshugn wegdeyaane T Tsaa
filafislunseunds lsnuseandagia lsafifldwioadesiuanudulain ngldadfnssamun Descriptive

statistic)

3.2 UszvnsuasnguAiegne (Population and sampling)
3.2.1 Uszansiduiung (Target population)

FUrenlasumsidadoanunndindulsarnudulainasnouiefioglugiseny 18-40 Ylulss

PYIUIAUNAAT SSINYUIRAUNNTYUN JINIARLTINTN
3.2.2 naein1sAadangUledisiulasenis (Inclusion criteria)

1. ftheduaulve
X a = ~
WUenieIy 18 09 40 U
Y av Yo aa [ [ a . L1 a v =
Aenlasumsitadulsaauduladings  (hypertension) lasunnd  wasdidufinluny
nzlou

4. gUrglsannudulainganinuilulsmeiuiauienan 9.0 2804051 Lay 15aneIua

Y

AUNUTYVA B.AUNUTUUN 2.2LITWNTT ALA W.A. 2558 - W.A. 2564

3.2.3inuditunsangUagaanainnisAnen (Exclusion criteria)
1. gurelifideyalugiudeyalsmetuiauisnavielsaneruiaaunudewn

2. flheiladldunamadnunasiinnueinisiedinlsmeuiaueaivselsmeiuna
dunteiun

3. gUhedlasunsiddenisanuiulaingannnsanssa



3.2.4 YUINAI9ENS

NSAUIMINIAAIBEN lilemAuYnvedlsaruiulafingenauTy

N 22(P)(1 = P)
= yE
lng Pfe  anuynvesnuduladingsneuelugiie lsameiuiauiendl o.u19a

2.22TIUNTT UAZLTINYIVIFUNTUIVR . AUNTOLUA 2.221TINTT

dfe  mueaAduvesmNYnYBIn LT ulafingsieuitlugtan Tsemeua
UNAGID.UNAT 2.28TUNTT UaZlTIngIUIaauINToIws 9 auudoiun
2.2z 2NA1TANYI Hypertension in young adults-—-an under-
estimated problem. Singapore 989 Gan SKE Lazmal] WUi’lmmﬁqmm

AnuiulainganeuislugUieeny 17-23 U wiriu 1.6%

Al P = 0.016 (ANuynvesANuiulafinganeuislugiiseny 17-23 U)
d @@ 20% w84 P 1# 0.05 x 0.016 = 0.0008

AR 95% l6An Z = 1.96

_(1.96)2(0.016)(0.984)

WNUAY N, = 94505 Au
(0.0008)?
TdamsiiloUSungusnetis Fisher AA 1991:400-6
n = —NO
N (No-1)
1+ i
AAURA A N = 400 (Sruaueranasinsfianunsagisiunisanule)
No = 94505 Ay
%S5
n= 1 (94505 -1) Al
RE—

v gj a v gj a’l’ 14 ! U 1 ! 4
Aatium e luassillinguiiedsedatioy 399 Au
wnewn NMsfinwasilagyinisiiuteyaanneraadnsianund1uag 400 A

Y

v & a o O oy 1w | I v di 1 = =~ ° w aa
WQUUﬂ7§3ﬂ81UQ3QUI%ﬂQNW’J@EJ'N'E]EJ'NUE]EJ 208 AU L'W@iﬂmaﬂ']iﬁﬂ@']uuaaq UNIADR



3.3 13esilasausaudaya (Tools)
3.3.1 TUsunsu SPSS statistics
3.3.2 ABUNILADST
3.3.3 TUsunsu Microsoft Excel

3.4 35aL1UN15398 (Research process)

1. Asuvanguifioviinisdn
Usernsiflilunisfinunadad 16un ndudssrnsdaeillédsunmsideds snuwmdindu
TsnauiulafingelulsameIuaunenan 8.U19A81 .28 3451 kae 15ane1una
auNdeln 8.auNTun .28 BN

2. MTIANAYBIUITY (Outcome measurement)

1. anuynvadlsanudiulainganoudy Tulsmeuiaund 0.u1Ad 2.8 84091 wag
lsmmegrunaauudenn o.auudonn 2.az@ans

2. Yaduidvsvedlsamnusuladinganeuts lulsmenuiauisndn o010 2.23139M51 uas
lsamegrunaauudenn o.auudonn 2.as@ans

insesileildlunsfiuniusadeya
1. nyszideugUae
2. Case record form
3. AIAnAU (Operational definition)

1. msnsanuanuauladinlugtieeguinndwindu 18 fa 40 U deanudulafindivy
UINAMAIBVNAU 140 mmHg %39 ANUAUlaARFIa19NINAINNIBINAY 90 mmHg lng
frogtion 3 afslunafidsiulne THnaet $19899n wwammamssnwlsnnnudulaii
adlunsUfoaly w2562 dleluil

1. Normal : Systolic Blood Pressure 8g5813194 120 -139 mmHg uag/%30 Dias-
tolic Blood Pressure gj5¥11314 80 - 89 mmHg

2. Hypertension 5g#U 1 : Systolic Blood Pressure 8g5¢%ine 140 - 159 mmHg
waz/M30 Diastolic Blood Pressure 8gi5¥1314 90 - 99 mmHg

3. Hypertension 5¢AU 2 : Systolic Blood Pressure 8¢5¢1119 160 - 179 mmHg
Wwaz/v38 Diastolic Blood Pressure 8g5¥%i14 100 - 109 mmHg

4. Hypertension 5¢AU 3 : Systolic Blood Pressure 4111771 180 mmHg Lay/
%39 Diastolic Blood Pressure 111131 110 mmHg



2. nawinHdadennsdminiy Wnardelud
BMI 23.0 - 24.9 kg/m? = Overweight
BMI 25.0 - 29.9 kg/m? = Obese |
BMI > 30.0 kg/m? = Obese |l
3.5 nﬁlﬁ‘lﬁ’mi’wifaga (Data collection)

Juseun1siawnudaya

a a

arfsmaiuteyanienll lnesiusiudeyaiugiuainnisaadenyssmnadmangly dendeya

Y

Auaelsa  lsamnuduladinaddulsang1uiauendn .uNAaT  2.aKANI1 Uag  LlSIneung

awwdown o.auuduin 2.anduns anudeyalulysunsudnisagy 1BV SPSS Statistics Base
v < 1% a [ < LY = wo a o & A £ d‘

27.0 lnedayassgninull luiaeadeuasiduainudy Fadimsidewiniuianansofumsede
A v avy
Muviasale

3.6 NM1331AT12YYaYa (Data analysis)
nMsANYITIUTUN (Quantitative study)

[

Tasgvideyalaglusunsy SPSS 27.0 Tngadineail
3.6.1 WATIPATINTTUUT (Descriptive analysis) Laun

1) fogatsznaily deyaldanuuuasunudoyadetuin oy tmin dugs
anusuladin  lunsdiifinnsuanuesniviausfisainarndstazdrudesuy
sz nsdiinswanwasliunfiauesisandsegiuiazaiidy  Toyaltannin
\swgiadsay tadudnyana guam Tasthiauedeyainynanaanuasanud 73
Aduusaziluiosazvesdoya Wanarniiauelnelirmgiuien

2) anugnuesiilasunsitadeindulsannudulading
3.6.2 @0AWIATIEI (Analytic study)

N5IATIERNUABEYILULU Univariate analysis 1agls Chi-square test tionia2u
fUNUSVOY categorical variable Avunliltnu@esiu Sosag 95 (95% confident interval)
uaz p-value<0.05 wasntuIEIATIETITadIdsauuy multivariate analysis taeld multi-

ple logistic regression
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unil 4: HaN133LATIZYdaYa (Results)

ffjdhsauideomn 39,366 aulutied 2558-2564 wugld¥umsidadedulsamusladings
foute 874 au Anduanuyn 2.22 % Juwawie 436 au Aoy 46.6 % Wuweanda 499 au Andu
53.4 % nnfthefldsumsidededulsaeuduladingsiou’s Wefinrsanmulsmeuiafiihiunsd
f8owuin fheidumAddelsanuiulainiouiuiilsmeiuiaunndt sy 363 au Andu
415% ghefidhiunsidselsamnusuladinieutuilsmeriaauindown Swau 511 eu Andu
585% Ilefarsanawduinanmenuin flhefildsumsitedodulsannudulafingsieus fdvina
netdesndt 18.5 Alansu/iuns? 31y 89 au Anlu 10.4% Tdwiinaniy 18.5-22.9 Alansu/iumg?
91U 138 Au Andu 16.1% Hdvliinaniy 23.0-24.9 Alaniu/wms? 91w 107 Ay Andu 12.5% 1
auduianiy 25.0-29.9 Alansu/iuns? o 232 au Andu 27% wasdidvilinanie wnnIwiniu
30Alansu/ms? $1uam 293 e Amiu 301 % fUredildsunsidededulsarnusulaingsieuss
wazdsguyiey S1uau 163 au Andu 20.1% flhefineiiussianisguyvd Sy aseu Aadu 5.5%
wazfiheflsiineguyyd dwu 603au Andu 74.40%  ftheiildunsitedadulsanusiulaiings
AoufBuarAugs $1uru 160 AU Anidu 19.7% ineRugsndiuu 83 au Anilu 10.2% wazgthedling
Augsn $1uam 569 au Anilu 70.1%  fUedldsunmsidasufulsannusulafingsieuiouaziiuseia
aulunseunsndulsnnusilaiings dwu 15 au Andu 4.1% fuieildunitedadulsaausu
Tafingeneuouazlssumsitadoiduummmnu $1uam 105 au Andu 12.0% faeildsunsidadody
TsremudulafinganeuiouarldfumaitadadulsalnGoss s1um 23 au Andu 2.6.0% fEaefildsy
meideduidulsaenusilafingeouiefionginde dunnsgrudu 3025 U flhefildiunsidadedulse
arusulafingadouts famiwdniende daunesgudu 70.92+27.49 Fitheildfunsitedodu
lsaanuduladingenouisuasdaranudulaingianvauzialaiesaraduds  daruinsgiudu
152.41424.8¢ mmHg  hedldsumsidadeidulsaeuduladingsieuiouasiimnnusduladinian
youpvhlaviesansaanes fAmnasgudu 92.11+15.86 mmHg fhefilssunisidaduidulsanius
Tafingadouse fldvvilinaniende  fawinsgnudu 27.65+27.40 flhefildsunsidadedulsani
sulafingenouiouasivsyiflsaladuvar dwau 9 au Aadu 1% guaeildunisitdedodulsa
anusilafinganeuiouaziise SRlsalavalvandeundu s1uu 4 au Aadu 0.5% fUheildsuns
Aedudulsaemusilafingaiouiouazivss iilsanasnidenanss S1uau 15 au Andu 1.7% fUaed
lgsumsitadadulsannudulaingenowiowasivseiilaiosansdiels S 3 au Andu 0.3% §
thefldumsitadadulsaminduladingsouts famipaasiaaie daunesgiudu 47:70 the
fldsumsitadodulsannusiladingiieuds falwiunasiaaineseands famnsgiudu 138+100
thedlesunsidadoidulsanudulaiingaiouts  fanlvfulnsndwelsdiade  fldwnasgudy
170+156 tefldsumaitadedulsamudulafngsiouts fidlnalaluandlulnadu faunpsgiudy
8.6+2.2

11



Table 1. General characteristics of Hypertension in the young patients, Bangkhla hospital,
Sanam Chai Khet hospital 2015-2021

n(%)

Hospital

Bangkhla hospital 363(41.5)

Sanamchaiket hospital 511(58.5)
Gender

Male 416(47.6)

Female 458(52.4)
Age group

mean=S.D. 34+5
Body weight (Kg)

mean=S.D. 70.92+27.49
Height (cm)

mean=S.D. 154+37
Body Mass Index (Kg/m2)

<185 89(10.4)

18.5-22.9 138(16.1)

23.0-24.9 107(12.5)

25.0-29.9 232(27.0)
Blood pressure (mmHg)

SBP (mean+S.D.) 152+24

DBP (mean+S.D.) 92+15




n(%)

Hypertension (mmHg)

Non-hypertension
(SBP <140 mmHg or DBP <90 mmHg)

Stage 1
(SBP =140-159 mmHg or DBP=90-99 mn

Stage 2
(SBP=160-179 mmHg or DBP=100-109 rr

Stage 3
(SBP>180mmHg or DBP>110mmHg)

Family history of hypertension
Yes
No
Smoking
Yes
No
Alcohol drinking
Yes

No

229(27.9)

262(31.9)

174(21.2)

156(19.0)

15(4.1)

348(95.9)

124(34.4)

236(65.6)

160(19.7)

652(80.3)
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n(%)

Underlying disease
Diabetes mellites
Yes
No
Dyslipidemia
Yes
No
Chronic kidney disease
Yes
Cardiovascular event
Myocardial infarction
Heart failure
Left ventricular hypertrophy
Stroke
Laboratory
Fasting Blood sugar (mg/dL)
Serum creatinine level (mg/dL)
Cholesterol (mg/dL)
Triglyceride (mg/dL)
High Density Level (mg/dL)
Low Density Level (mg/dL)

Hemoglobin A1C level (%)

105(12.0)

769(88.0)

136(15.6)

738(84.4)

23(2.6)

4(0.5)
9(1.0)
3(0.3)

15(1.7)

mean+S.D.

47+70

1.01£1.60

138+100

170+£156

50+13

109+40

8.6+2.2
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dlovin133asngat binary logistic regression 7iil 95% confidence interval (CI) Wie3As1ew
Fausifien (Univariate analysis) Wi e 91giifisntu dafiinanis nsguyyd Augs nadulsann
U Msiianzunsndeu lsamlavialadini@eundu lsaiiladumad waznsiinlsavasnidenadues
Tngnuidofinrsanogduiu 1 9 fanudesenainlsanudulafingaiouts 1.110 wh el
pydfameada (OR =1.110 95%Cl = 1.063-1.160) flheogfiunnndt 30 Vanudsienisiinlse
awsiladingaieuds 2714 wih eiSsuifisuiuengiitosnin erdiddynisadn (OR =2.714
950%CI = 1.541-4.790)  Wlefimsanmanedimnuidewionninlsanusiulalingaiouds 2251 wi
dewSsudlsufumends sgnadifoddymeada (OR =2.251 95%Cl = 1.270-3.993)  swidinanie
25-29.9 Alanfu/wns? dmnudesionsielsannusulaiingaiouss 6.545 wih WawFouiteuiusail
wamesedudn Fudlnanie <23 Alandu/iuns?) egniltudfymeada ( OR =  6.545 95%CI =
1.600-26.784)  duilnamesaud 30 Alanduiuns denudsseninfnlsaaudiladngenouts
6.714 wh WewSsudieufusuidinaniessdusin Fudunanie <23 Alanswiuns?) egrefidudfaynig
&R (OR = 6.714 95%Cl = 1.690-26.668) Msguyw3 drnuidssianisiialsannuslafingiieuss
4718 win WewSsuifsudunguitlilldguyvd edreiifeddmeadd ( OR = 4718 95%Cl =
1.839-12.106) MshuiATesRmLeaneased dnundssdenisifnlsanuduladingsiouds 3.036 Wi
deiSsuiisuiunguitlalliguyvi egrslifoddymisadia (OR = 3.036 95%CI = 1.448-6.364) N3
Wulsawmnnu fenudesiensiinlsamusulaiingenouds 0256 wih WenSsuiisuduauilsidy
Tsannudiuladings aeg1alitduddanieedia (OR = 0.256 95%Cl = 0.138-0.474) nsilulsavaeniion
vla fewdtusiulsaenusilaiingenouds 0.107 wih WewSeuidsudiuaudilsiidulsanusulaio
aanewdy egelitduddnyneadi (OR = 0.107 95%Cl = 0.018-0.655) Mmsidulsaviladumas dauy
dtusiulsamnusulafingeriouds 0064 wh WewSeudisuiuauilifulsannuslafingsieuss
pg1adldedAyneadia ( OR = 0.064 95%Cl = 0.019-0.217)nsilulsaviaenidonduns dANuENAUS
fulsrnnusulafingsieuss 0368 Wi lewSoudisuiuauilidulsarnudulafingadeuss ogsiile
ddyn9adA (OR = 0368 95%CI = 0.136-0.997)AtmarnzasulsEnmuemTng 1 me/dL i
ANuFeatanisiialsanudulaiinganeudy 0.978 Wi egrelitsugdAyneada (OR = 0.978 95%Cl
= 0.969-0.987)AN"svIuvastlanng 1 me/dL fanudesanisiinlsannudulafinganeuds 0.978
Wi ag1litbezd1Agn1eadia (OR = 0.978 95%CI = 0.969-0.987)

PNTeAIUANMLUTIULEIINNTIATIEIaefuls (multivariate analysis) lngiiteya

Y S [ a ! v Ao v a & 1 LY = [N VN @
vosteidulsannuiulaiingeneuieniidadesieg  wlinsgisiuiu  emanuduiusveslady
deowiansfialsannusuladingenondy  awnsadesmuussuniy ilismsudadeidesionisiinlse
Anuiulainganeudy  wuanuduiusvesladeidesedalidedAgneaifisenine  gheenguinniy
30 Uilaudeasenisiinlsaausiulaiingsneudy 2.248 wih WewSeuiiguivengitosndn ey
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dAQn9ada (OR =2.248 95%Cl = 1.220-4.414)  ftidaniy 25-29.9 Alandu/wns? Ianudesse
maislsamusulafingenenss 6.87¢ win ewSsuifisuiudviinaneszduim (Gvinanis <23
Alansu/ims?) egredideddgmieada ( OR = 6.874 95%CI = 1.233-38.335)msilulsAuviu
amnudssiensiAnlsannusilaiingenouds 6.056 Wi WewSeuifsuriuaudilsiidulsaniuiulatings
pg1adidudAyneadia (OR = 6.056 95%CI = 2.728-13.445)ms\lulsavasnidoniila dAanudunus
fulsanilafinganeuts 10.445 wih ierSsuiisuiuauilidulsanmusiulalings ogsddody
n19a8R (OR = 10.445 95%Cl = 1.22-89.447)msilulsailaduwman fauduiusiulsaanuduladio
qeroudy 28911 wih WewSsuifsuduauiiliidulsanwsulaiingenouds  egedidoddynisada
(OR = 28911 95%Cl = 5.751-145.347)Mslulsavaenidendues Innuduiusivlsannudulading
foudy 4.217 wih dewSouidisuiuauilsidulsarudulafingaieuss egrsiifoddymeada ( OR =
4.217 95%Cl = 1.357-13.108)AmhmasaizsnsuUssmuemnng 1 me/dl fmnudsstenisiils
AuRuladingsnaudy 0.979 wh egralibezddgyvneads (OR = 0.979 95%Cl = 0.970-0.988)

Table 2. Univariate and Multivariate analysis of Hypertension in the young patients, Bangkhla
hospital, Sanam Chai Khet hospital 2015-2021

Total Hypertension Crude odds p- Adjusted odds p-
in the young ration value ration value
n % (95% CI) (95% CI)

Gender

male 436 416 95.7% 2.251(1.270-3.993)  0.005 1.263(0.574-2.778)  0.56
Female 499 458 91.8% 1 1
Age (Years)

mean+SD 935 3445 1.110(1.063-1.160) <0.001  1.069(0.892-1.282)  0.468
<30 184 158  85.9% 1 1

>30 751 716  953% 2.714(1.541-4.790) <0.001  2.248(1.220-4.414)  0.009
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Total Hypertension

in the young

n %

Crude odds p- Adjusted odds p-
ration value ration value

(95% CI) (95% CI)

Body Mass Index (Kg/m2)
= 185 93 89 95.7%
18.5-229 160 138 86.3%
23.0-24.9 115 107 93%
25.0-29.9 243 232 27.0%

=30 307 293 95.4%
Body Mass Index 225 (Kg/m?2)

Ves 550 525  95.5%

No 368 334  90.8%

Family history of hypertension

Yes 18 15 83.33

No 406 348  85.71
Smoking

Yes 168 163 97%

No 704 648 92%

Alcohol drinking

Yes 165 160 97%

No 708 652  92.1%

1
1.576(0.405-6.138)  0.512  1.384(0.255-7.504) 0.707
3.500(0.802-15.281) 0.096  3.254(0.538-19.717) 0.199
6.545(1.600-26.784)  0.005  6.874(1.233-38.335) 0.028

6.714(1.690-26.668) 0.007  4.895(0.902-26.566) 0.066

2.138(1.253-3.647) 0.005 4.462(2.266-8.786) <0.001

0.833(0.234-2.968)  0.778 1.682(0.41-6.892) 0.47

1 1

4.718(1.84-12.11) <0.001  0.336(0.078-1.455)  0.15

1 1

3.036(1.448-6.364)  0.02 0.724(0.232-2.259)  0.58

1 1




Total Hypertension Crude odds p- Adjusted odds p-
in the young ration value ration value
n % (95% CI) (95% CI)
Underlying disease
Diabetes mellites
Yes 126 105 83.3% 0.256(0.138-0.474) <0.01  6.056(2.728-13.445) <0.001
No 809 769  95.1% 1 1
Dyslipidemia
Yes 146 136  93.2% 1.284(0.622-2.650)  0.498 0.525(0.21-1.311) 0.17
No 789 738  93.5% 1 1
Chronic kidney disease
Yes 21 23 85.2% 0.159(0.039-0.653) 0.004  1.343(0.165-10.909) 0.78
No 908 851  93.7% 1 1
Cardiovascular event
Myocardial infarction
Yes 7 4 57.1% 0.107(0.018-0.655) 0.003  10.445(1.22-89.447) 0.03
No 928 870  93.8% 1 1
Heart failure
Yes 18 9 50%  0.064(0.019-0.217) <0.001  28.91(5.75-145.35) <0.001

No 917 865  94,3%

1

1
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Total Hypertension Crude odds p- Adjusted odds p-
in the young ration value ration value
n % (95% CI) (95% CI)
Stroke
Yes 21 15 71.4% 0.368(0.136-0.997) 0.042  4.217(1.357-13.104) 0.01
No 914 859 94% 1 1
Left Ventricular Hypertrophy
Yes 4 3 75%  0.855(0.823-0.890) 0.561  0.175(0.009-3.443)  0.252
No 931 871  93.6% 1 1
Laboratory
Fasting
145 198+44 0.978(0.969-0.987) <0.01  0.979(0.970-0.988) <0.01
Blood sugar
Serum 14.99(1.222-184.02
. 129 1.04+1.32 0.034¢ 9.37(0.019-4714.654) 0.481
Creatinine 8)
Cholesterol 116 193460 1.01(0.994-1.011)  0.580 1.01(0.899-1.119)  0.960
Triglyceride 118 182+189 1.01(0.997-1.004)  0.743  0.99(0.960-1.1014)  0.346
HDL 115 50+13 0.98(0.942-1.012)  0.189 0.98(0.831-1.150)  0.788
LDL 120 109+40 1.01(0.993-1.019)  0.343 1.01(0.906-1.129)  0.837

Multivariate logistic regression : Forward conditional adjusted for Age, Sex, Weight, Height, BMI,

History of smoking, History alcohol drinking, history of parenteral hypertension, underlying dis-
ease DM, CKD, DLP, CHF, MI, Stroke, FBS, Cr, Cholesterol, Triglyceride, HDL, LDL and HbA1C level
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unil 5: aUs1euazasuNa (Discussion & Conclusion)
uni 5 dgUna (Conclusion)

5.1 anusieea (Discussion)

MnmsnuTNdeyansruunssdeululsmeiuiauisediuaslsmeuaaundon§os
auynuaraduidvsvedlsamiuduganauls Tugnsnandaustuil 14 wweu wa. 2558 f3 14 iwwey
wa. 2564 wuiiiihedulsamnudulafinganeuioduiu 874 au Anidufesas 2.22% Fawaannis
Anneimsadfflomanuduiusvesiadossgiduiusiulsannusulaiings Taud e ngueny BM
UseRnsguun UsefRnsiuas lsavssddaduumn Baluhlulafings lseladess Useh
aseupudulsaruiuladings weliuseiRdulsaiilavinden sailaduven, lsaneandonaues
Tsailaviesdnsdngln  mavmaesufofnisiound Ihud  Aszduienaluden Aediefity e
AawELRoIea,AlnIndwalsn, Aludud uwarluduad wudn iwae naueguinndt 30 U BMI = 25 ke/
m2 Usgiinsguyvd UseiRnmsauga Tlsauseddaduiumu(iabetes mellitus) neiiusziidulse
wilavmden( Myocardial infarction ) lsawilaauinai(Heart failure), lsavaonidonausi(Stroke) wa
iU URnsHaUng  lawn Asziutimaluden(Fasting Blood Sugar ;FBS) uar AATLOR
fiu(Serum Creatinine) fiarwduiusiulsannusulafingseuelumeiiduiladodes fail

a

lsaauduladingedanuduiusiunayelagaiuisaesuieladn  inAyguazinangdl
wAnssndsafiuandaiy wu BMI guefuualtufiasdaganingnds

Tsremudulafingeiianudaiustunauengiiuinndt 30 Uaganunsnesuneldd oefifiudu
sliudmannidoauasmndity  vilklanuudanniy  euBavguanas uazmsisveand e
Govsntu laesh Aeswdunsazautesdedeifsniuuarluiuly wdmasadon Ussnouduatds
Na0ALADANINTNDUALDINDTZULUTZAMTUNLNAA WASWITITUNINAA (sympathetic and parasym-
pathetic nervous system)anas Mliauaunsalun1snesa uazaaafanas LLazﬁagLﬁﬁJﬂ’J’ma’lmia
Tumsvadindu Weldsuussiudonaniila vaeadendall anufumudmdaeanty il
yhasnnniundlunisflazdaienluideseToaese 4 Msame Vil aaudiladings

Tsapnuduladingedianuduiusiu BMI > 25 keg/m?2  laganansaesuieladn BMI = 25 kg/m?
n39l5A9IU 3 adipose tissue g4 adipose tissue ﬁgwﬂ‘dﬂﬁw’ju 1.Renin-angiotensin system(RAS
system)  vilifinnsgandulefounasindndssuulnadeuden  uasifiuaueudlemudum(an-
giotensin 1)) 2.Endothelial dysfunction yilvdlenaunulazings wazifinl Arterial vasoconstriction
slsdenaudladngs 3.nafintuvesdiaufu(eptinyilfifiunsvhauvesssundumman(Sym-
pathetic activity) {unaliiAnnusulaings

Tsanudulafingediaudiusiuuseinsguuns  UsziAnsAuglaeanunsneiuneli
Msguyvis MsANasluiiiy NADPH oxidase vascular inflammation wagiiiurnioudlomudus(An-
giotensin ) ¥11l1 endothelial injury inlvidiinausuladings
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Bsannudulafingadianuduiusiulsausedrdiduumiuleganunsoesuielii SysUtANg
TuLﬁamﬁqq ¥liAn mavianevasaden Wunisawesiuazndeus nsliwdsauanluduainmsien
homalUldlilddedinanmaniu aseyyadaszReactive Oxygen Species WiliiiAnmnuduladings

Lsannudulafingadianuduiusiuneivseifdulsamlanaden lsamladumeas, lsavaen
\Henauadlnsau1saasuelaan mmé’uiaﬁmqqga%’q lhlaln vaendenunmufmiuaruds diwa
Tilafnmsfiuargadu ianngilaradon wasiiladuvainua uenantausulainiias
Manevaonaen(endothelial injury) yilAnlsAvanndonaLDS

5.2 @gUwa (Conclusion)

T3 Ia3TeVIaNn 39,366 A TuYel w.e. 2558-2564 Wui1 ANNYNVBIlsAALGULaTn

ganeude Turaena1fwaiui 14 wwieu we. 2558 69 14 wwieu w.el. 2564 wuindigUaedulsaany
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amuaninsunssnuluganaidingn wasnuhdadeidssiduiusiulsannuduladngenonde laun

WAYe NaueeNINnd1 30 U dvdiinaniefiuinndt 25 Alawns/uns2BMI = 25 kg/m?) UsedRnisau
& va A °o v & = wva @ Y A g v

s Usedinsangs Tseusedndmiduummu weldseindulseilaraben lsamladuwmad, lsa

waandendusd naneslfuRnisiaund loua Arszdudinaluden waz Ansinauvedls
5.3 4231invaIn13338 (Limitation)

2 P a 6 o % PR [ :.’/ Y Y A Y o a v
1. fogadlilunsimseiludoyanifanainszuulsmenuia  AauduUsueiinlsigvinniside
roansinwenaluiiduiinegluseuuvedlsameuna

2. msfinwuluwuy cross-sectional study vilildanunsaesuraladeindumena 19 eSureleiiied
ANUFURUS AU

3. M3astayadnusyii nsrasnevetnnd Yusgusaryanaderalinisiuiintayainisvinmely
5.4 daiauanue (Recommendation)

Tunmsnwedsiifumsdnwiinsulsanusulaingsdouodstadeiiddylduinginssunslidin
uazruUszmuemstslilldiiutoya Wesnmasmenalilldtuiindeyaly uazusziRguyvduazi
anidoyatignifusiusuegilignies ansiuwmdfnsaluadsiuglilészyly wegannisiinerva
fufinldvihnmstuiinensliaziBenitau SsmnslssyuseTadindnynads msdinmstufimbnin dw
adlfgndemnaduiesaniminuasdiugmosiihsudazedsiinstanaslinafifiauniiuasdugias
vsneviliifuilinaniefiduanniaunietesiiuaisailfuuneliaunsamdvdinanisls
dosndeyatmiin viediugeialy
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viiniAunamidauynvesnzmuiulafingsganinileioutunguund egl 49.5%, 26.5% uaz

16.2% auaisiu Inedadeiininingsiu ddniiunme wasiivieassnnzanidu OR 5.15; 95%CI:
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4.27-6.22, OR 1.87: 95%Cl: 1.50-2.32 @z OR 3.30: 95%Cl: 2.82-3.86 suadu uazludiniiiimiin
méf]mf’lLﬂm%ﬂlﬂﬁﬂ’gmé’uﬁuﬂmmﬁmmmL?%awmmazmmﬁuiaﬁmqq Aoy OR 1.04; 95%Cl:
0.72-1.42112]

Yiyi Zhang way Az (2014) IshihmsinuiBes wwalihmeseumn AnuasEiin Ms3nw uas
nsmuaungaululafegiludniieuiungudivavestssmeowsn lugal  1999-2014 4
SnufiiriunSideiomn 41311 eu Tneflengdud 18 V3ulu 9n 8 n1sd1saa (Hational
Health and utrition Examination Surveys; NHANES) Iﬂ&JLU%EJULﬁEJUﬂEj&JGdeQ 18-39 U ﬁumjm
1981y 40-59 Vuazngursengioud 60 TulU Taglud 20132014 fdenuynveaniazaruly
Tafingslungutnsongiinegil 7.3% waziuwiliiluGowesnnunszmin Mssnw uazmsauay
amgenulilafingufinduniludnaeanduiieglng  uiisshiguisuwniulundudlng  Toe
Wisuiieuluanungutnieny anumsyminedil 74.7%:81.9%:88.4% nMs3nwogil 50%:70.3%:83%

wazNsAUANNTIEANUIULATINgIeEN 40.2%:56.7%:54.4% AnuaaulT]

Prasutr Thawomnchaisit kay Aalz (2013) levhmsAnwiFes Jadeidesnazenuynuesniog
ANuRUlafingenIensAnyILUY Cross sectional study U 2005 vesinAnwiuvninerdeglufiess
sussduau 87143 Au sy Thai Cohort Study e1gidsdl 305 U wagdiwandediuiu
54.7% lagrainnisAinwmud anugnveanizanusulaiegiluinfnvinaelaluae
YounAnyUNANG (6.9%:2.6%) uazAnzAUdulalings fittaforiduiussiduindnyinasuay
e Iiun 01y szdumsinwiinn Ardviinaniedige wazmsiflaauszdii Tnglutin@nwinemne
amzaufulafingedinnuduiusiudade Fosanuslan  9eldgs  mslinanlufudelngviad
AoumesTn MIguyvdnaznshuueanesed Tuvariin@nwinands nnaduiusiudade

Fesowmsvhaliavsos mnssuaue)

Joseph Flynn uaz Az (2012) Mevinsfnendes dhuazeinisnnainuasdnvaenieada
Ussrnsluffthedinfidunnudulafings Tnefnwiluftaedin 351 au feusiony 1 Taudsongiios
117 U Bewdsoenidu 3 nau Téun tosndn 6 9, fuud 6 Yaudsengtiosndt 12 U oy daust 12 1
wisogtiesnin 17 T waannisinwmuin grheiinnguiiongtiesnin 6 T fianuduladingsuiion
nsan (Aend) snndnguengiininnin Adasinisnsesvedla (GIR) Tunguusn tesningui
aowazany mszavlufluiden (Cholesterol) nnndnesidudlngd 95 wuluiinnguusnsidian
uazAANLAUTIEs (Diastolio) Tunguusnannninnguiiaeaazany Taefidasdnndu 1.1:1:1 anw

[y

Ay
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Ratanaporn Bandasak wag aay (2011) levhnnsfinwndes anuduiudseninannizannudiu
lafingauaznnududentuauenniuitietegulve a.njummumuas lealunsfinwiwuy Case
control study githsmmsidaduiiaeiefulne 98 auiildsumsitedeindanzidudenluaos
uanafausn wawdn 98 eufilsieeldsunsitdeds Adnsiulilulsmenuiasausd 2006-2008 Haseng
Faud 18-45 T w1 Padeiifanudsiuddennzidudesluauounn dud Tnnzanuduladings
(adjusted OR 8.94; 95% Cl 1.47-54.34), UsgiRaulunsouaditinnezidudonluansann (adjusted
OR 16.15; 95% CI 1.71-151.82), leanidinensessnsidenieliasiians (adjusted OR 8.06;
95% Cl 1.12-31.52) wazilA HDL ¢ (adjusted OR 5.93; 95% CI 1.11-57.60)10]

Nae-Yuh Wang wag Aug (2008) lavinnisAineiises nsiddeuilamwesanunulaialazdaden
AebinAuAulaings Aenuduiusiunisiianusuladagdurows muddeiidunsfinvwuy
Longitudinal cohort study lagvinnisAineilu 1160 dniSeuuwnndyisdas Young adulthood wan

Ananuludn 54 ¥ 2nuan15I9enuIn v19A1 Baseline U89 Mean systolic tag diastolic blood pres-

Ao aa 1

Y Y [ [y a & a1 1 Y ¥ Aav ay M yva [~3
sure Tugldrsnanuideniinewsiduanudulainasiu dargandttuddnsinanidenldladneunidu
anusulatingsegraildudidgnieain laean Systolic awWueg? 0.03 mmHg wagdwiuladenil

AuENiLs louA dudiinanig n1shukeanesed MIAUNIWY N1508NANHINTY LATNITEUUNS KA

- aw aa

Hazard ratio 9 95%Cl ¥8fit13IunuITenilu ?Jummﬁuiaﬁmqmmﬁm Atnadunusuladis

[ FY
) Y

qeAuifir Ailvevieuasusifuminsiulalingavisg ol 1.5(1.2-2.0), 1.8(1.4-2.4), 2.4(1.8-3.2) s

Y U Y
o w IS

aiu mafinmzenudulaiingsiieny 35 Yuaziineweny 55 Tludifineuazudidunnuduladinga

daalvigdnsaddediunsduanusulainadutisiodinguinds 20 wi(8.4-47.9) waz 6.2

edD._

wi1(3.6-10.7) Wawisuivlugineuazuadluildiluanuduladings audaduns

'
aa A o w

Paolo Palatini waz A (2004) livinnsfnwiiies AMNYNUAzENYENeAGNNTdANYed

o

Y a A o A N aa I I3 = ANy oY
amganuiuladinguleianiuieanvedludiewn Tnednwiwuu Cohort study Hfi1393n73
We 871 au Ndlinglasumsshwvinneanudulainasneuds wuil ndwianuludn 3 weu &
28% WiAanuaulainanastiosnit 140/90mmHg I 14.2% lLilansdnwauzein1snispainuazan

Anuiulainlige Tuvaen 13.8% lrAssuansinwuroMmeedidnuadinzanuiulaingaile

Tanduiieaiifey waslefianuludn 6 Ynuin 19% Wlildiinzanuduladngs Tudull

' (%
[ yaa

a 2 vaa o a 44' A v A A a ° I3 )
LUa'EJUL'UUIZ\lJV]lIﬂ'ngﬁ'ﬂr]ll(ﬂ‘UIaﬁﬁ]%jﬂL@J@?@WUWULWS\TWL@S?Q’]U?U 35% LazlUUNNUNIGNWULBINTS

Y

aa a Y} a A o Ay A A a °
‘V]’Nﬂa'LmLLagﬂJﬂTﬁgﬂfﬂll@‘Lﬂa‘V](ﬂq@LM@’J@WU']ULWENV]L@EJ?QWU'JU 65%!17]

10.LUULNUTBINTTINY JULUUVBINITINY
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10.1.3UuUUY09N1599
n3finwBeU3unas (Quantitative study) senisifivdeyauuusinuang (Cross-sectional study)
Tnglddoyannvsuidou wariladonduius (Associated factors) semstinlsamusiuladings
UMY
10.2.6uUs7E lun"5338
10.2.1 #uUsdase (Independent variables)
1. Jadwih lauA
1.1 918
1.2 une
2. Yadgunm laun
2.1 Anuaulaiin
2.2 NTINSLAUVDITNIT
2.3 dwin daugs dutlinaniy wWusaulen
2.4 UsgTAmadansss (e1ga3s)
2.5 Anuaulainuesneuy
2.6 UszTRlsauszsdfilasunsidadelneunme
2.6.1 ANuAulavings
2.6.2 WU
2.6.3 lnnoisess
2.6.5 lsevgavnelavaignduannisgaiu
2.7 Usgdalsamaiugnssulunseunia
2.7.1 aAnusulaings
2.7.2 WU
2.7.3 lslannesess
2.8 Usinnslaenneauntin
2.9 UsziAnshnga s ueanesed
2.10 Usg3ansguyms
2.11 sgoulusiuluvaeaiden (LDL, HDL, Triglyceride)
2.12 sysurihmaluiden (FBS,HLALC)
2.13 sgaunsngIntuden (Serum Uric acid)
10.2.2 @mwUsn1u (Dependent variables)
nsiinausulainganeuisludiie Tsmeu1aueed a.uNAd 28BN wae
ISINEVNREAUNTUUR ©.FUINTBLUR 2.22TUNTN
11.8nvazietaisedsznsiviinsine
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1. Uszrnsitviang

AUrenanuiulainganeglugieeny 0-40 U Tulssne1unaunendn 0.u9A8 2.a8TUNT Uay

159NIVIAEAUINTEUN 8. JUINTIUR 2.281TFUNT

2. NMSLanNeIegd

nsAnwAnwIdeaSetludiuvesnsAnwidelsuna (Quantitative study) agidunsdnsiuuu

Total

survey ludUreniianuiulainganeudy 15ame1U1auNad 8.UNAR 2.28TUNT

wae 1SINEIVIAFUILTURN 9. AU IUTURA 2.28TUNTT
3. NAIINSAAN

1.
2.
3.

Ataeluaulng

AUaenilonglesnii 40

Y A Yo aa [ [ a . L1 a v =2
Adrelasumsitadelsaauiulaiings (hypertension) lngunnd wasiduiinluny
Loy

Aurelsaauiulaingensnululsame uiauendl .U 28BN uar 159
NYIUNAFUINTUUR . AUIUTUUH 2.2LWINT FI9LH W.A. 2558 - W.A. 2564

4. WNUNNISANDDN

1.
2.

AUReNaRanssa
Y1 Ql' YU aa v % a Ql' 1l A A
Areilasumsiidelsannuduladings Nldiinansesinfeavvedaany

5. NSAIUINIUINAIBYY

WemaunveslsanNufulalingsneuly

Tng

.2LTINTT b

2(P)(1 - P)
LI

P fio AuYnvesruiulafingenewielugUie Tsamerunauneean 8.ueemn

15MNEIUIREUNTHIN 0. AUNLTIUA 2. 8TINTT

d Az AnueaaLAReUYRIAINYNYRIANAulatingnawitlude lsaneruiauendn

9.UNAAT 2.2YTUNTT UAZTINGIVIEULTIUA 8. AUNTUIVR .22 TUNT

NNNSANEY Hypertension in young adults--an under-estimated problem. Singapore

U84 Gan SKE hagAnz WUIANUYNVeN AnunuladingsneuislugUiseny 17-23 U

WINAU 1.6%

Al P = 0.016 (ANuynvesANUiulafinganeuislugiiseny 17-23 U)

d A9 20% 84 P 1 0.05 x 0.016 = 0.0008

AR 95% l6An Z = 1.96

32



_ (1.96)%(0.016)(0.984)

WNUPN N, = 94505 Ay
(0.0008)2
TdgmsiiloUsungusnens Fisher AA 1991:400-6
o N
(No—1
I+ —5—
AR LA N = 400 (S1unusanasiasiansnsadisiunisanuile)
No = 94505 AU
_ %805
n= 1 94505-1) Al
AT

Fedunsideluadaiflingusodsethatios 399 au
R miﬁﬂwm%gqﬁa]zﬁwmstﬁu%’azgamﬂmmaﬁﬂiﬁy’wmé’wmu 400 AU
12. Feiunsivy
A mswdenguidtevhmsiin Ussrnsiildlunisinuedal i nduusssnsdinedlady
n538edy nunndindulsarnudulainasdulsmeiuiauind) 0.u199dT 222395
uwaz 13ane1ung auudoin o.aundun 2.28Wann
U MTIANAVBINITIVY
1. anugnvadlsanuiulainganondy Tulsmeruiauend 0.u1AdN 2.8 84N wag
lsangunaauudens 8.auudeun 2.0884n57
2. fadeidsswodsarudiulafingsrou’s Tulsmenuiauisad 8.unwedn 9.asBans way
lsangunaaundenn 8.auudewn 2.0884n57
A nveslefldlunsidy e Case Record form uay uszidouiitae
« gl 1 Toyarhlvesie
« @il 2 deyaguamvesiiie
SR DAl T Y
nsiladelsanrusilafingeneus Tinasidelud
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1. asrnuenuduladaludnengiesnin 13 U wuenuduladauinndy wWes@ulvan 95 21n
AAnuaulafinluaebiediu lngdnegisley 3 asslunafiiesiy lagldnn5199198491n American

Academic of Pediatrics(18] @ai)
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Age

(y)

10

BP Percentile

Height (cm)

95th

95th + 12 mmHg
Height (cm)

95th

95th + 12 mmHg
Height (cm)

95th

95th + 12 mmHg
Height (cm)

95th

95th + 12 mmHg
Height (cm)

95th

95th + 12 mmHg
Height (cm)

95th

95th + 12 mmHg
Height (cm)

95th

95th + 12 mmHg
Height (cm)

95th

95th + 12 mmHg
Height (cm)

95th

95th + 12 mmHg

Height (cm)

5%

7.2

102

114

86.1

104

116

106

118

107

119

104.

107

119

110.

108

120

116.

110

122

121.

111

123

126

112

124

130.

Height Percentile or Measured Height

10%

783

102

114

87.4

105

117

93.9

106

118

100.

107

119

106.

108

120

112.

109

121

118

110

122

123.

112

124

128.

112

124

132.

SBP (mmHg)

25%

80.2

103

115

105

117

107

119

102.

108

120

109.

109

121

115.

110

122

121.

111

123

127

112

124

132.

113

125

136.

50%

82.4

103

115

921

106

118

99

107

119

105.

108

120

112.

109

121

118.

111

123

125.

112

124

131

114

126

136.

115

127

141.

5%

84.6

104

116

94.7

107

119

101.

108

120

108.

109

121

115.

110

122

122.

112

124

128.

114

126

135.

115

127

140.

116

128

145.

90%

86.7

105

117

107

119

104.

109

121

111.

110

122

118.

111

123

125.

113

125

132.

115

127

138.

116

128

144.

118

130

150.

95%

87.9

105

117

98.5

108

120

105.

109

121

113.

110

122

120.

112

124

127.

114

126

134.

116

128

141

117

129

147.

119

131

152.

5%

7.2

54

66

86.1

57

69

92.5

60

72

98.5

63

75

104.

66

78

110.

69

81

116.

71

83

121.

72

84

126

74

86

130.

Height Percentile or Measured Height

10%

78.3

54

66

87.4

58

70

93.9

61

73

100.

64

76

106.

67

79

112.

70

82

118

71

83

123.

73

85

128.

74

86

132.

DBP (mmHg)

25%

80.2

55

67

89.6

58

70

96.3

61

73

102.

65

7

109.

68

80

115.

70

82

72

84

127

73

85

132.

75

87

136.

50%

82.4

55

67

921

59

71

99

62

74

105.

66

78

112.

69

81

118.

71

83

125.

73

85

131

74

86

136.

76

88

141.

5%

84.6

56

68

94.7

60

72

101.

63

75

108.

67

79

115.

70

82

122.

72

84

128.

73

85

135.

75

87

140.

76

88

145.

90%

86.7

57

69

97.1

61

73

104.

64

76

111.

67

79

118.

70

82

125.

72

84

132.

74

86

138.

75

87

144.

7

89

150.

95%

87.9

57

69

98.5

61

73

105.

64

76

113.

68

80

120.

71

83

127.

73

85

134.

4

86

141

75

87

147.

T

89

152.
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11

12

13

95th 112 113 114 116 118 120 121 76 76 77 77 78 78
95th+12mmHg 124 125 126 128 130 132 133 8 8 8 8 90 90
Height (cm) 134. 137 141, 1d6. 151, 155, 158 134, 137. 141, 146, 151 155
95th 114 114 116 11é 125 123 124 77 75 78 718 7é 75
95th + 12 mmHg 126 126 128 130 132 135 136 8 90 90 90 90 90
Height (cm) 140, 143 147. 152, 157. 162. 165. 140. 143 147. 152 157. 162
95th 116 117 118 121 124 126 128 78 78 78 78 78 719
95th + 12 mmHg 128 129 130 133 13 138 140 90 90 90 90 9 91
Height (cm) 147 150 154, 160. 165. 170. 173 147 150 154. 160. 165. 170.
95th 119 120 122 125 128 130 13i 78 78 75 7é 80 81

O5thand 12 mm 131 132 134 137 140 142 143 90 90 90 90 92 93

asefl 1 asadieu Percentile of Systolic Blood Pressure and Diastolic

Pressure fiu Height Tuiweyigany 1-13 il

Age
(y)

BP Percentile SBP (mm Hg) DBP (mm Hg)
Height Percentile or Measured Height Height Percentile or Measured Height
5% 10% 25% 50% 75% 90% 95% 5% 10% 25% 50% 75% 90%
Height (cm) 75. T76.6 78.6 80.8 83 849 861 754 766 786 808 83 849
95th 101 102 102 103 104 105 105 59 59 60 60 61 62
95th + 12 113 114 114 115 116 117 117 71 71 72 72 73 74
Height (cm) 84. 863 886 91.1 937 96 974 849 863 886 911 937 96
95th 104 105 106 106 107 108 109 62 63 63 64 65 66
95th + 12 116 117 118 118 119 120 121 74 75 75 76 1 78
Height (cm) 91 924 949 97.6 100. 103.1 104. 91 924 94.9 97.6 100.5 103.1
95th 106 106 107 108 109 110 110 64 65 65 66 67 68
95th + 12 118 118 119 120 121 122 122 76 7 1 78 79 80

Height (cm) 97. 988 101. 1045 107. 1105 112, 972 98.8 101.4 1045 1076 1105

95th 107 108 109 109 110 111 112 66 67 68 69 70 70

78
90
158.
78
90
165.
79
91
173.
81

93

Blood

95%
86.1
62

74

66
78
104.6
69
81
112.2

71
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10

11

12

13

95th + 12
Height (cm)
95th

95th + 12
Height (cm)
95th

95th + 12
Height (cm)
95th

95th + 12
Height (cm)
95th

95th + 12
Height (cm)
95th

95th + 12
Height (cm)
50th

95th + 12
Height (cm)
95th

95th + 12
Height (cm)
95th

95th and 12
Height (cm)
95th

95th + 12

119

103

108

120

110

109

121

115

109

121

110

122

125

112

124

129

96

125

135

115

127

142

118

130

148

121

133

120

105.

109

121

111.

109

121

117.

110

122

123

111

123

127.

112

124

132.

97

126

138.

116

128

145.

119

131

150.

122

134

121

108.

109

121

114.

110

122

121.

111

123

126.

112

124

131.

113

125

136.

98

126

142.

117

129

149.

120

132

154.

123

135

121

1115

110

122

118.4

111

123

124.9

112

124

130.6

113

125

135.6

114

126

141

99

128

147.8

118

130

154.8

122

134

159.2

124

136

122

114.

123

122.

112

124

128.

113

125

134.

115

127

140.

116

128

145.

101

129

152.

120

132

159.

124

136

163.

126

138

123

118.1

112

124

125.6

113

125

132.5

114

126

138.5

116

128

144.1

117

129

150.2

102

131

157.3

123

135

163.8

125

137

167.8

126

138

124

120

113

125

127.

114

126

134.

115

127

140.

117

129

146.

118

130

152.

103

132

160

124

136

166.

126

138

170.

127

139

78

103.6

68

80

110

70

82

115.9

72

84

121

72

84

1253

74

86

129.7

58

87

135.6

76

88

142.8

78

90

148.1

79

91

79

105.3

69

81

111.8

71

83

117.8

2

84

123

73

85

127.6

74

86

132.2

59

87

138.3

T

89

1455

78

90

150.6

79

91

80

108.2

70

82

114.9

2

84

121.1

73

85

126.5

74

86

1313

75

87

136.3

59

88

142.8

T

89

149.9

78

90

154.7

79

91

81

1115

71

83

118.4

2

84

124.9

73

85

130.6

74

86

135.6

75

87

141

60

88

147.8

T

89

154.8

78

90

159.2

79

91

82

114.9

72

84

122.1

3

85

128.8

74

86

134.7

75

87

140.1

75

87

145.8

61

88

152.8

T

89

159.6

79

91

163.7

80

92

82

118.1

73

85

125.6

74

86

132.5

74

86

138.5

75

87

144.1

75

87

150.2

61

88

157.3

T

89

163.8

79

91

167.8

80

92

83

120

73

85

127.7

74

86

134.7

75

87

140.9

75

87

146.6

75

87

152.8

62

88

160

T

89

166.4

79

91

170.2

81

93



A15799 2 Asradisu Percentile of Systolic Blood Pressure and Diastolic Blood Pressure

fiu Height Tuiweangjeany 1-13 Yusl

Category Systolic Diastolic
BP(mmHg) BP(mmHg)
Optimal <120 ey < 80
Normal 120 - 129 Waz/13e 80 - 84
High normal 130 - 139 UaY/n3e 85 - 89
Hypertension 5gAU 1 140 - 159 UaY/m3e 90 - 99
Hypertension 5zAU 2 160 - 179 WaZ/%30 100 - 109
Hypertension 326U 3 > 180 UaY/1se > 110
Isolated systolic hypertension (ISH) > 140 ey <90

2. asvanuanuauladinlugieegannndwiniu 13 fs 40 U didanusulaiadiuuannndmie
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