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Abstract

Stroke is a major public health problem both globally and in Thailand. It is a
leading cause of death and disability worldwide. Diabetes is a significant risk factor
for stroke. Dyslipidemia is commonly associated with diabetes and further increases
the risk of atherosclerosis, which can lead to stroke. However, studies examining the
relationship between blood lipid levels and stroke in patients with type 2 diabetes,
particularly in Kamalasai District, Kalasin Province, and more broadly in Thailand,
remain limited. This study aims to the relationship between blood lipid levels and
the incidence of stroke in patients with type 2 diabetes. A case-control study was
conducted. The sample group included 216 patients with type 2 diabetes who
received treatment at government health facilities in Kamalasai District, Kalasin
Province. The participants were divided into two groups: the case group, which
consisted of 108 type 2 diabetic patients who had cerebrovascular disease, and the
control group, which consisted of 108 type 2 diabetic patients without cerebrovascular
disease. Data were collected by extracting information from the medical records
database of Kamalasai Hospital. The relationship was analyzed using multiple logistic
regression, and the results were presented as adjusted odds ratios (Adjusted OR)
with a 95% confidence interval and p-value. Low-Density Lipoprotein Cholesterol
(LDL cholesterol) levels were significantly associated with stroke in patients with
type 2 diabetes (p-value<0.001). After adjusting for the effects of other variables in
the final model, patients with type 2 diabetes who had LDL cholesterol levels greater
than 100 mg/dL were found to have a 6.14-fold higher risk of stroke compared to
those with LDL cholesterol levels below 100 mg/dL (Adjusted OR=6.14; 95% Cl: 2.60—
14.76). In conclusion, the study indicates that LDL cholesterol levels are associated
with the incidence of stroke in patients with type 2 diabetes. Therefore, healthcare
and public health personnel should routinely screen for and assess cardiovascular
disease risk in patients with type 2 diabetes who have elevated LDL cholesterol
levels. Early intervention and effective management in this group are essential to

reduce the risk of stroke.
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PTIINNBASIT 6 W.A.2562-2563 WU AUYN
91019 lviululd o0 (Total Cholesterol) ¥a4
Uszrwulneeny 15 9TulU Sevay 56.8 dszdu
lagduludanuinnimsawindu 200 fadnsusie
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U w.f. 2562-2566 Winfiu 540.25, 547.48, 580.76,
649.78, 664.96 aua1Ry § i uualuvesfUae
wwudindunnd lud 2566 sunanuanlasd
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A AIS 1 2.1 wiwesiUsiumuiidsziu
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OR=2.11; 95% ClI: 1.19-3.75) Iummzﬁ syaulagu
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2014)
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WA 91U 65 AU (Saway 60.2) WAy 59 AU
(fovag 54.6) flonglady 66.57 U (S.0.=10.53 1)
uazenglads 58.22 U (S.D.=11.8 T) ngudnuidiu
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watefuls (Multivariable analysis)

WUIT NNSANEIAIUEUNUS TEWINY
sgavladuidendunisiialsaasnidonauaslu
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5¢AU LDL Cholesterol fiauduiusiunisiinlsn
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FodAyni19adf (p-value<0.001) na13fia Lile
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A an5 (Adjusted OR=6.14; 95 %Cl: 2.60-14.76)
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nsAnwASainudn sedu LDL Cholesterol
fenuduiusiunsiialsaasaiienauadlugUig
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LDL Cholesterol 1nnn31 100 fadnsusion@ing i
lonaialsavaenidenausdu 6.14 wih veshe
wwnwiladt 2 7iflsedu LDL Cholesterol ognin
100 fadn3unT8n5 (Adjusted OR=6.14; 95 %Cl:
2.60-14.76) Seaonndosiunmsdnudadunisinune
msiAnlsavasnidenalalugtisiuimnind 2
WU31 52AU LOL >100 fadnsusiewndans {ulade
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WMWRiladt 2 egnefifeddynieadd (p-value
<0.001) n@mfe WemuaunansznuaNFLUsly
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Fonauoadu 3.64 wirweslhewvuuied 2 7
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OR=3.65; 95 %Cl: 1.65-8.06) (@nasg 1118513, 2563)
wazn1sdnwauduiusseninalvdulalulusiu
(LDL) wagezwodlnlusiu (Apolipoprotein) fiulsn
NaAa anaNeIvlAvIALaen WU SEAU LDL
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duosrtiavialdensg 1 9ldsd1AYN19Eds (p-value
<0.001) naafe IemuauNansEnUNFILUTIL
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astunn 1 drudeauunnsgiu (SD) Tlemaidn
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Jilaifinisifiuduves LDL Cholesterol (Adjusted
OR=1.06; 95 %Cl: 1.02 -1.10) (Donnell et al., 2022)
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amgluiuludoninunffianudssronisiinlsa
vaesLdonaues Tavgfifiszdu LDL Cholesterol gs
maUnfanduiladuidesiivhlfiAnnnzvasaiden
WALLTS YBInaanLdanuwAY Carotid waznnazlvily
Tuidengsiavanegnumiaasnidon azvivliin
YINNTENALUGDN FNalAAANISAUAUYDIRADNA
\Hoaunsnsenalimiinlsaasndonauadls (ugns
Ualung, 2561)

Jaausuuzsan1silulduselovd
® Jaauauuzlunishluugin

1) mnnsineluafei wudn seaule

LDL Cholesterol fimnudunusiunisiialsavasn

WNE15D19D9

Fonauadlugtasiumusiad 2 fafu yaains
NINTUNNG WATAI51INEUAITHNITAANTBILAE
Usziduanuid sssielsavasnidenauosludUae
wwnuaiindt 2 Aflsedu LDL Cholesterol genin
wmsgu Bieglusndmane ieananaudeddunis
AnlsAnasndonausd wazn1Isunsndeud ugi
R

2) dwan1sfineluiszenddulunadn
nsesrmEss Tupdtinumniu Wensnsuwugua
JUruImnuiidanudssazidulsanasaiien
GHEN

® JaiduauurdmiunsidY

1) msfneiluadeialy emsdinisdnyifen
9M3IN1350ATN §n519URNNTAL UaETIUTINAIUYS
Bu9 WA 1Wu Mmesenthidsme anuieden Tugiae
wvnueied 2 Ilsavaonidonansisinsie

2) msinsAnwlunguuszvingdu Wy

a907g nquUnelsalnEeds nqurvasuvL

9 9 Y

AnAnssuUsENA
Tunmsfnwassiveveunseanifsnnsns
Tssmerwnanuatlas unnd 1midii Tsmeruna
nuanlas ynviiu Almnueyaszsilunsiiudeya
AsuvuLarlsAvaenionaed

nsuAUALlan. (2565). s1auUszant 2565 naslsaliifnde.duile 23 unsiau 2567, 99N https;//ddc.moph.go.th/uploads/
publish/1392420230228064621.pdf

noslsaliifinde nsumuauls N3zNsIEs1TUAY (2564) fiaviaudssguan. uunys: nquiamleuieseu
Uszns nedlsalifinsie nsuAIUANLIA NIENTIESITUAT.

In3 @13 UUI. (2024). m'uﬁqﬂLLasﬂﬁJ%’aﬁdwaﬁiamﬂﬁmkwaamﬁamauaﬂuﬂﬁwwu%’wi’mwﬁxumﬁ%'aqﬁm 9619
fauandeufnwinsunnduazguanmw, 9(4), 420-430,

ugns dawuns, vy Jsenana, & wnimd udia. (2561). YedefifanuduiusiunsiAnlsavasaidenanosesiioe
mmﬁuiaﬁmqﬂuﬁuuﬁ%’qﬁmﬁqmw. 215815qvANe, 41(1), 62-75.

58UUAEITOAR YN NTENTINAEITAUAT. (2566). ARMYNVBEUBlsAlUIMIIY. Auile 5 FudiAw 2566, 91N
https://hdcservice.moph.go.th/hdc/reports/

s

szuunastayagunn ddnauassaguiminn1udug. (2566n). fesazvasfUasiumanuilisun1snsa LDL. Auldle

q



[81]
KKU Journal for Public Health Research 1158153UATITUFUANENT U INedevaUUAY
Vol.18 No.3 September - December 2025 U1 18 aUu9 3 1Hau AUYIBU - SUAN 2568

12 uns1AY 2567, 21N https://ksn.hdc.moph.go.th/hdc/reports
guuadstoyagunw driinaumssuguiminninaus. (2566v). fevazvasffiaeumuiiiannudess Cv. duiile 12
UNTIAN 2567, 91N https://ksn.hdc.moph.go.th/hdc/reports/reportce

3t LenWaINg. (UsINIENIT). (2564). ’i’]EN’]‘L!ﬂ’1iﬁ’]’i’;i]?j“un’]wﬂizslj’mul‘lllEJIﬂElﬂ’l’iﬁli’JQi"Nm&l ASST 6 W.A. 2562-2563.
N3N SnwsnsnFiaweuaa Ly,

Aug] AINAUAes, Juf yses, Piesh ITadndinuy, aaust A3, & 13035 in3ealnsdne. (2562). reladwmasealuden
fulsanaenidonanssyiniund sgadudsundulugUisiuvmiuede 7 2. Msarsinermansuazinalulad
URIINYNABUNIEIIAN, 38(1), 68-80.

i wilunes, & $aun anee (2566). JaduiiianuduiusiunisiinlsavasnidenausslugUlsiumutazaiusiy
Tafings lsswenunariased. Msansaudaundied 9, 18(1), 193-208.

anasg o503, (2563). YadeviunenisialsanasadensilalugUsuvanvded 2 Tsmeiuianssunsiealum g,
'aﬁmiq%mwuasﬁaLL'mé'auﬁnm, 5(3), 28-36.

audnd e, (2562). lsauvnuuaslsaviaenidondues. MsasusTamInewisUsemelng, 35(4), 59-71.

audng Woann, (2565). guRn1sallsavaenidenauadlulsyndlng. Msasussaminewiilssmalneg, 39(2), 39-46,

O'Donnell, M. J., McQueen, M., Sniderman, A., Pare, G., Wang, X., Hankey, G. J., et al. (2022). Association of Lipids,
Lipoproteins, and Apolipoproteins with Stroke Subtypes in an International Case Control Study (INTERSTROKE).
Journal of Stroke, 24(2), 224-235.

Gong, X., Chen, L., Song, B., Han, X., Xu, W., Wu, B. et al. (2022). Associations of lipid profiles with the risk of ischemic
and hemorrhagic stroke: A systematic review and meta-analysis of prospective cohort studies. Frontiers in
Cardiovascular Medicine, 9, 893248.

Kostapanos, M. S., & Elisaf, M. S. (2014). High density lipoproteins and type 2 diabetes: Emerging concepts in their
relationship. World Journal of Experimental Medicine, 4(1), 1-6.

Luo, Y., Li, J., Zhang, J., & Xu, Y. (2014). Low HDL cholesterol is correlated to the acute ischemic stroke with diabetes
mellitus. Lipids in Health and Disease, 13, 171.

Mosenzon, O., Cheng, A. Y., Rabinstein, A. A.,, & Sacco, S. (2023). Diabetes and Stroke: What Are the Connections.
Journal of stroke, 25(1), 26-38.

Nelson, A. J., Navar, A. M., Mulder, H., Wojdyla, D., Philip, S., Granowitz, C.,, et al. (2020). Association Between
Triglycerides and Residual Cardiovascular Risk in Patients With Type 2 Diabetes Mellitus and Established
Cardiovascular Disease (From the Bypass Angioplasty Revascularization Investigation 2 Diabetes [BARI 2D] Trial).
The American Journal of Cardiology, 132, 36-43.

Schlesselman, J. J. (1982). Case-control studies design, conduct analysis. New York: Oxford University Press.

Schlesselman, J. J. (1974). Sample size requirements in cohort and case-control studies of disease. American
Journal of Epidemiology, 99, 381-384.

World Health Organization. (2022). World Stroke Day. Retrived January 12, 2024, from https://www.who.int/srilanka/
news/detail/29-10-2022-world-stroke-day-2022



[82]
KKU Journal for Public Health Research
Vol.18 No.3 September - December 2025

213A15ITYENFITUGUANEAT AN1INIRBVIULAY
Ui 18 adiun 3 hau Mug1eu - Sunnau 2568

M31eil 1 SeseiaruduiusuuuiuusiBadeseninstadesaginlsanasnidonauesludsiumnu viadl 2 laglsidieds
wansynutladudu
Uade ngudUaevauviadt 2 iy nguddasiumaueied 2 Alidy Crude 95% C1 p-value
lsaniaantaanduas (Cases) Tsaniaeatianduas (Controls) OR

31U (n=108)

%aua2 (%)

31U (n=108)

%aua2 (%)

LA - 0.409

e 43 39.8 49 45.4 1

wija 65 60.2 59 54.6 125 0.73-2.15
21y <0.001

< 60U 24 22.2 57 52.8 1

>60 ¥ 84 7758 51 47.2 391 2.17-7.06
fvturaniy (kg/m?) 0.405

18.5-22.9 31 28.7 25 23.2 1

<185 9 8.3 6 5.6 120 0.38-3.86

>23 68 62.3 77 71.3 071  0.38-1.32
nsguYvi3 0.073

laguywd 103 95.4 9 88.9 1

quyvs 5 4.6 12 51.76 038  0.13-1.14
NSAULAZDIRNTIE 0.002
Laanagea

i 106 98.1 95 88.0 1

Ay 2 13.3 106 52.8 0.14  0.03-0.63
Uszdanistedulse <0.001
AuGulafings

laithe 18 16.7 52 48.2 1

e 90 83.3 56 51.9 464  2.47-8.73
Uszdanistaedulsa 0.733
viaenRenLaziala

Tlaithe 104 96.3 104 96.3 1

el a4 37 a4 3.7 0.79  0.20-3.03
UszAanisUaedu 0.469
Tsavalodunsa

Tlaithe 103 95.4 105 97.2 1

Hu 5 4.6 3 2.8 170 0.40-7.3
sERUANNAUlaRRRIUY <0.001

< 140 66 61.1 98 90.7 1

> 140 42 38.9 10 9.3 6.24 2.93-13.30
szaumuaulain 0.789
#9819 (mmHg)

<90 101 93.5 100 92.6 1

> 90 7 6.5 8 7.4 1.87  0.30- 2.48
32AU HbA1c(%) 0.313

<7.0 40 37.0 33 30.6 1

>7.0 68 63.0 75 69.4 075  0.42-1.31
30U FBS (mm/dL) 0.081

<126 36 33.3 22 20.4 1

> 126 72 66.7 86 79.6 099  0.99-1.0
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o a s o o & o a o | Py a A v, a a o = =
M99 1 Aasgianuduiusuuudmulsiungisenintadesieinlsavaenidenateslugdiisiuminu wied 2 Ingldaida
nansenuladedu (sa)

Uade ngudUaevauviadt 2 iy nguddasiumaueied 2 Alidy Crude 95% C1 p-value
TsAviaantianauas (Cases) Tsavasnidandauas (Controls) OR
31U (n=108)  399az (%) 3w (n=108) 3998z (%)

Total Cholesterol 0.408
(mg/dl)

<200 60 55.6 66 61.1 1

> 200 48 44.4 42 38.9 1.41 0.77-2.60
HDL Cholesterol 0.073
(mg/dl)

40-59 24 63.2 14 36.9 1

<40 %39>59 84 47.2 94 52.8 0.52 0.25-1.07
LDL Cholesterol 0.001
(mg/dV)

<100 10 9.3 43 39.81 1

> 100 98 90.7 65 60.19 6.50 3.04-13.80
Triglyceride (mg/dl) 0.040

<150 64 59.3 49 45.37 1

> 150 a4 40.8 59 54.63 0.57 0.34-0.98

= a 4 v v e @ . . . ' 1% Y - v a -
M50 2 Aasigviauduiusuuuduwdswy (Multivariable analysis) seninssgauluduluidendunisiialsanaenifenauesly
AUsuvwiian 2 Wedwsgvivatemiuusiagmilsiamansenuantadedu

Uady nguflasumnuviedl 2 ngudaeumauiadl 2 Crude Adjusted  95% CI - p-value
fdulsanaandonaues flidulsavasndensuss  OR OR
(Cases) (Controls)
i Fewaz (%) WU 3ewaz (%)
(n=108) (n=108)
LDL Cholesterol (mg/dl) <0.001
<100 10 9.3 43 39.8 1
2100 98 90.7 65 60.2 6.50 6.14 2.60-14.76
HDL Cholesterol (mg/dl) 0.086
40-59 60 55.6 66 61.1 1
<40 138 >59 84 47.2 94 52.8 0.52 0.46 0.20-1.11
Triglyceride (mg/dl) 0.117
<150 64 59.3 49 45.37 1
2150 a4 40.8 59 54.63 0.57 0.59 0.30-1.14
g <0.001
<60 ¥ 24 22.2 57 52.8 1
>60 THuly 84 778 51 47.2 3.91 4.06 1.98-8.32
UsgdRnsUaelulsa <0.001
anuaulalings
Tlaithe 18 16.7 52 48.2 1
Ut 90 83.3 56 519 4.64 4.10 1.96-8.59
szauaMuAUlainAIuY <0.001
(mmHg)
< 140 66 61.1 98 90.7 1

=140 42 38.9 10 9.3 6.24 4.70 1.98-11.20




