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Abstract

Background and problem: Stroke is a public health problem, the cause of
death and disability in worldwide. Hypertension is the leading cause of Stroke. There
is a few studies on the Disease Free-Stroke in Kantharawichai District, Mahasarakham
Province including Thailand.

Objective: To study determine factors affecting of Disease Free-Stroke among
Hypertensive Patients in Kantharawichai Hospital, Kantharawichai District, Mahasarakham
Province.

Methods: This was an Analytical Retrospective Cohort Study of patients with
Hypertension in Kantharawichai Hospital, Kantharawichai District, Mahasarakham
Province between January 1, 2011, and December 31, 2022, All patients were follow-
up until December 31, 2023. Disease Free-Stroke were analyzed using the Kaplan-
Meier method. To comparing between groups by Log-rank statistics test. To
determine factors affecting by Cox regression which reported Adjusted Hazard ratio
(Adjusted HR) with their 95% Confidence interval.

Result: Overall, There were 88 patients of the 3,887 Hypertensive patients
were diagnosed with a first Stroke and incidence of 3.9 per 1000 person-years (95%
Cl=3.2 to 4.8). The overall Disease Free-Stroke after diagnosed with Hypertension at
1,3,5,7,9 and 11 years was 99.4 % (95% CI1=99.1 to 99.6), 99.0% (95% Cl= 98.7 to
99.3), 98.5% (95% Cl=98.0 to 98.9), 97.6% (95% Cl=96.9 to 98.1), 96.2% (95% CI=95.2
t097.0) and 95.1% (95% Cl=93.4 to 96.3), respectively. After adjusting for the
variables in the final model, We found that sex, systolic blood pressure (SBP) and
co-morbidities was significantly associated (p-value < 0.05). For sex, Males had a 0.6
times risk of Stroke compared to females (Adjusted HR=0.6, 95% Cl=0.4 to
0.9). Hypertensive patients with SBP >140 mmHg had a 1.4 times risk of Stroke
compared to Hypertensive patients with SBP <140 mmHg (Adjusted HR=1.4, 95%
Cl=1.2 to 1.7) and Hypertensive patients with comorbidities the risk of Stroke had
2.06 times compared to Hypertensive patients without co-morbidities (Adjusted HR=
2.1,95% Cl=1.3 to 3.3)

Conclusion and recommendations: Disease Free-Stroke after diagnosed with
Hypertension decreases with the duration of Hypertension. This current study
demonstrated gender, systolic blood pressure and co-morbidities were associated
to Disease Free-Stroke among Hypertensive patients. Physicians and health workers
should emphasize those potential factors and surveillance for co-morbidities in

brain.
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Juauduladngsluszesiian 1,3,5, 7,9, wag
11 U wihiu Soway 99.4 (00U 95%=99.1 A9
99.6), Sogar 99.0 (YIyelU 95%=98.7 s 99.3),
Souay 98.5 (YIuTOUU 95%=98.0 519 98.9), Seway
97.6 (Yr194%05lU 95%=96.9 i1 98.1), Saeay 96.2
(291 90W 95%=95.2 3 97.0) haziouay 95.1
(10T 00U 95%=93.4 019 96.3) MIUAINU UUAD
seugUaeninnnisalliavaon.donauodnuslasy
nmIfadenunmdInduanudulaiingianainiy
sreznansUiglsnnnudulaings Ssaennaeanu
NSANIT0IUENT Taluns (2560) MUz
a I (Y a = [y L Y]
nvgilulsamudulaiingeilanuduiusiunis
\inlsAvaanlionauasvedy Uieanuaulaings

1 a v o L aa Y

YU UEIAYNINEn6 (p-value<0.05) WU8AIL
(Y a aa 1 I LY a
sulafingeniszeznartioidulsnnnudulaing

IS a < P~ |
guuilenadsadulsavasalaonausd 4.6 i

R aa ' & Y] a g

vaaUenilszazniathelulsnanunulaingadu
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171 (Adjusted OR=4.6, 47914 0371 95%=1.5 &4
14.2) a9AARBINUNIANYIVOITTUR UNea (2565)
finuinszezinatii vaslsannudulaing 4
Anuduiusiunisiialsavasnidonatod ogned
ffodfamaeadia (p-value<0.05) fitthelsanmdiu
Tafings 5-9 U flemaidusienisiinlsavasniden

'
o

ausaidu 5.1 w1 veufiithelsarnuduladingas
171 5 (Adjusted OR=5.1, ¥rafiasiu 95%=1.7 &
15.5, p-value<0.001) LLazﬁﬁﬂ’asﬂsﬂmmﬁﬂaﬁm
3¢ 10 33uly flemadssienisifnlsanasaiien
auoadu 17.2 wih vesiithelsamnudulaiingse
11 5 (Adjusted OR=17.2, Y2218 o3lu 95%=6.5
019 45.8, p-value<0.001) LazaAAADINUNITANY
YDUBUNTIA Foed wazaAny (2563) nuingthelsa
mnusulafingsiifiszezinaitae »5 U flenaides
samsiinlsavasndonauondy 10.7 Wil
Iﬁﬂmmﬁu‘laﬁmqqﬁﬁiwzLamﬂ’w 1-4 U (Adjusted
OR=10.7, Y38 03iu 95%=6.4 fi3 17.8, p-value
<0.001)

nsfnwiluadiiAnwauduiusvestiade
A AuszezUasmumnnisallsaviaonidenauadly
AUeANsulaings Iagiszezaainsuigeng
Tsanusiulafingeunisddes laewuirszozUaon
WMAN1T0ILIAYADALEDAANDIANAININTLELIAINTT
thelsannuduladings aonadesiunsdnudug
\eanngUaelsamnuduladingsdiuiunind
N31UIIRUeInIzANaulaings dnu1nnIw
asgminfiaglinnuaulalunsuuasungAnssy
guamiil orruaNsEauaNsulaiin il ofUaed
anzausulaingaduszeznaiuunazlilasu
n3guadnu mnuguussveslsaasiisnnnduvily
Annnzunsndeuludiotuiefididylaeanisi
auaaibilinnNzauRIAEnIaN1IZLEADDN
Tuases (e 11e3d, 2550)

HANISILATIERAUFUNUSVRITT699
naszuzUaanwnsallsavasnidonatss TugUle
anudulafings iemuaunansenuaIndILUTY
il

wet Tunsfnwiaded wudh fuasenudy
Tafingunaveilenadesionisiinlsavaoniden

anoadu 0.6 w1 1 ewFsuisuduinand s
(Adjusted HR=0.6, 92348 0371 95%=0.4 {4 0.9,
p-value=0.011) @anAdoNUNIIANYIVDY Misgana
et al. (2023) wurwadAuduNUsAulsAnaen
WonauesluUrsanunulaingseg el dodfny
n9adR (p-value<0.05) Tnemeneiloniafivsdu
Tsavaendonauaadu 0.7 wh deleufumands
(Adjusted HR: 0.7, 2944 a3l'u 95%=0.4 §1 1.3)
wiliganAaasiun1sAnivasilans wisaed was
Ay (2557) finudn el Sauduiudiunisiinlse
vaealdsnauedtul Uisanudulaingsegad
Wedaynieada (p-value<0.001) laesUaelsa
msulafingeiiunavedamidosienisiia
Isanaondonanoaudu 2.2 wihwesnandge (Crude
OR=2.2, 231303l 95%=1.4 f11 3.6) uay Jacobs,
Albala, & Lin (2002) Ainu3n iwasiadudusiug i
nsiinlsnnasnaanalod (p-value<0.05) TneLwe
yeflenaiinlsanasaidonauaadu 3.7 wives
wevids (Adjusted RR=3.7, Faa¥esiu 95%=1.4 fis
10.1)

(%
N o

Tun1sAneidnimnuaonAa oLag AN

=y

LANA1991INNTAN Y181 NuIEUIeAuaulaiin
ganaveilenaldssienisiinlsavasaidenaus
0.6 wih WewSeudisuiumends aenadeiu
N13AN1UD9 Misgana et al. (2023) WALANAINAU
Tlans wnsaed wavAme (2557) uag Jacobs,
Albala, & Lin (2002) Lﬁ@ﬂ‘x‘l’]ﬂﬂﬁﬁﬂ@ﬂ‘l&ﬂ%ﬂiﬁu
nsfnwAduTuSveLNAiusTEEUADAMAN1 50l
lsavaenidenavasludUigaunuladings lagi
sveznamstheielsanusulafingaiiedos
Wi 15A e wane sl ud i ganasfnen
anuduiusveumatunisAnlsaviaendenaes 1
wudnunamedaudsdlunisiialsanasniden
ausaganinAnde 1 ssaninAv1een 99wl
waAnssunisguyvidenaliiilonadulsanaen
Wonauedlauinna (Yuns dnshuuny, 2563)
szuausulain lunsinwiadeidin
szdumuiulainafsgaievesriaslunisuniu
U3Ms wuin fuasenusilafingsifsziunidiu
Tadinvasaladuia >140 mmHg flonadese
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a = 1 d‘
nsinalsAnasntdenausadu 1.4 11 Lile
= a [ Y % a d‘d % [
Wiguiisuiugieanudulafingeifiseauainunuy
lafAnvuziiladuia <140 mmHg (Adjusted HR=
1.4, Y998 95%=1.2 fi1 1.7, p-value=0.006)
A9nAABINUNIIANYIVBY Mekonen et al. (2020) %

1 [y a ) v o W a &
U3 MImuAuausulaiaduladeddgyindu
fivinunelinviannlaonaLeIaE 19l 1A NINATH
(p-value<0.05) lngureidsyauaiunulainvay
Y] A o av P a !
wladudnliausamvaulailaniadeswionis
nlsanasndonauandu 3.2 11 vodUaed
AuAuAEAulafinls (Adjusted OR=3.2, 95% Cl=
1.6 i1 6.4) wagdeniszauauiulainvaeiila
Aanesllanunsaniuauls dlanadsswanisiin
lsanaendenauendu 2.2 Wi veadUiefiniuay
ANsuladnle (Adjusted OR=2.2, 95% Cl=1.1 &1
4.3) uarNIANYIVedIlans WnsNd uazamy (2557)
LW OATUANBNTNAVRIRIUUTE UG WA INUIITEHU
Anusulanilauduiuseg1elitedAgyn19ats
(p-value<0.05) funstheidulsaasnidenauas
Tl Urganuduladings lnglanizainuduladin
2160/100 mmHg laggNilszauauaulainvuy
#laduda >160 mmHg Hlanaldesnenisiialse

A <) ] yala [y [y

vaoaLdenauas U 47.6 1 YoendseRuANAY
lafinvagialaduda <160 mmHg (Adjusted OR=
47.6, 410703 95%=9.0 {4 252.6) UagHNHlTzAU
ANAUlaiavazialana1esia =100 mmHg dlannd
Fesranisiinlsaaendenauaadu 31.9 win ves
ild'r-:l v v a £y (%
HAflszaunudulaiavugiilanalgdl <100
mmHg (Adj. OR=31.9, ¥ 1919 93 U 95%=2.5 §i4
399.9)

N13ANEIASINIRTEAUAINNA Ul AATY
gavineveslUielunisuniuuinis wudi fUieady
sulafingandlszauauiuladinvuziiladuda
>140 mmHg dlanaldessianisiialsanaontdon

3 ' P al a [ L [
auoudu 1.4 w1 wetssumeunuyUieminunu
laingendseauanuaulafinvagsidladudy <140

O A ) o a v aa
mmHg YuAe szauausulanadudaded i
Auduiusiunsiialsanaenienauad lnegUae
ANUAUlafing e lia1u150AIUANTEAUAIUAY
lafinla dlonadesuinniiUisiiaruauseiu

ausuladeld denndeatunsinedus iesen
fUhennuiulaingadilianunsoaunusedue
aulafinle azdwnansznulnsnsinoliniilanasy
vaeniden Jesziuaudulain =140/90 mmHg
whlnnvaonidenununfity innniznaen
HonudanazivaaaenifenuasiuLAuad denlua
Wlilaznan vildauesadenluidss uenani
Fevildvasnidonunsvurnidnluaussldines
pontdunsziuzany waziinnisusunnyinlvil
Honeanluanewuun (Yuns anshuuyy, 2563)

Usedansilsasau lunsnuwndel] wud
fuhemnudulafingaiillsnsan Tlemaidsssionis
Anlsavaendenayss 1u 2.1 Wi eSeuiiey
ﬁ"usjjﬂaammé’uiaﬁmqaﬁlﬂﬁimiw (Adjusted
HR=2.1, 42919 03T W 95%=1.3 &4 3.3, p-value=
0.002) @9AAABINUNITANYIVBY Misgana et al.
(2023) inuigtasanusulaiingsiidlsasu de
nontsiinlsavaontdenauoadu 1.88 111 vog
fUrsnnuiulafingsiiliflsasan (Adjusted HR=
1.9, 91a:¥esiu 95%=1.0 fi1 3.5) uarn1sAn¥IVeY
Chang et al. (2022) wuin ngflheiidulsawmy
¥iindl 2 uavviselsanwsulafingsdilifiuse Jalse
NADALADAFNDY NAIAINAARIUNE 1 T WUI1 8715
gUAnsnlvedlsaviaonidenanstegifesas 12.1
wazfifUaelsavaenidonanssseluififisnsinig
finlsanaenidenauesa Souaz 26.5 A5
gudnisalvedlsanaenienauasluyUiglungy
T2DM, HTN waz T2DM + HTN iniusasas 9.3,
10.4 uag 15.1 mwaau dns1gUanisalvedlsa
NaOALADAANBILANE NN UDE NN TEdAYNIIAD A
(p-value<0.05) sewinaanungu (X2 =6.8, p-value=
0.034)

AsAnwd denndeeiunisAnews ug
ilesanfthomusulafingsnilsasuilontaides
Aon1sinAlsAvaenLAonaNeIEInIIlUI8AIUM
Tatingsiliflsnsan 1sasauiinuveslufiaelsn
viaeRRanaNes fe lsnaAuiulaings lsalumu
lsalvduluidongs lsaviala lagdreanuduladin
gefidlsasamdulsauimnuildamnsanivay
sesuthmnaluidonld azvinluvaendendnies
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lafingndiszavladulunasndongs o1aviila
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M99 1 InularTevazteyadnuazdluyaraveslisauiulalings lsmeuaiunsidy sunefunyide Jamiaumansany
FENIN WA, 2554 D3 W.A. 2565 (n=3,887)

anwazdIuyAAa U Souas
1. e
%18 1,717 44.17
AN 2,170 55.83
2.979 @)
fndn a5 ¥ 180 4.63
45 - 64 ¢ 1,803 46.39
65 Yguld 1,904 48.98
Anade (+ sd) 64.41 (+11.92)
Fdisegu (gagn:sign) 64 (102:20)
3. Uszinlsnsau
Taid 1,964 50.53
TsAviaanldonaues 103 4.76
Tsalumau 1,435 36.92
Tselmdods 467 1201
Tspnilavniden 63 1.62
TsavongaiuFess 78 2.01

15ABuT (veuin lsseen nszgnuazde aunmdn uazlsmaudn) 151 3.88
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M99 1 FnularTevazdeyadnuazduyanavesisauiulalings lsmeuaiunside unedunside damiaumansany
SYWIN9 WA 2554 9 WA 2565 (n=3,887) (si0)

anwazdIuyAna U Sovay
4. szauanuaulainvazialatduan
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> 140 mmHg 1,202 30.92
aiszy 9 0.23
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FsisegIU (geam:an) 135 (261:69)
5. szauAMuAUladnvzialanaeda
< 90 mmHg 3,434 88.35
> 90 mmHg 444 11.42
aiszy 9 0.23
Aade (sd) 76.88 (+11.47)
FsisegIY (gegm:snan) 77 (132:40)
M31ei 2 Sunuuarfevas dnvnzveslsanasaidenaues Tuffielsamnudulaiings lsameunaiunside gLNoNUNS
Ay PITANMIENTANN TEWIN WA, 2554 D9 W.A. 2565 (n=3,887)
AnwuzvadlsAvasaianaULDg 31U fouaz
1. nMslasuatiadeanunndinUaslsavasnidonduas
Tailof 3,784 97.35
T4 103 2.65
2. anwaznslasuidadeinUiaelsanasnidonduas (n=103)
ASausn 88 85.44
\Anlsavaendonauot 15 14.56

o o

3. szazandlasunisidadeainunndinduanuauladings audsldsuidadedndaslsa
MARALABAANBIATILIN (N=103)

13 24 27.27
29 7 7.95
3% 5 5.68
4 9 10.23
5 5.68
6V 10 11.36
79 8 9.09
8V 10 11.36
9% 6 6.82
109 1 1.14
119 2 2.27
129 1 1.14
Aade (sd) 4.64 (+£3.10)

Aifsegu (gegn:angn) 4 (1:12)
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M990 3 nunazievay szezUaoamnnisallsavaeniienaueddugUisanudulaings Ismeruiadunside o.iunside
LumansAy serdedui 1 unsieu 2554 eTui 31 Sunneu 2565

Disease Free-Stroke Disease Free-Stroke rate (%) 95% ClI
13 99.38 99.08 - 99.59
39 99.02 98.65 - 99.29
59 98.48 97.99 — 98.85
79 97.57 96.88 - 98.10
9% 96.22 95.21 - 97.02
119 95.05 93.35 - 96.32
AisEgIUTTEEUADALMAN1Sal N/A N/A

M990 4 WIguiisuanuuanaesrezUaaamnni1sallsavaenidenauss (Disease Free-Stroke) lugUlsaudulaings
TS9INg1UIaAUNTITY 8.7UNTITY LUMENTAIN FEUIN9TUN 1 UNSIAN 2554 9Tufl 31 Swaeu 2565

ﬁ’aLLﬂiﬁﬁn‘m 1 years 3 years 5 years T years 9 years 11 years Log- P-
S(t) S(t) S(t) S(t) S(t) S(t) rank  value
95%CI 95%ClI 95%CI 95%ClI 95%ClI 95%ClI test
1. 1A 6.37 0.012
kil 99.24 98.69 97.99 96.71 94.77 93.86
(98.70-99.56) (98.00-99.15) (97.10-98.61) (95.45-97.63) (92.84-96.20) (90.93-95.87)
VAN 99.49 99.28 98.87 98.22 97.27 95.94
(99.09-99.72) (98.81-99.57) (98.26-99.27) (97.39-98.79) (96.09-98.09) (93.66-97.41)
2.919 )
fpunin 45 U 99.44 98.79 98.79 98.79 94.08 94.08 0.89 0.640
(96.12-99.92) (95.21-99.70) (95.21-99.70) (95.21-99.70) (74.09-98.77) (74.09-98.77)
45 - 651 99.50 99.15 98.76 97.55 96.57 95.59
(99.04-99.74) (98.56-99.50) (98.01-99.23) (96.29-98.38) (94.86-97.72) (92.48-97.43)
65 %ﬁuiﬂ 99.26 98.92 98.23 97.44 95.97 94.67
(98.76-99.56) (98.33-99.30) (97.47-98.76) (96.49-98.14) (94.59-97.00) (92.39-96.27)
3. szauaNuauladnvzialatuan 21.68 <0.001
< 140 mmHg 99.59 99.34 98.90 98.43 97.49 96.29
(99.26-99.77) (98.95-99.59) (98.37-99.26) (97.74-98.91) (96.45-98.23) (94.25-97.62)
> 140 mmHg 98.92 98.25 97.46 95.39 93.04 91.93
(98.14-99.37) (97.26-98.89) (96.23-98.29) (93.53-96.72) (90.42-94.96) (88.21-94.51)
4. szauanuauladinvazialanaesa 16.22 <0.001
< 90 mmHg 99.48 99.21 98.62 97.90 96.82 95.57
(99.17-99.67) (98.84-99.46) (98.11-98.99) (97.22-98.42) (95.85-97.57) (93.79-96.85)
> 90 mmHg 98.65 97.37 97.37 94.35 89.84 89.84
(97.02-99.39) (95.10-98.59) (95.10-98.59) (90.32-96.73) (93.02-94.01) (93.02-94.01)
5. Usz3nlsnsau 8.24  0.004
aid] 99.39 99.19 99.01 98.34 97.64 96.90
(98.93-99.65) (98.66-99.51) (98.40-99.39) (97.38-98.95) (96.24-98.52) (94.45-98.27)
g 99.38 98.86 98.05 96.97 95.20 93.68
(98.90-99.65) (98.26-99.26) (97.26-98.61) (95.93-97.75) (93.71-96.35) (91.10-95.53)
6. Uszaalsnsau: lsalunwanu .21 0.271

g 99.23 99.07
(98.79-99.51) (98.59-99.39)
g 99.65 98.96

(99.16-99.85) (98.25-99.38)

98.87
(98.31-99.24)
9797
(97.00-98.62)

98.00
(97.13-98.61)
96.98
(95.75-97.87)

96.28
(94.81-97.34)
96.10
(94.57-97.20)

95.46
(93.41-96.89)
94.33
(90.86-96.51)
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M990 4 WiguiisuauuanagszezUasamnnisallsavaenidenaues (Disease Free-Stroke) TusUreaiudulaings

T5am81U1aiuNsITe .0uNTITY 2.49MEN5ANN SERINTIUN 1 Uns1AN 2554 iU 31 SuanAu 2565 (f9)

ﬁ’JLLﬂiﬁﬁnw’l 1 years 3 years 5 years T years 9 years 11 years Log- P-
S(t) S(t) S(t) S(t) S(t) S(t) rank  value
95%ClI 95%ClI 95%CI 95%ClI 95%ClI 95%ClI test
7. Uszialsnsau: Tsalaidese 0.24  0.622
aid] 99.33 98.91 98.36 97.49 96.28 95.19
(98.99-99.55) (98.48-99.22) (97.81-98.77) (96.72-98.08) (95.16-97.14) (93.33-96.55)
By 99.79 99.79 99.32 98.19 96.34 94.86
(98.49-99.97) (98.49-99.97) (97.90-99.78) (96.22-99.14) (93.55-97.94) (89.85-97.43)
8. Uszidlsnsau: Tsmiinlavadon 0.06  0.805
aid] 99.37 99.01 98.53 97.59 96.21 95.02
(99.07-99.58) (98.62-99.28) (98.04-98.90) (96.90-98.13) (95.19-97.02) (93.29-96.31)
g 100.00 100.00 96.23 96.23 96.23 96.23
(95.74-99.04) (95.74-99.04) (95.74-99.04) (95.74-99.04)
9. UsziAlansau: Tsatonganuizoss 0.64  0.425
aid] 99.37 99.03 98.48 97.53 96.15 94.96
(99.06-99.58) (98.65-99.30) (97.98-98.85) (96.83-98.08) (95.12-96.96) (93.23-96.25)
g 100 98.67 98.67 98.67 98.67 98.67
(90.91-99.81) (90.91-99.81) (90.91-99.81) (90.91-99.81) (90.91-99.81)
10. Usz3nlsasau: Tsadusg* 1.92  0.166
aid] 99.41 99.04 98.51 97.60 96.28 95.26
(99.11-99.61) (98.65-99.31) (98.01-98.89) (96.90-98.15) (95.26-97.09) (93.55-96.52)
g 98.68 98.68 97.79 96.70 94.73 90.22
(94.81-99.67) (94.81-99.67) (93.21-99.29) (91.25-98.78) (86.67-97.97) (74.29-96.50)
*T5pdu9 loun viouiin lssesd nszgnuazde aunmin uaglsraudn
msndl 5 anuduitusvestiadesingg dessezdasamanisailsavasndonauss lsmerunadiunside sunofunsidy Jamd
wansany Tnedidsdwansznuanniadedu
Auds Crude HR (95% Cl)  Adjusted HR (95% CI) p-value
1. e 0.011
Lk 1 1
qu 0.59 (0.38-0.89) 0.58 (0.38-0.89)
2. szauanuaulainvazialatuan 0.006
< 140 mmHg 1 1
> 140 mmHg 2.60 (1.71-3.95) 1.39 (1.17-1.66)
3. Uszinlsnsau 0.002
Taid 1 1
3l 1.93 (1.22-3.06) 2.06 (1.29-3.29)




