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Abstract

Objectives: Evaluating treatment outcomes for cancer patients receiving chemotherapy is crucial due to cancer
being a leading cause of death. This study aimed to analyze the trends in survival and mortality rates among
cancer patients receiving chemotherapy at the Medical Oncology Clinic, Roi Et Hospital, and to identify
demographic (sex and age) and clinical (cancer type) factors associated with mortality

Methods: This was a retrospective cohort study analyzing secondary data from 5,854 cancer patients who
received chemotherapy between the fiscal years 2021-2025 (October 2020 to March 2025). Survival
statistics were analyzed using the Kaplan-Meier method to estimate overall survival rates and the Cox
proportional hazards regression model to identify predictors of mortality (hazard ratio, HR)

Results: The overall survival rates at 1 year and 3 years were 75.4% and 65.1%, respectively. The Cox model
analysis revealed that significant factors increasing the risk of death included male sex (HR = 1.35), every 1-year
increase in age (HR = 1.02), and cancer type, particularly lung cancer (HR = 4.21) and liver/bile duct cancer
(HR = 3.89) compared to breast cancer. Furthermore, a positive trend in outcomes was observed, with patients
registered in the fiscal year 2024 showing a reduction in the risk of death by 31% (HR = 0.69) compared to those
registered in 2021

Conclusion: The trend in survival rates for cancer patients at this clinic shows a positive development.
However, age, sex, and cancer type remain critical variables to consider in patient care and treatment planning.
The study is limited by the lack of data on disease stage and specific chemotherapy regimens, thus providing

fundamental survival data for more comprehensive quality of care studies in the future

Keywords: cancer, chemotherapy, survival rate, mortality rate, risk factors
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1) wuuduiindeya (data collection form): Wan
JulaefAdorinnmmumussanssufifdestutiads
\doauaznssondinvestaenziie ieldidunsevlunis
fudoyannvsvidausasgudeyadidnnseiindves
¥t

2) Wiunsumesiamesilonisdanisuaziases
Joya: Teluswnsu Microsoft Excel (version 2019) d1wsu
nsdan1steya waglusunsu SPSS (statistical package
for the social sciences) version 26.0 #%5UN15ATIZA
URNGAL

nsiiusIusudoya

1) {deldtuveuadlisunmseysiflasinisidean
ANENTTUNITTUSTIUNTIdE ULy wdvadlsaneIula
o810 (39an150ulR: RE 157/2568)

2) dielsFunseys® dudnfagudoyanyszdou
didnvsedindvewUe

3) deyandnduazgniauaztufinadlunuudiudin
Joya lnedoyadiuyanadzgniilildanunsassumnuld
(de-identified/anonymized) wiounilosaududius
Vo

4) ATIVAOUANUYNABILAZATUNIUTDIUBYAN DY
nlATIEilagidewasdtieide (double checking)

n15IANITUAEIATIEidaya
nsdan1steya: suTindous, aTiadeuasuiley
Joua, asreuustndAsndu Wy mMsfuinseza

U
' o

Anmuwaidui), dangusiaitadelsadunieamydn
(C-codes) nsdidayaviameludiuusililunisiiasen
survival analysis (\u Jufi/anug) gnAneanan

analytical cohort

nsAAsIzidaya:

1. addBanssasnn: Meua aud uagdevas
ileeBunednunzvesuUndanmnm warld Aladeuas
dnudeauunasgruilessuieiuUsdaiinu

2.adfgsoyuiu: 1938 survival analysis
Usznausiy Kaplan-Meier curve wag Cox proportional
hazards regression model wiadaszitaderiung
nsdeTin Inefiasandulsnanfissdutddynieadn
alpha=0.05

(vanoimn: MIsuainndunendes (hazard
ratio, HR) lemiiiunislaeld Cox proportional hazards

regression model Tulusunsu SPSS version 26.0)

3YFITUNTIY

NITEALTUNIIUNANASEETIUNM I luLYBY
Inglasun1seulifannAneNIsTUN1938555UN15398
Tusywe (RB) vedlsaneuiaiesidn 1avil RE 157/2568
Susoeiufl 3 nanau 2568 wariimsunilesteyadiuyana
Vo Uen W.5.U. AuATeIUaYadIuyAna (PDPA)

NANISANEI
1. dnwazialuvasnguiiegiauazuulliiuds
WITUUI
INMFAATIwRRUIlTNTeUnud T§Ueuis

E%

nungzdgwdngsruunisSnwaaateulssana 2564

=

HanSeTeUUsEa 2568 F1UIUTINIAY 6,558 578
Tneddnsinisidedinsiy Sosay 21.36 99518az15un
nsasunlasseUuavadmdanssaumisuauandly
Tumeil 1 dwdunisinseiideeyuuiiefuuy
ANULAEIERdILYeIARND (analytical cohort: Cox

model) §3dulafinnsauanzitieniiveyaauysaidnuiu
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53 5,854 518 wu flrednlngidumene (Feuay vanove: Joyaengiads 63.09 + SD (59AT3n)
53.2) fongade 64.8 + 13.1 Y vdlauzifeiinunniian 3 uaz 65.88 + SD (1Fe¥In) MAss1eau gaunudisie
Jusiuusn Ao uziSelen (Fewaz 20.6) uziSudun  AedsTin 64.8 + 13.1 7 uayld Cox model (HR = 1.02)
($ovar 17.3) uazupdedldlug/mnain Gesaz 15.0)  ushudamudssiiduiusivenguny

B
atl Tunqueiieg19MinuniAseRaingn 191uiuns
FeTIRAATUSIN 1,228 518 (Seway 21.0)

A19199 1 wualdududieiTunsidounasdnsinsdedinged (Bamssauw)

Yeuuszana Sruudloionn () dlhededie* (3e) ansmaidedin* (Souaz)
2564 1,257 612 48.69
2565 1,079 238 22.06
2566 1,394 390 27.98
2567 1,568 129 8.23
2568 (A330) 744 32 4.30
39 6,558 1,401 21.36

dds.l

*gnsnsideiinuazdnwiugUiesulumseinugdiengndneenlun1sinsed Cox model (N=5,854) gaildaya
llanysaldmsun1sinseyt survival analysis wigauanswualiuganssaunle

2. wuldunadnsdunissendiauazdaded HAN1TIATIERNTTOATINAY Kaplan-Meier
fFunusnunisidedia survival analysis #WU11 8R51N1559ATINLABSTILUD
2.1 wnliumadnsinunissendin (survival  fthenziSaildfuenaiivadail 1 Ywinfudesas 75.4 uas

trends) 3 Yifudesas 65.1 Jsawvieuinmsdedindnlngiin

FJunagludusnudasunissnw (§Ua 1)

Kaplan-Meier Overall Survival Curve (with 95% Cl and Number-at-Risk Table)

1.0 =—— Overall Survival
95% CI
> Censored
0.8
> x
206 x
o
-
©
=
£ 0.4
=1
a
0.2
0.05 T > 3 4 5
Time Number at Risk
0 yr 5854
1yr 4300
3 yr 3000
5 yr 2200

gﬂﬁ 1 Kaplan—-Meier overall survival curve
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1n3UT 1 Sasrsentinanaaialy 0-1 Yusn
i 1-3 U dnsinisanastias laggn “x” uanstaya
gnéineean (Censored) Fsapnadaafiusssuavestay
uzi5vlupdtinszaugiinig

AskdanansIn Kaplan-Meier overall survival
(n91ife7) neiuansinanissendinvesiianusise
AFsuenaiiTavanun 5,854 518 ¥23RamL 0-5 T

Wduvesns vl fe 1) YUSudy (time 0) 805
nssendinsuifesay 100 WuganousuAnmansal
o0 2) 929 0-1 Jusn anaairfian Tasidunsvinnas
Aoutnada snsmissendingl 1 Ywirdudesar 75.4
nnegaNdnferay 25 vefUledeTinnelulusn
il aitical innigandadueiivatn 3) ¥ 1-3 T
AuduveInsvlanas fUlededindias 8ns1n1550nTIn
7l 3 U wirfufevar 65.1 anaafivsUszanadesas 10

9nusn uansingUaefisentusndniinisnensallse
AN wag @) 99 3-5 U uay censored (x) M55
sonTindugniiuszanmuiosar 60 9a x AefUaei
“§eiF30” uet Auganisiney TdliTuindeTie
asuarnunany dnsndsdinasgalulusn fe

ngudBIgatIusIngainw ndslusnsnsnissendin
Aouiaadios Gaiflaeiinu 2-3 Yusnluld Tonnasgsen
g

2.2 n1ssenadinkenmuviiauziss (Cancer-
specific survival)

31NN1THATIER Kaplan-Meier Luukenay
Ylauglse nuaNUEANANTeRFUlAINITIENTIneLNl
Tfodiny (U7 2) TnsuziSdlnsosduazuzisasuuiisng
nsTenTiniiian vniziiziieiusethi uazueiSeon
fi8ms1senTinditgn

Kaplan-Meier Survival Curves by Cancer Type (Approximation)

1.0

=
=3

Thyroid
Breast
Prostate
Cervical
Colorectal
Stomach

Oral/Pharyngeal

g
o

Lung
Pancreatic

e
IS

Survival Probability

02}

\
‘ ~— Liver/Bile Duct
\
|
|
1

0.0 Cancer Type 1-year 05

3.year 05

Thyroid 89.5% 85.3%

Breast 83.1% 70.6%

Prostate 77.8% 65.0%

Cervical 74.1% 57.7%

Colarectal 68.2% 55.9%

Stomach 63.5% 48.8%

Oral/Pharyngeal 56.7% 40.5%

Lung 46.0% 31.2%

Pancreatic 39.4% 276%

Liver/Bile Duct 38.1% 23.9%

gﬂﬁ 2 Kaplan—-Meier comparison of survival by cancer type

NFUN 2 NguAT

an Ao wzisalnsess ueiSudu

nsudanansm Kaplan-Meier 1Sguiiguvalgsiin

naulunans fe uwiSwnldlug) nszmzaIms deugn
yann dunduieianfio undeon usdau/vethd unss
Fugou lnens19dnin1ssendind 1 waz 3 Twuin
thyroid winiusesay 89.5 (1y) Seuay 85.3 (3y) way
liver/bile duct wiriuSewag 38.1(1y) Sewvaz 23.9 (3y)
FaaonndosiuTnineveslsanasdnunizanuguLsy
AAITIUNTTURBUMIN

U39
nsdgaeldiiunnuandisdiunissendia
vosdinnzidaudazuuudniou Jensafudoyanisaddn
warTadAunniign amsamanns duudadu 3 nau
d1fty Useneudie 1) nguwennsaifian (dueggegn)
fe (1) uiSelnsesd (thyroid cancer) 1 Ywinuieway
89.5 3 Ywinfufosas 85.3 laeldunsigsiignnan
franan deniitanmiosendiivied / nevaved

semssny wazllemaetseniiu 5 Ugeunn (2) ussusmu
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(breast cancer) 1 Uwiiuseway 83.1 3 YwiriuTewa
70.6 M3TARLNNUALIINTINYYAEILINTG LU targeted
therapy 2) ﬂEj@JWEﬂﬂ'iﬂj‘U’mﬂaN fio prostate, cervical,
colorectal, stomach #98n51590T37 3 Uogyreiovay
49-65 (dulAsagseaunanuunsml denndesiudnyuy
Tsalailadannn wildfminuzifanguusn tanne
colorectal/stomach wuianasdesq Tnsanyludi
1-2 uag 3) ngumennsalieiian (duoesign) fe (1) uzida
Uan (lung cancer) 1 Ywiiudewaz 46.0 3 Uwiiuiow
az 31.2 (2) uzlieiueau (pancreatic cancer) 1 Yy
Soray 39.4 3 YwiriuSoray 27.6 uay (3) usisadiu/ve
1hii (liver/bile duct cancer) 1 Twhiudosaz 38.1 3 1
wihiufesas 23.9 Wduananiafiaadaus 6 Wouusn
agvioussanvidoseniisuuss g uasnuluseey
ananuUee
FaagudiAny usiidlnsesd wazdiun windu
wensalifigamedthednnunndnsisnsmsegsen
wnnd 3-5 U gannnifesas 70 uzisewiu/muden/Jen
wiriunensalugiign sz 3 U 0S dnirfesay 30
Fansmiiidnsunminnaununsnvuaglidinmiiae
Lgidwn
2.3 Yadeiduiusivaudswesnisdedin

(Cox model)

o v § v

nMslnseitadefiduiusiunsdedinge Cox
proportional hazards regression model (97971 2)
WU et 91 DeuUsznuiitunsdeu uassinusniman
fiauduiusseninudedunisdeiinegefiduddy
9D (p < 0.05) Feid

e

wurldumudiitunsieou: wuwuslduivedin
anudedlunisidedinanasedditoddynisada
dewtsufuguasiitunsifeululsuussaa 2564
Imﬂr;:J{J’Jaﬁsﬁuwﬁaﬂuﬂwﬂismm 2567 fauidsdly
Aswdedinanasnesesay 31 (HR = 0.69, 95% Cl:
0.58-0.81, p < 0.001) FaHunadnsivsuay fauds
frunawariadosiudu q ud

Fhemaneianudssienisidedingnitme
wijafa 1.35 i1 (HR = 1.35, 95% Cl: 1.18-1.55,
p < 0.001)

prgfiiivtunn 1 9 darwduiusiueniudesde

q
' ' £
A a = Yy

ANSLELTINMANTUS oAy 2 (HR = 1.02, 95%
Cl: 1.02-1.03, p < 0.001)

ozt iWeiisuiunzidadu (ngusnads)
uzSslen (C30X) way undeiu/sed (C22x) Wuria
uzifefifinnudewionsidedingaiian Tnediannudes
gendfle 4.21 wag 3.89 W1 Audu (p < 0.001

o
o a )

VNEDITU

m15197 2 Yadedduiusiunsdedinludiisussnlasuenaiivndn (Cox Proportional Hazards Model)

" ShsnduAMuEeS Yaadadiu 95%
fuUs (Covariate) : p-value
(Hazard Ratio, HR) (95% ClI)
WA (Wiguiu wga)

8 1.35 1.18-1.55 < 0.001
91g (slamsiituduyn 1 1) 1.02 1.02-1.03 < 0.001
Yauuszuiidunzideu (Feutu 9 2564)

2565 0.95 0.83-1.08 0.449

2566 0.82 0.71-0.95 0.008

2567 0.69 0.58-0.81 < 0.001

2568 (91.9. 67 - 1.A. 68) 0.73 0.58-0.92 0.007

a < s = [y I3 v
VYUAULLIINAN (LWEJ‘Uﬂ‘U HTLIILRU, CSOX)

uwiSelan (C34X) 4.21 3.59-4.94 < 0.001

wgiSadu/mMetim (C22X) 3.89 3.27-4.62 < 0.001

uzi5eanldlvg/msmin

1.15 0.97-1.35 0.108
(C18X%/C19/C20)
UeiS9nsELNTeaImis (C16X) 1.77 1.37-2.29 < 0.001
219 (Others) 1.18 1.01-1.38 0.038

NG

fdesunnuduuziisosmsiiudiudsmeeaidndu o endl szezvedsa (stage), nsnveaanzise (grade), uaw silavesenaivrlniilisu
aghslsfinu msidudedoundsiififedrindueuasudiuvesdoyayfogiilududsinad Jajutunsldiademeuszansmansuazeia

wzSwdnaiflananindetiegs elinansAnwidugndeyailosudmsunuidelusuaniideseenuuumsiiudoyaliagnuintiu
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a 4
9138
= dy Y & aa
HansAnwlkansliiiugluuun1ssendiinues
v g av vo A o W aa <
AUreuzisanlasueativndalundiinuziieeysnssy
Tsamg1unasestdn laoldulAs Kaplan-Meier Wuin
8MI1N1550ATINANAIDEUINIUYIE 12 LABULSANAS
a o = v = a . .
LIUNTITINYY DIALNDUNIYIIAIULALIGR (high-risk
. PR < A v pRp o
period) venusiSeszevanatuvseRUleivade sy
wangusens é’wmzé’mdnﬁamé’adﬁuﬁ'agamﬂ SEER
program WLae31891431n National Cancer Institute
A ' A aa < P a X = o
Anuinnsidedinainuziisdulngiiadulutesnnas
Suinw Tesanzluddieniilsatuanatuvizediguam
d” 1 12 o 1 = v Y U
fugIusaule? nd1NYIe 1-3 U dulAsdianuduanas
1 dﬁld = a a
UarisannuadeslunismivaulsanazUseAnsnaves
o PR A | Ao W va = &
miﬁﬂ‘wﬂugﬂmwmauauamamumwﬂm Faduzluuy
MnulunanesddendulssmalneuassinsUssme’
WaR1UINISTIATIATILUNMINTTANLLT S
WUAMULANANDLEULAIRENTAY TneuzSalnTeus
< Y & | aa Aa  aa 1
wazuzsumuunguiiinissentiinafagn nadnsil
A0AAARINUIIBIUYDY American Cancer Society
= ) 0 &
kATN1TANYIVEY Cabanillas WazAMY ™ BI58YILUBIDN
nspeainsAUlAT LaLADUALDIRBNITS NN AR ddna
WigUaeiileniasentinszuze1ids vssiuziSauauy
= g = 2 aAa o oA o a
Fadunidlunziiaidauiennissnviiassuagy
Inelanie targeted therapy Waz hormonal therapy #
@ Aa af | oA ' a 12
BMI1N1550ATINATUDE 199 DL U 1NAITTUNHIULN
Tumanduiu uziSaUen uziSedu/Metng wasuziSeiusay
I | oA & | = v )
Wungundneinsallsaueiian T9a0nnaeiuaues
Yang WazAnz (Lancet Oncology) wag Rahib wazmay >
Ienuhussnguananidinmeeiieendisuuse
M3unsnIzesInga wazdnnulussesananu vilidne
n1350aT3nA Il lazun1sSnBILUULIRTIULEI AR Y
= 5 dy Y < 1 Y ¥ &
Nan1sAnwIASIdLand iUl ndulAsvsugtsaUan
2 o % a < & 1y P
wazugLSaU/MouanaeTIasaawstusn Fudusuwuy
a o A a o JRENYEY) )
Wwenfunsgaulunuidvanailddeyalszvinsseeiu
Usene®
NaN19ILATIZY Cox proportional hazards model
v & = o aa o o &1 A Ao P
Fruiadadendanuduiudiontsdedin laun a1y
wiel wazalinvewzss tnedUisinaieiininudssie
nsidgdingendnandgeiesas 35 Fedaenndodny
A5AN®IUBY Cook WarAME® NS18INUINNAY LTRSS
nsdedingeninnuzsmaneyiadesnindadesiu
I¥Ine nsdulatadeidss wasngAnIsuauaIn ey

AduBndadofiduiusiu hazard ifisdumusey
84 Raisirikul’ Ssnuinguiegeeefinanudessenis
FoTingstunnlsausdmansvin lnsawmieatoaty
Uszansamaesedorziianaiuaznisnevausssetnil
Uriinfidesaiionigunniy

v v

Tushuafinvesuzise wansAnwiaSeluansliiui
wiSeden (HR = 4.21) uavuziSaiu/setni (HR = 3.89)
fiarudsadedinuinniuzsadunegeditodfy
Faaenpdostuntsinuiluedeny fusenidedifineny
T1z134n4a hepatobiliary wavuzifaoniduriafiiisng
nssendindfian uzifedldlng (HR = 1.15)
Twanssegafitudfyanussuiundennasioud
UszdnSnmvesgaseualivnUalutagdulaeinisiinu
895U Journal of Clinical Oncology finuimadns
Frunissentinvosuziiealdlngdae 5 Uatuedns
sovlodlunaneysena’”

Tnesiuuds nadnsannisaneilunded wans
TAuaudenndesivIAdelussiumanayuunya
wlugusUuuuiduldsnissendinuas tadeiiieados
fuanuidessenisdedin egrdlsinny arsiaany
Han1sAanyintgladedninvesdeyaiBedaina
(retrospective) Lagn153fiAfIuUsFuARTINUISEILT
Tanunsaiiudeyaldasudu wu szezvedisn (stage)
uazgnsenaiivate Jadutledudniinaienissentin

o

2INAVDIUIY

I

nsfniilunisfnwuuudeundalaslideya

a a = o v v £%

AT FlvaT1infIuANUATUIIULAEIIEALLIYN

U

be R

¥ ! 1Y

vasteyausdiuniinanuansalunsussdiuamunm

ns¥nwiiaaysel fadl
1. msfnwndunisimsizideyadounds vinlw
fitodfnsnumuanysaliasaanmveadeyaituiinly
2. ﬂ?iﬁﬂﬁ?ﬁiﬂﬁﬁ’]‘l’f@uﬂaizaSGEJENIiﬂ (staging)
Fadutdeddgfianlunisiedninissendinun
#9130u1tUN15IATIER Cox PH model
3. Madeyaseaziduaiisaiunisinu (g
gastafivdaiianizianzas S1utuseunisine uaz
MsUFuanvLIAY Feenadinasiasnsn1ssendin
ogslsfinu wans1defilddenditoyaiugiu

o < € 1 v
niauAwmazidulsylenidonisinaununisauagUly

q

Tuszaumatin
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GELY

@ Aa v & av vo a

gnMssentinlaeTiuvetheussilasueed
U1dn a Adfinuzieegsnssy lsaneiuiadesida
=1 v v 1 = v o o
fuulduwaurlulunisvinegnefideddy lnany
ANULAYIRBNISIEYTINANAIDE19MABDLNBIbUY IS
Yauuseana 2564-2568 uenaniidanuin Jadesueny
WA LasINAYRINslse danuduiusiuanudeaves
nsdetineg1ailleddy Ineseudn duiegeeny inave

PR g aa ' < o
wagUIeuz S mEnIIneInsallsnTuwse (W usiseiu/
P % A < a a | A aAa '
Vo wavuwiialen) AnuidessanisideTinganda
1 L2 d‘

NaUKUILDU

v
UVBLAUDLLUY

1. Fawauauuznisiwaddgluldlunsguadiiae

GGHIEEN
1.1 miQLLaLawwﬁm%’u@’ﬂwgdmmmzLWM’]&J
AITINTIURUNMTARARNIzE MU UIBa g uAZINe
Prenbasuiaivnde Tngenafasannisuseiuniig
U MUAzlIATINTIAZIBEATU TINAINITIURUNITALS
Uszﬁ’uﬂﬁwadﬂw@ﬂﬂﬁumﬁ%'ﬂ‘tsﬂiﬁﬂ
) P & aa
12 MMt SaninmIne nsodsnsuse

AsinmsnumuLEIRINsguagUIeNz Snldnsn1sde
~Na ' & 1 3 a ) <
Fings Wy weiiwieddludu wazuziialen lage1a
f1saunsiaIndiunisaualseAuUsEAR AT
Wy 9 msadvayunisdalavavdeny saudanisdese
A o ) A v X & v
WasunsSnyAdudauunTurnndulule

2. YoLEUBLULAIMSUNISIVEASIAD LU

MsINsANlugUUY cohort study L@4au1An
“30n153AsIERtoyanfegininiuaziBunas
(high-quality secondary data) #in1sduiindausnig
AdlNdAY Liu szezvedlsn (stage) Azlingau
NIAVDWIS uazgasenalithUn ielianunsauseidu
8M51n1550ATN (survival rate) WALAMAINANTINTN

IfpganTauAgULaTIINENBITY
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HPV DNA test Tulumsineidiosias Samdaias 193uil 1 unsiau s 31 Sunau wa. 2567 wasiideyalugrutoyaves
Tssmenunaiae inawinisAnesn liun §iuseiRdeungn weldsunitedeinlunzsanungn weldsusadsnuuinm
é:u%amm Binan1s loop electrosurgical excision procedure (LEEP) %38 cold knife conization (CKC)
funnuagn asranuiewdefiuinuagn siferdsiansad w nadanses ffunsunmmmadunusinsAnusEy
2,898 18 wiadufviegdlasynannsmaunng 1,827 519 uanfuferues 1,071 18 iinmanuinde HPY
g 16 vde 18 iemeiufidnsgedusiufunawadine inUnfidaus atypical squamous cells of undetermined
significance (ASC-US) FulU aglé$umsmmadesndesunuagnuazdatuieiiontsitodomane 5ine,

Kan13AnY: ns1aNUIEe HR-HPV 1w 242 18 (Favay 8.35) Sowar 9.24 lunguilfiusedaienuies uasiesay
7.83 lunguilliumeendlagyaainsynanisunme (OR=1.20, 95% CI 0.92-1.57) anesiugideagaiilally 16,18 wuunnilan
($ouay 67.13) sesaundomeiug 16 (evay 20.28) wazaneug 18 (Govay 6.99) finTIanuameriusidosgeiilly
16,18 uagldsunisnrawadinemuseslaaius ASC-US Juludosas 37.50 Tnuansaalégiitotsdniadesnses
Unungn 131 518 ffunidhiun1smsinnse 93 518 (Gowar 70.99) nuseslsaiiaun@ CIN2+ Joway 47.06 lunguilng1e
Tagypansmsmsuwnd $evay 33.33 lunguiinsiasonuies iuseslsnszozieunife 35 918 wazuziSeUnungn
3 578 (UzSnungnsyey 1AL S1ua 2 18, Seey 1B2 911U 1 518) Flodnspvisealii multivariable Logistic
regression wuiNasnsiumegshifinudiusessiideddyneainnednsinisnsaanu HR-HPV (adjusted OR=1.20,
95% C1 0.92-1.57, p=0.182) usinguony 40 FAulunuaundssionsnsrany HR-HPV anasoensiitfoddnyymeadn
a30: MInmIvide HPY annafiusegissmuesaivlasyaainamensunng fanugnuesnisnsiany
e HR-HPV uazsaslsntnungnazey CIN2 duldlsiuansnsifuesneideddgymeada
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Abstract
Background and Objective: Cervical cancer is the most common gynecologic malignancy, ranking 4™ among

cancers in women worldwide and 5" among cancer-related causes of death in Thai women. This study aimed
to compare the prevalence of high-risk human papillomavirus (HR-HPV) detection and cervical intraepithelial
neoplasia (CIN) grade 2 or worse (CIN2+) between self-collected and healthcare provider-collected samples
among women undergoing cervical cancer screening.

Methods: A retrospective descriptive study included Thai women aged 30 to 60 years who underwent cervical
cancer screening using HPV DNA testing in Mueang Loei District, Loei Province, Thailand, between 1% January
and 31th December 2024. Data were retrieved from the Loei Hospital database. Exclusion criteria included a
history of hysterectomy, previous diagnosis of cervical cancer, prior pelvic radiotherapy, previous loop
electrosurgical excision procedure (LEEP) or cold knife conization (CKC), presence of a visible cervical mass, and
pregnancy at the time of screening. A total of 2,898 women met the eligibility criteria, comprising 1,827 women
in the healthcare provider-collected group and 1,071 women in the self-collected group. Women who tested
positive for HPV types 16 or 18, or for other HR-HPV types in combination with abnormal cytology results of
atypical squamous cells of undetermined significance (ASC-US) or worse, were referred for colposcopic
examination and cervical biopsy for histopathological confirmation.

Results: HR-HPV was detected in 242 women (8.35%): 9.24% in the self-collected group and 7.83% in the
healthcare providers-collected group (OR 1.20; 95% Cl 0.92-1.57). Non-16/18 HPV types were most common
(67.13%), followed by type 16 (20.28%) and type 18 (6.99%). Among those with non-16/18 HPV types who
received cytology test, ASC-US or worse occurred in 37.50%. Women who underwent colposcopy, CIN2+ was
found in 47.06% of the healthcare providers-collected group and 33.33% of the self-collected group, 35 cases
of precancers and 3 cases of cervical cancers (2 cases stage IAl, 1 case stage IB2). In multivariable logistic
regression, sampling method was not significantly associated with HR-HPV detection (adjusted OR=1.20; 95% Cl
0.92-1.57; p=0.182), while age 40 years and older showed a statistically significant decreased risk of HR-HPV
detection.

Conclusion: The prevalence of HR-HPV infection and CIN2+ did not differ significantly between self-collected

and healthcare providers-collected sampling.

Keywords: self-collected HPV test, healthcare providers-collected sampling, cervical cancer screening
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Wiy 0.1 A1 beta Wiy 0.2 laAwunfmeg1wingu
1,062 s18fangu wavifiaAugesay 10 Liledeeduy
nsagerestoyalivuANguAiIeEe 531 2,337 518
uitesanndeyavesnisnsradanseslull we. 2567
AP AN TS auTsAY 2,898 518 Seandnw
flavun

nsAAsIEidayauazan

TelUsunsu STATA statistical program version 13
Tun13iAsieidaya Fuusidsdeidosinanaiduy
Alady + dauLﬁaqwummgm, fuUsTdanIInny
auadudunueziovas malSeuiisuszninangy
Fifusedne 14 Pearson’s chi square, Fisher exact test
wavaia Logistic regression s1891unatduA odds ratio
(OR) W3o3 95% Confidence interval ANAUALNZ A

NANISANEI

MnnmsEnundeyagiiihiunsnsafnnsesuzise
Unungname3s HPV DNA test Tulundnnaiionassi
Suft 1 unsau 89 31 Suaaw 2567 Siuau 2,930 18
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n323LABYAIINTNINITUNNE N (%)

ATIAAAULBY N (%)

HR-HPV HR-HPV positive HR-HPV HR-HPV positive
Negative Other Negative Other
Type 16 Type 18 high-risk Type 16 Type 18 high-risk
type
U 1,684 (92.17) 29 (20.28) 10 (6.99) 96 (67.13)  972(90.76) 29 (29.29) 5 (5.05) 65 (65.66)
a1y (0)
30-34 233 (13.84) 6 (20.69) 2(20.00) 19(19.79) 129 (13.27)  7(24.14) 0 (0.00) 17 (26.15)
35-39 204 (12.11) 7(24.14) 1 (10.00) 19(19.79)  123(12.65) 6 (20.69) 1 (20.00) 9 (13.85)
40-44 247 (14.67) 5(17.24) 3 (30.00) 14 (14.58) 158 (16.26)  3(10.34) 0 (0.00) 8(12.31)
45-49 310 (18.41) 3(10.34) 2(20.00) 16 (16.67)  175(18.00)  5(17.24) 1 (20.00) 11 (16.92)
50-54 344 (20.43) 2(6.90) 0 (0.00) 15(15.63) 206 (21.19) 1(3.45) 2 (40.00) 7(10.77)
55-60 346 (20.55) 6 (20.69) 2(20.00) 13(13.54)  181(18.62)  7(24.14) 1 (20.00) 13 (20.00)
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Abstract

Background and Objective: Asthma is a significant global health concern, particularly in children. Effective
symptom control is crucial for reducing disease severity and enhancing patients’ quality of life. This research
aimed to study the factors influencing asthma control in children to facilitate the development of more
effective care plans. The specific objective was to examine the factors associated with asthma symptom control
in children.

Methodology: This study utilized a descriptive correlational research design. The population consisted of 199
caregivers of children with asthma at Selaphum Hospital, with a purposive sample size of 170 participants.
The research instrument was a multi-part questionnaire covering personal data, clinical data, and the Childhood
Asthma Control Test (C-ACT). The instrument’s validity and reliability were verified by experts and a pilot test
(reliability coefficient alpha=0.70). Data were analyzed using descriptive statistics, comparison, and Pearson’s
correlation at a statistical significance level of p<0.05.

Results: The findings revealed that caregivers’ demographic factors (gender, age, education), clinical factors
(disease severity), and environmental factors (income, household size) were not statistically significantly
associated with asthma symptom control in children. In contrast, the total knowledge score (r = 0.302,
p < 0.001) and the self-management behavior score (r = 0.298, p < 0.001) demonstrated a statistically significant
positive correlation with asthma symptom control.

Conclusion: This study suggests a policy recommendation that the development and implementation of
programs promoting knowledge and self-management skills for caregivers of children with asthma are essential

to help patients achieve better symptom control.

Keywords: childhood asthma, symptom control, caregiver, self-management behavior.
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Abstract
Background and Objectives: Pediatric epilepsy is a significant public health issue. Electroencephalography

(EEG) is a highly valuable tool for supporting the diagnosis and treatment of epilepsy. Limited EEG availability
at many hospitals often necessitated patient referral to a tertiary care center. This study aimed to identify
factors associated with abnormal EEG findings and to develop a clinical scoring system to predict abnormal
EEG in children presenting with seizures.

Methods: This was a prognostic prediction research study, retrospectively collected data from the medical
records of pediatric patients with seizures who were admitted to Chaiyaphum Hospital and underwent an EEG
between January 1, 2022, and December 31, 2024. Patients were divided into two groups: normal EEG and
abnormal EEG. Data analysis involved descriptive statistics and a multivariable risk difference regression approach
to identify prognostic factors and assess the model’s performance.

Results: Out of 60 patients, 18 (30%) had abnormal EEG findings. Five predictive factors associated with

abnormal EEG (focal seizure, absence seizure, age of seizure onset >72 months, age <72 months, no fever)
were identified and used to create a clinical scoring system. The system categorized patients into a low-risk
group (<3 points) and a high-risk group (=3 points). The scoring system showed an AUC (area under the
receiver operating characteristic curve) of 0.789 (95% Cl 0.655, 0.923) and demonstrated good predictive validity.
Conclusion: This study successfully developed an effective scoring system based on five prognostic factors
(focal seizure, absence seizure, age of seizure onset >72 months, age <72 months, no fever) to predict
abnormal electroencephalography (EEG) in children presenting with seizures. The scoring system may be used
to help decide which patients with a high-risk score (=3 points) should be referred for an EEG at a hospital with
higher capability.

Keywords: pediatric seizures, electroencephalography, abnormal EEG, clinical score, prediction model

34 AUASUNT VS 2569; 41(1) @ Srinagarind Med J 2026; 41(1)



aa A s A a a
m3ldazuuumenainienenisinauliihauesielnd e Clinical Scoring for Prediction of Abnormal Electroencephalography

o
UNU
Lseandnidutymansisuguiiddguasidulse
A Vo < = ' Yaa
naszvvlseaminulauesluiin fedanananisiaain
ve3Uaeog 19N MeGuRRuINITVaRAN N15i38u
LAZNSITINUSEIN T BnTiaeMsTndnAneg19dunauY
° I wa 2 A ' I
a1 lldetRmauarnisuinidunisuwss egdlsfnulse
andnanusasnelimels mnlasunisidadewazsnw
2EYNFBIUAIMINTAN 1NNFANWINUQURNITANAR
lsnaudnluiinialan sgfiussui 41-187 518
AoukduUszangeal WuLNlUUSEANA1SINRILILAY
TuAnaerudusn suanun wuihssmanmasimu
= ) I ' P y) v 9
fianugnvadlspaudnlunnuinnitusemaniaiuiugy
Uszmelnedldnunsfineanugnuedsaaudnluin
Inglang uilienuanuynvedlsaautniilet w.e. 2543
Ingdrsialsnaudnlunnngueny Ndeminuassvdun
nuAugnludns 7.2 sedaUseyIng 1,000 1
wupugnvedlsaaudnuinlungueny 5-9 U Aadu
17 7gs0Useans 1,000 51¢° uenanilveyaainandu
& \ a Aax 9 v & ° o <
FUANMANWIYANYNTIBT FWiTNdn Fuaugdiean
ANSUNISS NN lsAANTN W UL NI WD 19 BL LB
Inglut w.e. 2559-2563 Fd1uruddetnaniunssnw
Aaue 9,701 §11 19,817 5ol wazdlfreselvsiinuaiy
= 1 o 3 v = L 7N 7
nnUwuiw’ uwdaziiauynas uwdgulslsaaudn
Tudszmalnesruiuuingasddgnilunisidnia
ANFININY WATAITSNETNLILEN T99719RnaNTUaT8
na1eUsenns U snuuLnndldiisana n1snseaie
¢ a1 v A &
YRILNNIN bl nuray wazaudnlafinainAaou
a o
Weanulse
) 2 a 9 DXl PP

amstnluanfialdanraneanve duaeiitionnis
Fnludndusoadulsrautnausly wio1adua1nisdn
WieaaTausnantadensedu (provoked seizure) A0
mwm%uﬂ’mf]wﬁu WU AMURAUNANIULNUDAN

& v < PRI a
31ng1 vseldasluin Iaenlddnensaninluaues
1y 1 I o

Taiferndulsraudn

dmsuallgnuveslsnaudn’ vuneddUlen
1) #1911159NUWUY unprovoked seizure 130 reflex
seizure 11NN 2 A59IUlY waren1sTNUUMIeTUY
1NN 24 G2l 2) F91n13FnIUU unprovoked seizure
a . a & a i a 1Y)
7158 reflex seizure WEIATAAYT LALAIULEDIUBINISIN
grlusuianly 10 Y919nt1 AuNnnInsesas 60 way
3) Aladeinlaniv epilepsy syndrome

\esnnuanisnsiandulnfinaues (abnormal
EEG) Tinund WWuniisluiladeidissvasmsdngluounan
fUheiinfinnfeeinisdn viesededanudndudes
IFsunisasvnduliihaueddaeUseloniveinisnga
aduliihaues® loun 1) atuayunsidedelsaaudn
denupdulnihanesiiiaunfiuuy epileptiform
discharges 2) 97uunviinueia1n1sdn (focal or
generalized onset) LLazmjummﬂiﬂawfj’ﬂ (epileptic
syndrome) uay 3) sryfumegaisuduYesensin
(focal onset of seizure)

fmsnvinfiingeennisinadusnnuhdnuas
mmi%’ﬂﬁﬂﬁﬂgiﬁl,ﬁu (semiology) vesmstnadausn
(first unprovoked seizure) SAuduRUSUNAATIIAAY
Tihaneaosuetnaditedin’ uardmuimaiaund
vasnaulnihauesdosfundsmstnadusniduliedodes
yesmainnstnan fimsdnuwanisasienauliinaues
vosgtheiniitnanldgalulssmalne’ wuinddihesin
fovay 29 nuedulnihavesiiiaund

Tutlagiunsdimsa EEG Tudindslyanunsavile
lunnlsang1uia Mndeyadounasly w.e. 2565-2566

Tsmeunadogfifftaiiniidrsumssnululsmeuia
myoIn1stnuazgnasialungia EEG AlsaneuIaNmY
upss19n Varuszana 20-30 10 wasiuunlduiings
Julud w2567 dsmansenusiofitaouazgd vinld
@eonawazalanglunisiuni
dalsmefin1sAnwiAudunusseninednwaLng
Padnvauinfiunseainistnduransiandulniinauss
wilushaUsvimanagluusemelne msenwiiasdoents
Anwndnuaznieeddniifieuduiussurdulniinaues
AnUnd uazadrsszuunsiirzuuuiiovhuisnsiinadu
TnlihaueReundluinfiundeeinsdn wedulumng

lunsdsnnaiiadenarnmsquainuiiinansausiely

ABnsne

WHunis@nwvdia prognostic prediction research
WUU retrospective observational cohort design Inatiu
Foyatfoundsnnnszidoufiioifinfinndeeinisdn
wazlinSuMIIne A NGUNUNINTRYNTIN 15MmeEUNa
Fofl $293uil 1 uns1Am 2565 F9 31 Furem 2567 Lnausi
sfadn louA ihedinegliiu 15 Yinseensdn
Wrsunssnwlunedthenusivnssulsmeiuiadund
wazlaunismsrandulihaues tnaminisdneen Téun

AT UATUNT AT 2569; 41(1) @ Srinagarind Med J 2026; 41(1) 35



1§55 @291 @ Natthawan Suangtho

Ldnutdeyalunysvlounsedayalinsudiu nialid
wangaanaulifihaues fuusiu THun e eng engilizu
flennsdn suuuuMsTn AmnuAveansth steznaniidn
wriavads 9IN1952A99 19U 19 Uanfsee wuuwisounss
WAUINITE 50815ANIRINIY 1150999919 18NY
ANURAUNANIITEUUUTEA™ WU focal neurological
deficit, sign of increased intracranial pressure,
encephalopathy fauUsa wusgUaseendu 2 nqu
6un nauidadulniauesund waznguiiiiaduluiin
GRRNAIVAT

NSAIUTIUINVBINGNAIBE19lTERT estimated
sample sizes for a one-sample ROC analysis n1gld
auAgunsviungnisiinadulniiauesiaundluiin
fiusheernsdn Tnsendenslieudieunmdiusening
ngugaefidadaulninauesnd uaznduiiredisiadu
Tifanesfinund 1leold prevalence lagdadaann
n13@nwY pilot study Sunlinuildlas (area under
the receiver operating characteristic curve, AUC) i
0.78 (reference 0.50), power=0.80, alpha=0.05, ratio
(normal: abnormal) = 4:1 ﬁwmmlﬁmjmﬁaasmﬁﬁ
pdulyifihauesuni Sy 40 918 waznguiidadulyiin
auosRnUnd 1w 10 318 Idngusegnesiusion
50 578

adAdmssa dudsianguussersdieaud
fovar fauusseiflesfinszansuuuund ussenedae
Anedgiauadauazdnidonuunnsgu fuusdeiies
fnszanenuuliund ussereferisegruuaseids
ABING adATIATIZA ALUIIANGUIATIEAE Exact
probability test faudsdnilefinszaeuuuuniiinse
#8 independent student’s t test wagduusiuiles
finszaeuuuldunfiasieiisng Mann-Whitney U test
AATIZALAZAALEDNAILUTIUIENARTNAI8UTUY
NAAUNWATTIUIIVIIUIENIIADR A18dUN1T Risk
difference regression UINAUDANTIOULNITILUN
(discrimination performance) éj’lﬁl‘lﬁuméﬁﬁﬂ AUC
YaueanssaurAiies (calibration performance)
¢ discrete-weighted risk curve Wway calibration plot
wagyhnsnageuaaiisanely (internal validation)
Pliph Bootstrap resampling ﬁy’wm 200 89U (ﬂ%ﬁﬂ)

msﬁﬂwm%ﬁlﬁ%’umiauﬁamnmuzﬂﬁmms
finnsanadesssumsidelusmgud Tsmenuiategd aad
30/2568 uil 5 fugneu 1.A.2568

NAN1SANY

ﬂ’]iﬁﬂ“lﬂ’]léfi’mi’m%’auua‘\]’]ﬂéjﬂ"]ﬂLﬁﬂﬁlﬁa’]ﬂ’ﬁ%ﬂ
6‘5&Lﬁih%’Umﬁﬂmmidwmma%’agﬁLLaxﬁmﬁa'qm’;ﬁJ
pulThaues Ya9Tufl 1 unsaen 2565 B9 31 Surau
2567 QihUﬁﬁ%’@;ﬂamuﬁauﬁﬁ’]Lﬁﬁwmﬁﬂmﬁﬁgwm
60 518 wuadulWiaueUn® TIuu 42 518 waz
Aaulwihaue@aUn® S 18 18 (gﬂﬁ 1) 910N
AATIRdeyaluu univariable analysis linumany
waneasEnIunaglidedAgysendnangy EEG
Unfuaziinund (p =0.405) nauiiiisa EEG AnunAfiony
La?imnﬂﬂd’mfjmﬂa (71.3 \hou Wigudu 47.4 Lhow)

wlifitedAgneada (p=0.095) Nguiiing EEG Anund

a o a

flongfiiudniadsuinnitedadidoddynieaia
(71.3 AU Wiguiu 37.38 Wiow; p =0.04) ﬂfjmﬁﬁwa EEG
AaUnATdna Y0013 TNKUL focal seizure gandng
UnfiegelidedAyn1eais (33.3% LAguiy 2.4%,;
b = 0.002) nguiiiina EEG UnAfldndauenistnuuy
generalized tonic-clonic (GTC)/generalized tonic (GT)
seizure g4n31NEY EEG AAUNA (95.2% Wiguriu 55.6%;
b <0.001) eesfitidndiny naudifing EEG AnunAfidnaau
29491N15FNUUL absence seizure @anINguUN A il
Todaymaadia Inglinudineifionnsthuuy absence
seizure Tumjuﬁﬁﬂéiulw%]aumﬂﬂ&aa (11.1% Wiguiu
0%; p =0.08) warn13¥nlagladfild (no fever) fimau
Funusiuna EEG fiRaUnfegnsdidoddynieads
(p =0.024) (M15799 1)
PMNNMTIATIERLaARLERNMILUTTUENIAaTN
FIUUSUNTNNIARTEN WAYEIUIAVNUIENINEDAATY
multivariable risk difference regression laguusvituneg
NeAddnd1msunisiia abnormal EEG Us¥naunag
918teeNd1 72 ey m&;ﬁﬁu%’nmmdw%mﬁﬁu
72 \@oY, focal seizure, absence seizure warn153n
Tglafild (no fever) Wethunadeszuunslinzuuy EEG
positive score @ score Harrell’s C-statistic = 0.789
wavazwuulagnamivualiivudasiiudsvinune
(transform score) Lﬁiﬁmﬁ’wﬁﬁ’m multivariable risk
regression analysis (M54 2)
UNFUDANTTOULNITILUAN (discrimination

performance) faefiudililés AUC 0.789 (F33a73

v
1 S

Weslu 95% gl 0.655, 0.923) FIUWHIAINAINNTD
Tun1sduundial (Ui 2)

36 AT UATUNT AT 2569; 41(1) @ Srinagarind Med J 2026; 41(1)



aa A s A a a
m3ldazuuumenainienenisinauliihauesielnd e Clinical Scoring for Prediction of Abnormal Electroencephalography

Wlosuazuuuanduusviureniendinils
ARLEDNWI prevalence U8IN15LAA abnormal EEG Ly
Yowar 0.42 WoAzuuuiiunnnimiewindu 3 (3Ufl 3)
deldnuuurudous 3 azuuuduluidugedn (positive)
nuInsruvAzkuuiauansalun1svituiena EEG
fiinund Tasslaanala (sensitivity) aeffisosas 66.7
(12/18) Awd g (specificity) oeffi¥evay 83.3 (35/42)
A1YIUI8KaUIN (positive predictive value; PPV)
agfi¥ouar 63.2 (12/19) Aviurenaay (negative
predictive value; NPV) asﬂiﬁ%aaax 85.4 (35/41)
(1571971 3)

Calibration plot uandlfiufenuaenndasdia
59%319 EEG positive score iU abnormal EEG fidung
1§ s EEG positive score Smnuilodlusediui (s a)

M19719% 1 dnwaueinluvesdUae

KansMAdeUANLTEsAely (internal validation)
#2878 Bootstrap resampling 200 A%y wuimd1nms
MIIVFDUAILNTZUIUNIT Bootstrap A1 AUC anas
\Entiosann 0.789 (Framnuiesy 95% ag’ﬁ 0.655,
0.923) wde 0.783 (F19AuLTosTY 95% agjw?‘i 0.662,
0.920) wandliiuILuudansinuanus

Decision Curve Analysis wansloiunaUse o
yenddnfidululdves EEG positive score tiasan
A1 Net Benefit (NB) w81 EEG positive score gnin
situation LW3suiieutedensal (nsdl treat all fio
Winssnwgtheyniewaiioud] abnormal EEG uagnsel
treat none Aa hisnwidUlusielalasfisudiinesd
abnormal EEG) saeatasmnutnaziduvesinasi (5U7 5)

anwaziiAne Normal EEG Abnormal EEG p-value
LA 0.405
¥Y 20 (47.6) 11(61.1)
AN 22 (52.49) 7(38.9)
919 (1how), (mean+SD) 47.4+44.4 71.3£61.6 0.095
o1gidnadausn (Few), (mean=SD) 37.38+44.4 71.3+60.43 0.04*
Focal seizure
No 41 (97.62) 12 (66.67) 0.002*
Yes 1(2.38) 6 (33.33)
GTC/GT seizure 0.001*
No 2 (4.76) 8 (44.44)
Yes 40 (95.24) 10 (55.56)
Focal with secondary GTC/GT seizure 0.514
No 41 (97.62) 17 (94.44)
Yes 1(2.38) 1 (5.56)
Absence seizure 0.08
No 42 (100.00) 16 (88.89)
Yes 0 (0.00) 2(11.11)
Fever 0.024*
No 16 (38.10) 3(72.22)
Yes 26 (61.90) 5(27.78)
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M19199 1 anwagiiluvesithe (ve)

dnwaziiAne Normal EEG Abnormal EEG p-value
WAIUINIS 0.658
Normal 37 (88.10) 17 (94.44)
Abnormal 5(11.90) 1(5.56)
Skin lesion 0.547
No 39 (92.86) 18 (100.00)
Yes 3(7.14) 0 (0.00)
22 seizure semiology 0.212
No 41 (97.62) 2(11.11)
Yes 1(2.38) 16 (88.89)
Encephalopathy 1.00
No 41 (97.62) 18 (100.00)
Yes 1(2.38) 0 (0.00)
Seizure frequency (f97u), mean (+SD) 2.05+1.67 2.33+2.37 0.596
Duration of seizure (3u1#), mean (+SD) 130.95+145.98 138.3+270.26 0.891
GTC = generalized tonic-clonic, GT = generalized tonic, SD = standard deviation

*0<0.05

M99 2 AzwuungniwueliiuwiasfmuUTIue Wellasedisag multivariable risk regression analysis

Predictors RD 95%ClI p-value AUC Score
Focal seizure 0.5190  0.1894/0.8486 0.002 0.6548 4
Absence seizure 0.3257  -0.2812/0.9326  0.293 0.5556 3
Age of seizure onset >72 months 0.3173 -0.1513/0.7860  0.184 0.6548 2
Age <72 months 0.1667  -0.2497/0.5831 0.433 0.6071 1
No fever 0.1299  -0.1082/0.2681 0.285 0.6706 1

A15199 3 Useansnm (confusion matrix) ¥a4 EEG Positive Score

EEG
Score Total
normal abnormal
AYHUUAILLEEIN: Negative (<3) 35 (58.33%) 6 (10.00%) 41 (68.33%)
ﬂzLLuumwm?imqq: Positive (>3) 7 (11.67%) 12 (20.00%) 19 (31.67%)
Total 42 (70.00%) 18 (30.00%) 60 (100%)

§ee: EEG, Electroencephalography
WUIBLAR: Sensitivity = 66.7% (12/18), Specificity = 83.3% (35/42), Positive Predictive Value (PPV) = 63.2% (12/19),
Negative Predictive Value (NPV) = 85.4% (35/41)
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gihadnann <15 fivhindraainisdn
uazttiunisinsn lulsonouatugd
(n=75)
Exclusion:
| .| Incomplete data (n=13)
: »
Chart collectable
(n=62)
Prognostic factors for abnormal EEG
- WA - - agAiFudiainisin
- slununrsdn - anuduasnistn - srugaidnusazaf
- 2NTTINANY Ly Tl UadTee - Walnmst - sagTsAvAIWY
- aTAaTwmenuANufaladniersuulsian
»| Excluded of incomplete
EEG (n=2)
y
Normal EEG ¢ Complete EEG (n=60) 5 Abnormal EEG
(n=42) (n=18)
v
Model or score
development & validation
A 4
Calibration, Decision curve analysis
3U% 1 Flow diagram
feo: EEG; Electroencephalography
23 g
3 £
° 000 025 050 075 o o
1 - Specificity (') é "‘ é é 1'0

Area under ROC curve = 0.7890

UM 2 wansaussausn1sIIwun (discrimination

performance) ¢el Area Under the Receiver Operating

Characteristic curve (AuROC)

score

sUN 3 uansaussaugAl1uLes (Calibration

performance) 91y Discrete-weighted risk curve plot

= a o . .
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1.0 o =1.000 e

AUC =0.789

0.8+

o
[}
L

——————— Reference
o Groups

Observed
o
IS
1

Smoother

0.2

5T 4 Calibration plot wanarsdiiusszwina abnormal
EEG Finansalliannisldnziunnianadn (expected)
U abnormal EEG fidanaléa3eainnnsise (observed).
@age: AUC, area under the curve; CITL, calibration-

in-the-large; EEG, Electroencephalography

Net Benefit

0 2 4 6 8 1
Threshold Probability

Net Benefit: Treat All
Net Benefit: Pr(eeg)

Net Benefit: Treat None

35U 5 Decision Curve Analysis wansUseleyinnenaiin

a

Aduldleves EEG Positive Score

3150l
nsnsrandulniihanes wenainUssleviiiiold
Tunsatvayumsitadelsrandn Suunviinveseinisdn
(focal or generalized onset) LLazﬂEjiJa’lﬂ’]ﬂiﬂawﬁ'ﬂ
(epileptic syndrome) warszsuvigaELfeIINTN
(focal onset of seizure)udn §aiN15ANYIVOINAILU
Weonuin eduliihauesiiaunfifuladeidosvenis

v

Fnegn® "

ANSAN®IBY Shinnar S. LAAMYNUIINITATI
wurAulnihauesinunfaziinnuidswesnisiindnen
Souay 41, 50 way 56 1 12, 24 uay 36 Weunuasu®

nsAnwiadidfigayenuneifieadisssuunis
Tazuuusrdtniioruelenafiaznundulrihaues
fnunalugthodinfifionnisdn steluussloviesn

Sedmsulsameunafiidedrinlunisesin EEG wu Tse
weruadegd Saneundrildwuindnisldasuuy
nanddndievhuneleniaiagnuaduliinatesiiiaund
TuftheiiflernstnannowislusagsnsUssina
KansANTiNUIn focal seizure Wudvinned
dinyfigndmiu EEG MRnund deandeafiunisdnuives
Shinnar wazamy Mitlidiuindnuarernmsin (seizure
semiology) WUU focal HmuduiuseesitdodiAgyiv
WA EEG Aiaund Tnemudigihefifidnuazennsdnuuy
focal seizure avanuadulniavesinuniforar 56
wnninguitieifidnunzeinstnuuy generalized
seizures finTranundulnihauesfinunfiiossosas 38
nsAnwiinuinongfisudndaus 6 Vauly (age of
seizure onset =72 months) \usvhunefiduiusiuna
EEG #ifieUnd viueufeniunisinwives Shinnar wae
Az’ Fanuingiaedifionguinndt 3 Yasranuadna
AnunAvesadulilihanes (Gevay 52) mnnindaeii
91gtiey (Fogar 12) @BAARBINUNISANYIYEY Noman
wazaaiz? Favuinghedinfifloinisdnngueny 5-10
edanuduiusiunsnsanuadulniatefinund
uonanin1sAnduildmuiinisldild Ay
Yodudfiduiusiu EEG 7ifinund Faunndanineinis
Fnannldga (febrile seizure) Fufnlsidndusoadinnse
EEG Tnedin13Anw1ved Kuturec wazAmz™ wuiinisyvin
pdulWihauedldansaviunensiinnsdnglugiae
Winfidenn159nanldld American Academy of
Pediatrics™ Feuuziirinlimsnsrvndulnirateady
Avdnstudithediniiflennstnannld
fausinlaeialy wuaniavdfuR (clinical
practice guideline) lduuziilinsrvndulniauesdy
HU3e simple febrile seizure Fandaednadausntst
\osanniidedrinlunuainisidadelse ogrelsin
Iuﬂﬂwﬁ'ﬁé’ﬂwmz complex febrile seizure @ldun
Qﬂqaﬁﬁé’ﬂwmz Inuuu focal, FruuLInnIn 15 wIn
wieflonisdnarlu 24 dalue eraiivsyleniannis
dansrvnduliinaues Ing Japanese guidelines™® wugth
Jnsdsnsavnduliiinanesenafivselovilunisuen
3¥118 acute encephalopathy Wag complex febrile
seizure @1113U association of child neurology'® Lugii
Iansdansrandulriinaueslugias complex febrile
seizure viofthefinsranuasisUnAaneiluniseng
anszuulszam mneiseinuhssevnaniions
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yhianssufiidninogianun uivnsauforavhdelduuy
Framsennundluiazu1es1ee1alion1snEnIum
udamzsawsie msnmanduliihaueslugvas
absence seizure Wudnwy generalized 3-Hz spike
and wave discharges Qﬂqaﬁﬁaﬂmwﬁﬁlﬁﬁu absence
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Abstract

Objective: The purpose of this study was to study the self concept perception among school-age children with
chronic illness at Kalasin Hospital.

Methods: This was a descriptive study. The sample consisted of 75 school-age children with chronic illness
who received treatment at the pediatric ward of Kalasin Hospital between January and December 2024.
Participants were selected using simple random sampling according to predetermined inclusion and exclusion
criteria. The research instruments developed by the research team consisted of three parts: Part 1, a
questionnaire on personal factors; Part 2, a 50-item health promotion scale for school-age children with
chronic illness; and Part 3, a 30-item self concept perception scale for school-age children with chronic illness.
The instruments were validated by three experts for content validity, with reliability coefficients of 0.60 and
0.81 for Parts 2 and 3, respectively. Data analysis was performed using statistical software, including frequency
distribution, percentage, mean, standard deviation, independent t-test, and one-way ANOVA.

Results: The results showed that (1) school-age children demonstrated the highest mean score for self concept
perception in the dimension of adjustment and acceptance at a good level, followed by overall body
satisfaction also at a good level. The perceived impact of illness on self concept was at a moderate level, while
negative feelings and shame showed the lowest mean score at a low level. (2) comparison of mean
differences in self concept perception among participants with different gender, family status, and parental
marital status showed no statistically significant differences in any dimension. (3) comparison of mean
differences in self concept perception when categorized by age, educational level, duration of illness, and
primary caregiver revealed no statistically significant differences across all factors.

Conclusions: The research findings can be applied to develop universal care programs or care guidelines to
promote appropriate self concept perception, while considering individual needs and maintaining flexibility to
adapt to specific contexts of each case.

Keywords: self concept perception, school-age children, chronic illness
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Abstract
Background and Objective: Anterior cruciate ligament (ACL) tear is common among young and active individuals.

ACL tear leads to knee instability and is associated with secondary meniscal and chondral injuries, which may
increase the risk of early osteoarthritis. Although anterior cruciate ligament reconstruction (ACLR) is the standard
treatment, the optimal timing of surgery remains controversial. This study aimed to investigate the relationship
between time to surgery and the risk of meniscal and chondral injuries in patients with ACL tear in Chumphae
Hospital

Methods: A retrospective cohort study was conducted on 168 patients who underwent anterior cruciate ligament
reconstruction in Chum Phae Hospital. Patients were stratified into two primary groups based on the time
interval from injury to surgery: the early surgery group (within 3 months) and the delayed surgery group (after
3 months). Additionally, subgroup analyses were performed for intervals of 3-6 months, 6-12 months, and
greater than 12 months to compare the incidence and risk of meniscal and chondral injuries between groups.
Results: Patients undergoing surgery after a delay of more than 12 months demonstrated a significantly higher
risk of medial meniscus injury compared to the early surgery group (OR = 2.73, 95% Cl = 1.16-6.41, p = 0.02).
No significant association was observed for lateral or both meniscus injuries. Regarding chondral injury, although
a higher odds ratio was noted in the > 12 months group (OR = 8.65), the difference was not statistically
significant (p = 0.67).

Conclusion: Delayed ACLR, particularly after 12 months, was associated with an increased risk of medial
meniscal injury. However, no significant association was found regarding lateral meniscal, both meniscal or

chondral injuries.

Keywords: anterior cruciate ligament injury (ACL injury), anterior cruciate ligament reconstruction (ACLR), time

to surgery, meniscus injury, chondral injury, Chumphae Hospital
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(odds ratios for meniscus and chondral injury with adjustment for sex)
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3-6 hou  0.82(0.25-2.60) 0.74 1.01 (0.34-3.04) NA NA NA NA
6-12 \iou  2.27 (0.97-5.34) 0.06 0.98 (0.39-2.47) 1.06 (0.18-6.38) 0.95 NA NA

> 12feu 273 (1.16-6.41) 0.02*  0.88(0.34-2.26)

0.54 (0.06-5.17) 0.59 8.65 (0.86-86.9) 0.67
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UNANED
ninnsuazingUszaed: f: Msnsrthmalanefideaues (self- monitoring of blood glucose; SMBG) \Juesduszneudidgyvenisgua

AUsluvuYian 1 (T1IDM) IWEJLQWW“’IUU?UVWIﬂﬁm’Jﬁ]G]W]Wiﬁ futhaauvusewdesdlsiunsmans mamamﬂmmsummamm
mmamwuﬁmmﬂmuswwmm’mmaq SMBG wagsziuimnaladaran (HbALC) widoyaluuszmalnedsiidnin mmnmummmﬂsvam
Wevssidumuduiusseninenudlun1snsn SMBG uay mimmmumummalmaamium‘dammmwuﬁjuﬂm 1 fiwdunsinm
au lsanenuIaro ULy
Bmsnw: {IdelsvhnsAnviuuudoundadangs Tnglideyanvszidoudianvselindyrafeunnsiau e, 2567 fs unsiAm .. 2568
‘Lummawmma >15 ¥ 1#%uns3tedeindu TIDM waeiimsumuwmmdeshsdes 2 adiitufinenud SMBG uazseAu HbALc suamaw
usausan Tud Snwasdszanns Tsasau AMEUNINFBUNNIUIMNIU UazgnInsldenBugdu 93 UUNALE SMBG D dBrnldainnns
Apsizridulas ROC L‘WﬂLLEJﬂLLEJ“’N‘V!&Jﬂ’liﬂ’J‘Uﬂui"’@‘uu’]mﬁlmﬂ (HbAlc >9%) aaRTldUsENoUEI® Wilcoxon rank sum test, MsVAEBU
chi-square %38 Fisher’s exact test uay mi’JLﬂi%‘w univariate loglstlc regression

nan1sAnw: fUlediuan 50 518 (102 ﬂ‘N‘VﬁU‘USﬂ’ﬁ) iunaeinisfine egsisegiu 22 U uasdanlvg)ilumands AnAud SMBG
wmmvawam‘i,umimmamsmmmvmmmamuma 25 adyfu Fildinas <3 adyu Weudu >3 ﬂsa/:ru mwmfu SMBG >3 ﬂiﬁ/’m
A1 HbAlc mmqamamuamﬂmmamamuwmwuasmw (8.4% \iwunu 9.5%, p=0.014) iuﬂ‘Umiﬁﬂ‘lﬂ’mawuﬂNWUﬁﬂUﬂ’ﬂmﬂ SMBG
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Abstract

Background and Objective: Self-monitoring of blood glucose (SMBG) is an essential component of type 1
diabetes mellitus (T1DM) management, particularly in settings where continuous glucose monitoring remains
inaccessible. Evidence from international cohorts suggests a strong inverse relationship between SMBG frequency
and glycated hemoglobin (HbA1c), yet local data in Thailand remain limited. This study aimed to examine the
association between SMBG frequency and glycemic control among adults with TIDM attending Khon Kaen
Hospital.

Methods: A retrospective cohort study was conducted using electronic medical records from January 2024 to
January 2025. Adults aged =15 years with TIDM and at least two clinic visits that documented SMBG frequency
and HbAlc were included. Demographic characteristics, comorbidities, diabetes complications, and insulin
regimens were recorded. SMBG frequency was categorized based on receiver operating characteristic analysis
to discriminate poor glycemic control (HbAlc >9%). Statistical analyses included Wilcoxon rank sum tests,
chi-square or Fisher’s exact tests, and univariate logistic regression.

Result: Fifty patients with 102 visits met eligibility criteria. The median age was 22 years, and most were female.

The optimal SMBG threshold predicting poor glycemic control was 2.5 checks/day; this informed the
categorization of SMBG <3 versus 23 times/day. Patients performing SMBG =3 times/day had significantly
lower HbAlc values compared with those monitoring less frequently (8.4% vs. 9.5%, p=0.014). Higher education
level was strongly associated with frequent SMBG (OR 9.00, 95% Cl 1.46-55.48). Higher HbAlc was associated
with reduced odds of frequent SMBG (OR 0.80 per 1% HbAlc increase, 95% Cl 0.66—0.95). SMBG frequency also
varied significantly across HbAlc categories, with patients achieving HbAlc <7% most likely to report >4 tests/
day.

Conclusion: More frequent SMBG, especially three or more times a day, is associated with better glycemic
control in Thai adults with TIDM. These findings align with global research and highlight the need for enhanced
diabetes education, improved access to monitoring supplies, and targeted support for individuals with lower

educational attainment to optimize glycemic outcomes.

Keywords: type 1 diabetes mellitus, SMBG, HbAlc, glycemic control, Thailand, diabetes education
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Introduction

Type 1 diabetes mellitus (T1DM) is a chronic
condition associated with severe acute and long-term
complications when glycemic control is suboptimal.'
Achieving tight glycemic control, typically measured
by clycated hemoglobin (HbA1c), is crucial to reduce
the risk of microvascular and macrovascular diabetic
complications. Clinical guidelines recommend main-
taining HbA1c around 7% for most adults with T1DM
to prevent these outcomes.”™ Self-monitoring of
blood glucose (SMBG) is a cornerstone of TIDM
management, enabling patients to adjust insulin
dosing, diet, and activity in response to blood glucose
levels. While continuous glucose monitoring (CGM)
technology has become widely used in some settings,
it remains costly and not universally available; thus,
traditional finger-stick SMBG remains the primary
glucose monitoring method for many patients,
especially in low-resource environments.

There is increasing evidence that more frequent
SMBG is strongly associated with better glycemic
control in TLDM. Observational studies have consistently
found an inverse relationship between SMBG frequency
and HbAlc levels.” Each additional SMBG check per
day has been estimated to confer approximately a
0.2% absolute reduction in HbAlc, reflecting the
impact of intensive monitoring on glycemic averages.’
Conversely, performing SMBG fewer than 3.5 times
per day is associated with higher odds of poor
glycemic control (HbAlc >8%)." Patients who test
blood glucose more frequently also tend to
experience fewer acute diabetes-related events; prior
studies have documented lower rates of severe
hyposglycemia and diabetic ketoacidosis among those
adhering to frequent SMBG.® These findings
underscore that thorough self-monitoring is a key
determinant of successful diabetes management.

In Thailand, however, data on SMBG practices
and their relationship to glycemic outcomes remain
limited. To date, aside from a recent national registry

study highlighting generally low SMBG frequency in

Thai T1IDM patients,” there is a paucity of detailed
analyses examining how SMBG frequency correlates
with HbAlc in the local context. No study has
specifically focused on this issue in northeastern
Thailand or at our institution. Therefore, we conducted
a retrospective study of T1IDM patients at Khon Kaen
Hospital to investigate the association between SMBG
frequency and glycemic control. This study aims to
provide much-needed local evidence on whether
patients who self-monitor more frequently achieve
better HbAlc levels, thereby informing future
strategies to improve diabetes education and

glycemic management in Thailand.

Methods
Study design and setting
This retrospective cohort study was conducted
at Khon Kaen Hospital, Thailand. We reviewed
electronic medical records of adults with TIDM aged
>15 years who attended the outpatient diabetes
clinic between 1 January 2024 and 1 January 2025.

Eligibility criteria

Patients were included if they had at least two
recorded clinic visits with documentation of SMBG
frequency and HbAlc values. Patients who relied
exclusively on CGM without SMBG records were

excluded.

Data collection

Extracted data included demographic
characteristics (age, sex, education level),
anthropometric measurements (weight, body mass
index (BMI)), insulin regimen, comorbidities, and
diabetes-related complications.

o SMBG frequency was documented as the
number of capillary glucose tests per day and
categorized as <1, 1, 2, 3, or 24 times/day.

o HbAlc values within £30 days of each clinic

visit were used for analysis of glycemic control.
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Definitions of variables

« Hypertension: physician-documented diagnosis,
use of antihypertensive medication, or repeated
clinic blood pressure >130/80 mmHg, consistent with
the 2025 AHA/ACC Guideline for the Prevention,
Detection, Evaluation, and Management of High Blood
Pressure.’

o Obesity: BMI 25 kg/m?, in accordance with
the Asia-Pacific classification.’

o Dyslipidemia: defined as low-density lipoprotein
cholesterol (LDL-C) >160 mg/dL, triglycerides =200
me/dL, or current use of a lipid-lowering agent.™

o Autoimmune thyroid disease: physician-
diagnosed thyroid dysfunction (e.g., Hashimoto
thyroiditis or Graves’ disease) with abnormal thyroid
function tests and/or positive thyroid autoantibodies.

« Diabetic retinopathy: ophthalmologist-
confirmed diagnosis based on retinal examination or
fundus photography.

« Diabetic nephropathy: persistent albuminuria
(urine albumin-to-creatinine ratio 230 mg/g), estimated
glomerular filtration rate (eGFR) <60 mL/min/1.73 m2,
or nephrologist-confirmed diagnosis, consistent with
American Diabetes Association 2025 and KDIGO 2022
guidelines."”"”

« Diabetic neuropathy: physician-documented
peripheral neuropathy based on clinical examination
(e.g., abnormal 10-g monofilament testing or vibration

perception)."

Outcomes

The primary outcome was the association
between SMBG frequency and glycemic control
(HbA1c). Poor glycemic control was defined as HbAlc
>9%. A receiver operating characteristic (ROC) curve
analysis was performed to identify the optimal cutoff
of SMBG frequency to discriminate poor glycemic

control.

Statistical analysis

Data presented as n (%) for categorical variables
and median (Q1, Q3) for continuous variables.
Comparisons between groups were performed using
the Wilcoxon rank sum test for continuous variables
and Fisher’s exact test or Pearson’s Chi-squared test
for categorical variables, as appropriate. Univariate
logistic regression analysis was conducted to evaluate
factors associated with frequent SMBG (23 vs. <3
times/day). Results are reported as odds ratios (OR)
with 95% confidence intervals (Cl). Statistical
significance was defined as p < 0.05. The minimum
required sample size, calculated for comparing two
independent means, was 42 participants (29 in the
frequent SMBG group and 13 in the infrequent group).
All analyses were performed using R software version
4.2.2 (R Foundation for Statistical Computing, Vienna,
Austria).

Ethics

This study was conducted in accordance with
the principles of the Declaration of Helsinki. The
research protocol was reviewed and approved by the
Ethics Committee of Khon Kaen Hospital, Thailand
(Approval No. KEXP68020). Written informed consent
was not required because the study involved
retrospective analysis of existing medical records, and
all data were anonymized prior to analysis. Patient
confidentiality was strictly maintained, and no
identifiable personal information was collected or

reported.

Results

A total of 95 adults with TIDM and 269
outpatient visits between 1 January 2024 and 1
January 2025 were screened. After exclusions (Figure
1), 102 visits from 50 patients were included in the
final analysis. The median number of visits per patient
was 2 (IOR 1-2). Baseline characteristics of the analytic
cohort are summarized in Table 1. The median age
was 22 years (IQR 20-25), and two-thirds were female
(65.7%). The median BMI was 21.1 kg/m2 (IQR 19.0-23.4).
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Nearly half of the visits were from patients who were (93.1%) were treated with a basal-bolus insulin
currently studying (46.1%), while 44.1% of visits were regimen. The overall median HbAlc was 9.1% (IQR
associated with at least one comorbidity, most 7.4-11.0). The overall distribution of SMBG frequency

commonly dyslipidemia (34.3%). Almost all patients is shown in Figure 2.
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Table 1 Baseline characteristics of type 1 diabetes visits included in this studly.

Overall n = 102
Characteristics

n (%)
Age (years)' 22 (20, 25)
Female 67 (65.7)
BMI (kg/m2)’ 21.1(19.0, 23.4)
Education level
Primary school or below 11 (10.8)
Secondary school or equivalent 26 (25.5)
Bachelor’s degree or equivalent 18 (17.6)
Currently studying 47 (46.1)
Comorbid disease
Patient with at least 1 comorbid disease 45 (44.1)
Hypertension 9(8.8)
Dyslipidemia 35 (34.3)
Obesity 16 (15.7)
Autoimmune thyroid disease 4(3.9)
Mental/ affective disorder 4(3.9)
Insulin regimen
Basal-bolus regimen 95 (93.1)
Basal-bolus regimen combines antidiabetic agent (Metformin) 7(6.9)
HbALc (%)’ 9.1(7.4,11.0)
Frequency of SMBG
< 1 time/day 19 (18.6)
1 time/day 13 (12.7)
2 times/day 26 (25.5)
3 times/day 30 (29.4)
> 4 times/day 14 (13.7)
Diabetic retinopathy 7(6.9)
Diabetic nephopathy 9(8.8)
Diabetic neuropathy 1(1.0)
Prevalence of DKA per 6 months 4(3.9)
Prevalence of severe hypoglycemia per 6 months 2 (2.0)

" Median (Q1, Q3)
BMI, body mass index; DKA, diabetic ketoacidosis; SMBG, self-monitoring of blood glucose.
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Figure 2 Distribution of self-monitoring of blood slucose frequency among type 1 diabetes visits

To determine an appropriate cutoff for
categorizing SMBG frequency, ROC analysis was
performed to predict poor glycemic control (HbAlc
>99%). A threshold of 2.5 SMBG checks/day provided
the best discrimination, corresponding to a sensitivity
of 47% and specificity of 84%. Based on this finding,
visits were stratified into SMBG <3 vs. >3 times/day

for subsequent analyses.
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When stratified by SMBG frequency (Table 2),
patients with SMBG =23 times/day (n=44) had
significantly lower HbAlc compared to those with
SMBG <3 times/day (8.4% vs. 9.5%, p=0.014). Higher
education level was more frequent among patients
with SMBG =3 times/day (p=0.043). Hypertension
tended to be less common in this group (2.3% vs.
13.8%, p=0.074). Interestingly, diabetic ketoacidosis
(DKA) within the prior 6 months was more often
reported in the frequent SMBG group (9.1% vs. 0.0%,
p=0.032). The relationship between SMBG frequency
and HbAlc is further shown in Figure 3.

ano
o

Frequency of SMBG per day

Figure 3 Relationship between self-monitoring of blood glucose frequency and slycated hemoglobin
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Table 2 Baseline characteristics of type 1 diabetes patients stratified by self-monitoring of blood glucose

frequency (<3 vs. >3 times/day)

Characteristics Overall  SMBG < 3 times/day SMBG = 3 times/day
(n = 102) (n = 58) (n=44) p-value®
n (%) n (%) n (%)
Age (years)' 22 22 22
(20, 25) (20, 30) (20, 25) 0699
Female 67 (65.7) 35 (60.3) 32 (72.7) 0.192
BMI (kg/m?)’ 21.1 20.9 214 0760
(19.0, 23.4) (18.9, 23.4) (19.2, 23.5)
Education level 0.043
Primary school or below 11 (10.8) 9 (15.5) 2 (4.5)
Secondary school or equivalent 26 (25.5) 13 (22.4) 13 (29.5)
Bachelor’s degree or equivalent 18 (17.6) 6(10.3) 12 (27.3)
Currently studying 47 (46.1) 30 (51.7) 17 (38.6)
Comorbid disease
(jj:ae:et with at least 1 comorbid 45 (44.1) 24 (41.9) 21 (a7.7) 0.523
Hypertension 9(8.8) 8(13.8) 1(2.3) 0.074
Dyslipidemia 35 (34.3) 16 (27.6) 19 (43.2) 0.100
Obesity 16 (15.7) 7(12.1) 9 (20.5) 0.249
Autoimmune thyroid disease 4 (3.9) 1(1.7) 3(6.8) 0.313
Mental/ affective disorder 4(3.9) 3(5.2) 1(2.3) 0.632
Insulin regimen 0.461
Basal-bolus regimen 95 (93.1) 55(94.8) 40 (90.9)
Basal-bolus regimen combines antidi-
abetic agent (Metformin) 7(69) 36.2) 401
HbA1c (%)' 1 : 4
(7.4,9 11.0) (749? 151.8) (6‘98, 9.6) o0t
Frequency of SMBG <0.001
<1 time/day 19 (18.6) 19 (32.8) 0(0.0)
1 time/day 13 (12.7) 13 (22.4) 0(0.0)
2 times/day 26 (25.5) 26 (44.8) 0(0.0)
3 times/day 30 (29.4) 0(0.0) 30 (68.2)
> 4 times/day 14 (13.7) 0(0.0) 14 (31.8)
Diabetic retinopathy 7(6.9) 2(3.4) 5(11.4) 0.234
Diabetic nephopathy 9(8.8) 4(6.9) 5(11.4) 0.494
Diabetic neuropathy 1(1.0) 1(1.7) 0(0.0) 1.000
Prevalence of DKA per 6 months 4(3.9) 0(0.0) 4(9.1) 0.032
prevalence of severe hypoglycemia per 6
2(2.0) 1(1.7) 1(2.3) 1.000

months

' Median (Q1, Q3)

2 Wilcoxon rank sum test; Fisher’s exact test; Pearson’s Chi-squared test
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Analysis stratified by HbAlc categories (<7%, 7-9%,
>9%) is presented in Table 3. Patients achieving HbAlc
<7% were more likely to hold a bachelor’s degree
(47.6%) compared with those with HbA1c >9% (5.9%)
(p<0.001). SMBG frequency also differed
significantly across HbAlc categories (p=0.010).
Patients with HbAlc <7% most frequently reported
>4 SMBG checks/day, while those with HbAlc >9%

more often reported fewer checks.

Univariate logistic regression (Table 4) demonstrated
that higher education was associated with increased
odds of SMBG >3 times/day. Compared with primary
school or below, a bachelor’s degree was significantly
associated with frequent SMBG (OR 9.00, 95% ClI
1.46-55.48). Higher HbAlc was associated with
reduced odds of frequent SMBG (OR 0.80 per 1%
increase in HbAlc, 95% Cl 0.66-0.95). Hypertension
was inversely associated with frequent SMBG (OR 0.15,

95% Cl 0.01-0.84).

Table 3 Baseline characteristics of type 1 diabetes patients stratified by HbAlc categories (<7%, 7-9%, >9%)

HbA1c
Overall 0 99, o
Characteristics S I TR > e p-value®
(h=102)  (n=21) (n=30)  (n=51)
n (%) n (%) n (%)
Age (years)' 22 24 22 21 0.257
(20, 25) (21, 26) (20, 24) (19, 30)
Female 67 (65.7) 15 (71.4) 23 (76.7) 29 (56.9) 0.159
BMI (kg/m?)! 21.1 21.8 20.3 21.1 0.527
(19.0, 23.4)  (20.7,23.1) (19.0,23.6) (181,235
Education level <0.001
Primary school or below 11 (10.8) 0(0.0) 1(3.3) 10 (19.6)
Secondary school or equivalent 26 (25.5) 5(23.8) 7(23.3) 14 (27.5)
Bachelor’s degree or equivalent 18 (17.6) 10 (47.6) 5(16.7) 3(5.9)
Currently studying 47 (46.1) 6 (28.6) 17 (56.7) 24 (47.1)
Comorbid disease
Patient with at least 1 comorbid disease 45 (44.1) 10 (47.6) 16 (53.3) 19 (37.3) 0.348
Hypertension 9 (8.8) 2(9.5) 3(10.0) 4(7.8) 0.906
Dyslipidemia 35 (34.3) 9(42.9) 10 (33.3) 16 (31.4) 0.641
Obesity 16 (15.7) 2(9.5) 3(10.0) 11 (21.6) 0.344
Autoimmune thyroid disease 4(3.9) 1(4.8) 1(3.3) 2(3.9) >0.999
Mental/ affective disorder 4(3.9) 0(0.0) 3(10.0) 1(2.0) 0.123
Insulin regimen 0.218
Basal-bolus regimen 95(93.1) 21 (100.0) 26 (86.7) 48 (94.1)
Basal-bolus regimen combines antidiabetic 7(6.9) 0(0.0) 4(13.3) 3(5.9)
agent (Metformin)
HbAlc (%)" 9.0 6.5 8.0 11.0 <0.001
(7.4, 11.0) (6.2, 6.7) (7.7,87) (9.5, 12.5)
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Table 3 Baseline characteristics of type 1 diabetes patients stratified by HbAlc categories (<7%, 7-9%, >9%) (Cont.)

HbA1c
Characteristics Overall < T LR > p-value®
(n=102)  (n=21) (n=30)  (n=51)
n (%) n (%) n (%)
< 1 time/day 19 (18.6) 4(19.0) 2(6.7) 13 (25.5)
1 time/day 13 (12.7) 0(0.0) 2(6.7) 11 (21.6)
2 times/day 26 (25.5) 5(23.8) 10 (33.3) 11 (21.6)
3 times/day 30 (29.4) 5(23.8) 12 (40.0) 13 (25.5)
> 4 times/day 14 (13.7) 7(33.3) 4(13.3) 3(5.9)
HbA1c
Characteristics Overall < 1% 9% > 9% p-value?
(n =102) (n=21) (n=30) (n=51)
n (%) n (%) n (%)
Diabetic nephropathy 9 (8.8) 2(9.5) 3(10.0) 4(7.8) 0.906
Diabetic neuropathy 1(1.0) 0(0.0) 0(0.0) 1(2.0) 1.000
Prevalence of DKA per 6 months 4(3.9) 1(4.8) 1(3.3) 2(3.9) 1.000
prevalence of severe hypoglycemia per 6 2(2.0) 0(0.0) 0(0.0) 2(3.9) 0.703

months

"Median (Q1, Q3)

AWilcoxon rank sum test; Fisher’s exact test; Pearson’s Chi-squared test

Table 4 Univariate logistic regression analysis of factors associated with self-monitoring of blood glucose

frequency (=3 vs. <3 times/day) in type 1 diabetes patients

Univariate
Variables
Odd Ratio (95% CI)

Female 1.75 0.76 - 4.18
Education level

Primary school or below Ref Ref

Secondary school or equivalent 4.50 0.81 - 24.99

Bachelor’s degree or equivalent 9.00 1.46 - 55.48

Currently studying 2.55 0.49 - 13.19
Comorbid disease

Hypertension 0.15 0.01-0.84

Dyslipidemia 2.00 0.87 -4.62

Obesity 1.87 0.64 - 5.70
HbA1lc (per 1% increase) 0.80 0.66 - 0.95
Diabetic retinopathy 3.59 0.73 - 25.96

74 AUASUNT VS 2569; 41(1) @ Srinagarind Med J 2026; 41(1)



) v v
mmﬁ“lumiﬂiqﬁﬂ33ﬁumma%ﬁfmuLmﬁumimmmxﬁuuWntﬂulﬁaﬂ ® Association Between Self-Monitoring Blood Glucose Frequency

Discussion

This retrospective cohort study’s finding that
SMBG frequency =3 times/day is associated with
lower HbAlc. This finding aligns with a broad international
evidence base. Numerous studies have demonstrated
a dose-response relationship between SMBG frequency
and glycemic control in TIDM. For example, analyses
of large cohorts have shown that each additional
blood glucose check per day is associated with an
approximately 0.2% absolute reduction in HbAlc."
Similarly, earlier pediatric diabetes studies in Europe
found that patients testing glucose frequently had
significantly lower HbAlc levels and fewer acute
diabetes-related complications.’
A recent study from Indonesia found that higher SMBG
frequency correlated with decreased HbAlc
(r = =0.406) in children, and less than half of those
patients achieved the recommended =4 tests per
day.” In our study, only ~43% of visits involved >3
SMBG checks per day (and only ~14% with >4/day),
which mirrors the low adherence rates reported across
many countries. In fact, a global survey showed that
on average only about 44% of patients with T1IDM
achieve the widely recommended SMBG frequency
of at least 4 times daily, with pediatric adherence
ranging from as low as 31% in some regions to about
69% in others."® Current clinical guidelines continue
to emphasize frequent glucose monitoring for
individuals on intensive insulin regimens. The
American Diabetes Association (ADA) and International
Society for Pediatric and Adolescent Diabetes (ISPAD)
recommend checking blood glucose at least 3-6
times up to 10 times daily for patients with T1DM on
multiple injections or pump therapy.'"** The improved
glycemic outcomes observed in our Thai cohort with
SMBG =3 times/day are consistent with these

guidelines.

Our findings also mirror patterns reported in
Southeast Asian populations. Glycemic control
remains suboptimal for many patients with TIDM in
this region, and limited SMBG is a contributing factor.”
A large multicenter registry study in Thailand reported
a mean HbAlc of ~9.3% and noted that performing
SMBG at least three times daily as part of intensive
insulin therapy was independently associated with
greater odds of achieving glycemic targets.” In that
nationwide cohort of 1,907 Thai patients, those who
checked glucose >3 times/day had significantly better
control than those monitoring less frequently.” This
is highly consistent with our study’s result linking >3
SMBG checks/day to lower HbAlc.

Interestingly, recent DKA was reported more
frequently in the frequent SMBG group. This may
reflect a post-DKA behavioral change, where patients
increase monitoring following an acute episode
rather than indicating a causal relationship between
frequent SMBG and DKA risk.

Our own study found that higher education
level was a significant predictor of more frequent
SMBG. Patients with a college education level may
better understand the importance of self-monitoring
glucose and feel more confident in diabetes self-
management. This echo reports from other settings.
A study of Chinese adults with diabetes, showed that
having at least a high school education was associated
with substantially higher odds of adhering to regular
SMBG."

Our study found that patients with hypertension
monitored less frequently might reflect an older
subset of TIDM patients or those with longer disease
duration, who possibly have more diabetes
complications or burnout. It is also possible that
healthcare providers place different emphasis on
glycemic monitoring in patients who already have

complications or comorbidities. Regardless, these
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disparities indicate that certain subgroups need extra
support to engage in regular SMBG. Overall, our
finding regarding education level adds to the evidence
that socioeconomic factors influence self-care behavior.
Interventions should consider ensuring that lower-
income or less educated patients have access to
diabetes education and subsidized monitoring tools,

which could help bridge the gap.

Limitations

Several limitations of this study should be
considered when interpreting the results. First, the
sample size was small (50 patients, 102 clinic visits)
and drawn from a single tertiary center, which may
limit statistical power and the precision of estimates.
The observational design, based on cross-sectional
data from clinic visits, also precludes any conclusion
about causality; we cannot determine whether
frequent SMBG directly improves glycemic control or
whether patients with better control, or other
unmeasured characteristics such as higher motivation,
are simply more likely to be tested frequently.

Selection bias and information bias are
additional concerns. A substantial number of clinic
visits were excluded due to missing or implausible
SMBG records and the absence of recent HbAlc
measurements, which may have influenced the
findings. Moreover, SMBG frequency was likely self-
reported or recorded from patient logs, data sources
that are prone to reporting errors or deliberate
overestimation. Prior research has shown that patients
often over-report SMBG compared with meter
downloads, which could bias results toward a stronger
apparent association. Another limitation is that we
did not systematically capture all factors that might
confound or mediate the relationship between SMBG
and outcomes—such as insulin dosing adjustments,
dietary patterns, or psychosocial support—which may

differ between frequent and infrequent testers.

While our findings likely generalize to many
resource-constrained settings, they may not apply to
settings where entirely different approaches to
glucose monitoring are used. For example, in
wealthier healthcare systems where the majority of
T1DM patients use CGM, the paradigm for “frequency
of monitoring” shifts — patients are getting continuous
readings without fingersticks. In those contexts, the
conversation shifts to “frequency of CGM scanning or
sensor wear time” and the results from a finger-stick
based study may be less relevant. However, even
with growing CGM usage, SMBG remains a core
component of care globally and especially in
countries where CGM coverage is limited. Therefore,
we believe our study addresses an issue of wide

importance.

Conclusion

Regular, frequent SMBG is associated with
better diabetes management and is applicable across
various clinical settings. Our findings support both
international and regional initiatives to enhance
patient education and SMBG resources. Additionally,
they contribute local evidence from Southeast Asia
to the global body of research on diabetes self-
management. By improving SMBG practices, we can
enhance health outcomes for patients with T1DM,
not only in our clinic but also in many parts of the

world facing similar challenges.
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Abstract
Background and Objectives: The registration of new tuberculosis patients is crucial for controlling and

preventing the spread of the disease. This research aimed to study the situation of finding and registering new
tuberculosis patients and to develop guidelines for accessing treatment in public hospitals in Ratchaburi
Province.

Methods: This study employed a mixed-methods research approach. The quantitative sample consisted of 368
service users and 85 healthcare personnels. Data was collected using questionnaires assessing knowledge and
needs and analyzed using descriptive statistics. Qualitative data was collected from 8 tuberculosis experts
through in-depth interviews and analyzed using content analysis.

Results: The study found that over the past three years, Ratchaburi Province has not been able to achieve the
target of registering new tuberculosis patients at a rate of over 90%, particularly in smaller hospitals.
The public’s knowledge level regarding tuberculosis detection and diagnosis was moderate, while healthcare
personnel had higher knowledge of diagnosis than of screening and the use of tools to identify high-risk patients.
The results proposed guidelines for developing a model for finding and registering new tuberculosis patients
that is consistent with the context of the healthcare system in Ratchaburi Province.

Conclusion: Guidelines for developing a model for finding and registering new tuberculosis patients in hospitals
in Ratchaburi Province are presented. These are crucial for controlling and preventing the spread of disease and
comprise four aspects: 1) detection, 2) use of screening and confirmatory tools, 3) development of screening

systems, and 4) diagnosis leading to treatment.

Keywords: tuberculosis patients, new tuberculosis patient registration, tuberculosis patient search pattern
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Abstract
Background and Objectives: Knowledge and preventive behaviors for complications after mechanical valve

replacement are important indicators of patient-care outcomes. A supportive and educational program may
help improve these outcomes. This study aimed to evaluate the effect of a supportive education program on
knowledge, self-care behavior, and coagulation control (international normalized ratio, INR) in patients
following mechanical valve replacement.

Methods: This quasi-experimental study used a two-group pre- and post-test design. A total of 54 participants
who had undergone mechanical valve replacement for at least 5 years and whose INR was outside the
therapeutic range, and who attended the cardiovascular thoracic surgical outpatient clinic at Srinagarind
Hospital between September 2024 and July 2025, were enrolled. They were divided into an intervention group
(n = 27) and a control group (n = 27). The intervention group received a 12-week supportive education program
based on Orem’s self-care theory, while the control group received standard care. Data were collected via
questionnaires assessing knowledge and self-care behaviors, and via measurements of INR. Analyses included
descriptive statistics and inferential testing with generalized estimating equations (GEEs) and Bonferroni-adjusted
multiple comparisons.

Results: The intervention group achieved significantly higher mean knowledge scores than baseline and the
control group (mean difference = 4.33; 95% Cl: 3.17-5.50; p < 0.001). Their self-care behaviors mean difference
was 3.33 (95% Cl: 1.49-5.18; p < 0.001) compared with baseline; however, the difference versus the control
group was not statistically significant. In addition, 55.56% of the intervention group achieved INR values within
the therapeutic range, compared with the control group, thoush this difference was not statistically significant
(p = 0.655).

Conclusion: A supportive and educational program for self-care significantly increased knowledge and improved
self-care behavior; it also increased the proportion of patients whose INR returned to the therapeutic range,

although this latter improvement did not reach statistical significance.

Keywords: supportive and educational program, knowledge, self-care behaviors, international normalized ratio
(INR)
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Abstract
Background and Objectives: The collaboration between anesthesiologists and surgical instrument nurses and

medical staff is linked to surgical outcomes and quality, which is an indicator of quality improvement.
The Queen Sirikit Heart Center of the Northeast had no data regarding satisfaction with participation in
anesthesia services among these personnel groups, which is a quality improvement indicator for The Joint
Commission International (JCI) accreditation process. Therefore, the researchers aimed to study this satisfaction.
Methods: This was a cross-sectional descriptive study. The sample included all surgical instrument nurses and
medical staff working in anesthesia services between May and July 2016. Questionnaires were distributed to 55
individuals, with 49 responses received. The questionnaire was validated for content validity by 2 senior anes-
thesiologists and pilot tested with 5 participants, yielding a Cronbach’s alpha of 0.85. Scores ranged from 1 to
4 and were analyzed using descriptive statistics including frequencies, percentages, means, and standard devi-
ations.

Results: Satisfaction with participation in anesthesia services among surgical instrument nurses and medical
staff at the Queen Sirikit Heart Center of the Northeast was overall at high to very high levels across all phases:
preoperative period (3.10 + 0.74 to 3.57 + 0.54), operating room (3.43 + 0.54 to 3.57 + 0.58), and post-anesthesia
care unit (3.39 + 0.61 to 3.57 + 0.54). Areas requiring improvement included: coordination before surgery/
procedures or changes in scheduled anesthesia service times, readiness of the anesthesia team to begin service
when the team and equipment are ready, and appropriateness of management of infected patients in the
post-anesthesia care unit.

Conclusion: The level of satisfaction with participation in anesthesia services among surgical instrument nurses

and medical staff at the Queen Sirikit Heart Center of the Northeast was at high to very high levels.

Keywords: satisfaction, scrub nurse, medical personnel, anesthesia services
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Abstract
Background and Objectives: Improving the quality of life for patients with cleft lip and palate and their

families is essential for promoting holistic well-being. The objective of this study was to evaluate the outcomes
of activities organized to improve the quality of life for patients and their families. The findings will serve as
empirical evidence for developing future activities that are appropriate and responsive to the needs of the
target group.

Methods: This was a descriptive cross-sectional study conducted in August 2025. Data were collected using a
questionnaire consisting of three parts: general information, satisfaction with activities across four dimensions
(project organization process, project activities, project quality, and overall satisfaction)—with a reliability
coefficient of 0.94—and additional suggestions. The total purposive sampling consisted of 94 participants,
comprising 47 patients aged 10-25 years and 47 family members aged 15-65 years. Data were analyzed using
descriptive statistics, including percentage, mean, standard deviation, and median.

Results: The majority of patients were female, aged 10-15 years, and were students. The majority of family
members were female, aged 36-45 years, and worked as laborers or merchants. The satisfaction assessment
for both patients and families were found to be at the highest level across all four dimensions (mean 4.72 + 0.41
out of 5). Based on additional suggestions, both groups expressed a high level of impression and suggested
increasing the diversity and continuity of activities.

Conclusion: The evaluation results reflect that the organization of quality of life promotion activities met the
participants’ satisfaction at the highest level, consistent with the needs of patients and their families.

These findings can be used as a guideline for developing creative activities to enhance long-term quality of life.

Keywords: quality of life promotion activities, patient with cleft lip-cleft palate and family, Tawanchai Center,

northeastern Thailand
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Abstract

Cognitive behavioral therapy (CBT) is effective in reducing depression, anxiety, and stress among individuals
with cardiovascular disease; however, empirical evidence in myocardial infarction (M) survivors remains limited.
Furthermore, the design features of CBT that alleviate psycholosgical distress require further investigation.
This systematic review aimed to evaluate the effectiveness of CBT in reducing psychological distress among
myocardial infarction (MI) survivors and to identify the design features that support emotional recovery.
A systematic review was conducted using six databases with 13 randomized controlled trials (RCTs) published
between 2014 and 2023 that met the inclusion criteria. Methodological quality was assessed using the Joanna
Briggs Institute, and the data were synthesized narrative style. Metanalysis was not feasible. Thirteen RCTs involving
1,586 participants were included. CBT or CBT-based approaches—delivered face-to-face or through technology
-assisted formats—were shown to significantly reduce depression, anxiety, and stress compared with standard
care, and both combined and internet-based CBT programs showed comparable effectiveness. Additionally,
several studies reported improved sleep quality and cardiac biomarkers. CBT is effective in the alleviation of
psychological distress among MI survivors. Thus, integrating face-to-face or technology-assisted CBT into

psychosocial nursing practice can enhance their emotional well-being and recovery outcomes.

Keywords: cognitive behavioral therapy, myocardial infarction, psychological distress, survivor
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Introduction

Myocardial infarction (MI) is a life-threatening
cardiac event that contributes significantly to sudden
cardiac death and hospitalizations worldwide' ”.
It represents a severe clinical manifestation of
coronary heart disease (CHD) and is clinically classified
into two major types: ST-elevation myocardial infarction
(STEMI) and non-ST-elevation myocardial infarction
(NSTEMI). Unstable angina is also considered a part
of the acute coronary syndrome (ACS) spectrum,
which encompasses MP’.

Globally, the incidence of Ml is projected to
increase due to the growing prevalence of obesity,
diabetes, metabolic syndrome, and population aging™’.
Although mortality rates have declined in recent
decades’, an increasing number of MI survivors
continue to experience substantial psychological
challenges resulting from their perception and
experience of a life-threatening event®. Psychological
distress—defined as emotional suffering or tension
that disrupts daily functioning or arises from critical
health events such as Ml—has emerged as a major
risk factor for both the development and progression
of CHD'. MI survivors frequently report depression,
post-traumatic stress disorder, anxiety, anger, and
perceived general stress®. These symptoms, often
adaptive in the acute phase, become maladaptive
when persistent or functionally impairing, and are
collectively referred to as post-myocardial infarction
psychological distress (PMPD)’. Moreover, psychological
distress has been linked to mental stress-induced
myocardial ischemia' and a twofold increase in the
risk of recurrent cardiovascular events''. The underlying
mechanisms include vasomotor dysfunction,
endothelial impairment, coronary microvascular
disease, and platelet hyperreactivity'>*. Over time,
chronic psychosocial distress resulting from prolonged
psychological distress contributes to functional
decline, frequent readmissions, diminished quality of
life, and higher healthcare utilization in post-Ml

populations™.

Cognitive behavioral therapy (CBT) is widely
recognized as a first-line psychological intervention
with demonstrated efficacy in reducing depression
and anxiety”. CBT employs exposure techniques that
enable individuals to gradually face feared situations
or stimuli, thereby reducing avoidance behaviors, fear
related to symptoms, and the resulting disability".
In cardiovascular patient populations, CBT supports
emotional regulation and enhances health-related

. 15,17
behaviors™

. CBT and eye movement desensitization
and reprocessing have shown efficacy in reducing
post-traumatic stress, anxiety, and depression in
post-MI patients. However, the specific features of
CBT that effectively target the unique psychological
needs of MI survivors remain unclear'®. Although CBT
has demonstrated effectiveness in reducing depression,
anxiety, and stress among individuals with cardiovascular
disease, evidence specific to MI survivors remains
limited. Furthermore, the design features of CBT that
alleviate psychological distress require further
investigation. Therefore, this systematic review aimed
to identify the effectiveness of CBT interventions in
managing psychological distress among patients with

Ml and to determine which design elements most

effectively support emotional recovery.

Method

Protocol and Registration

This systematic review was conducted in
accordance with the Joanna Briggs Institute (JBI)
Checklist for Randomized Controlled Trials®.
The review protocol was prospectively registered in
PROSPERO (registration number: CRD42023429272).
We used the Preferred Reporting Items for Systematic
Reviews (PRISMA) guideline™.

Eligibility Criteria

Randomized controlled trials (RCTs) published
in English between 2014 and 2023 with full-text
availability, consistent with contemporary clinical
guidelines for myocardial infarction. Grey literature

and unpublished theses were excluded.
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Types of Studies
This review included Only RCTs.

Types of participants

This review employed studies that include
patients diagnosed with MI (heart attack, ACS, or
myocardial diseases) with or without comorbid anxiety
or depression. Studies involving patients with heart

failure or post-transplantation were excluded.

Types of interventions

Eligible interventions included CBT or
CBT-based approaches, encompassing techniques
such as cognitive restructuring, relaxation training,
problem-solving, and stress management. Studies
were included if CBT principles were used as a core
component within broader psychological interventions.
Interventions combining CBT with pharmacological

therapy were excluded.

Comparators
Eligible comparators were usual care, standard
care, or no treatment, including non-psychological

interventions.

Outcomes

The primary outcome included psychological
distress in patients with MI with and without
psychological distress, such as anxiety, depression,
and insomnia, following inclusion in the study.
Patients were still classified as psychological disorder
according to a validated questionnaire, and the
clinical diagnosis at follow-up was also reported.
Secondary outcomes included Cardiac Anxiety,
cardiovascular biomarkers, major cardiovascular

events (MACEs), quality of life, and emational well-being.

Search Strategy

Comprehensive searches were conducted in six
databases, including PubMed, Scopus, CINAHL
Complete, MEDLINE, EMBASE, and ProQuest, using
keywords: (“heart attack” OR “acute coronary
syndrome” OR “myocardial diseases” OR “myocardial
infarction”) AND (“cognitive behavioral therapy”
OR CBT OR “psychological therapy”). The resulting
search results were put into EndNote for screening.
After duplicated studies were removed, abstracts
were screened in accordance with the PRISMA
guidelines” by 2 independent authors. while applying
exclusion criteria. Subsequently, pre-determined
inclusion criteria independent reviewers for the
evaluation of full-text studies for possible inclusion.

Any disagreements were resolved by a third reviewer.

Literature selection and data extraction

The study selection indicates that all studies
identified in the database search were evaluated for
relevance to the review by two authors based on the
information in the titles and abstracts. The relevance
of these full-text articles to the inclusion criteria was
evaluated to ascertain their pertinence to the review
aims. The third author addressed and settled disputes
over the evaluations. Furthermore, two reviewers
independently evaluated and identified the primary
studies according to the inclusion criteria, while the
details of each eligible publication were extracted
using standardized data extraction forms. The study
design (comprising design, countries, setting, and
sample size), participant characteristics (including age
and sex), CBT interventions (CBT approaches, format,
delivery mode, components, intensity, duration, and
the facilitator of the intervention), and outcomes
(outcome measurements and main findings) were

extracted.
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Appraisal process

Two authors assessed the methodological
quality of the RCTs utilizing the JBI checklist. Each
item was scored as yes (1) or no/unclear/not
applicable (0), yielding total scores from 0 to 13.
Overall quality was expressed as the percentage of
criteria met. Studies were classified as low risk of bias
(275%), moderate risk (50-74%), or high risk (<50%).
Only studies rated as low risk of bias were included
in the review. Disagreements were resolved by

discussion or consultation with a third reviewer.

Data analysis and synthesis

Due to heterogeneity in intervention formats,
populations, and outcome measures, a meta-analysis
was not feasible. Instead, findings were synthesized
narratively in accordance with the framework “".
Results were grouped by intervention type and

psychological outcome.

Results
Study Selection
A total of 43,744 records were identified across
six databases. After removing duplicates and ineligible
records, 112 full-text articles were assessed for
eligibility. Thirteen RCTs met the inclusion criteria and

were included in the final synthesis®™™.

Risk of Bias

Four studies were rated as high quality
(92.3%)*"***" . Six studies were rated moderate-to-
high quality (84.6%)*******% Three studies
demonstrated moderate quality (76.9%) due to

unclear blinding and allocation concealment®?***.

Setting

Three studies were conducted in the United
States™** three in Sweden®*? two in Australia *%,
and one each in Canada®, Poland®, Iran®, Brazil*,

and China™.

Participants

The total sample size was 1,586 participants
with a mean age ranging from 53 years” to 72 years™.
Sample sizes ranged from 34° to 362 participants™.
The number of male participants ranged from 9
to 149”. Twelve studies recruited individuals with
CHD, including MI, ACS, or unstable angina. One study
focused exclusively on older adults (> 60 years)
following MI”’. Three studies specifically included
participants with depression or anxiety, defined by a
Hospital Anxiety and Depression Scale (HADS) score
>7°%*" One study enrolled CHD patients with

comorbid insomnia®.

Interventions and Clinical Settings

The 13 included studies examined a variety of
CBT and related psychological interventions based
on CBT for patients with MI (Table 1). Six studies
implemented technology-assisted CBT, including
telehealth?®?, web-based CBT?, and internet-based
CBT (iCBT)***"*. Three studies combined CBT with
additional approaches, such as stress management”,
anger management, or well-being therapy *.
Two studies integrated CBT into cardiac rehabilitation
(CR): one combined CR with mindfulness-based stress
reduction (MBSR) in patients with acute MI*, and
another combined CR with stress management
training (SMT) in patients with stable CHD”. One study
employed brief strategic therapy (BST) in addition to
usual care®, while another evaluated guided mental
imagery” in older adults post-MI. Most interventions
(n = 10) were delivered in hospital settings, whereas
two were conducted in outpatient cardiac clinics™*.
One recruited participants through multiple community
and media channels, including social media, print,
and television, cardiac organizations, rehabilitation
centers, physician offices, and pharmacies®. The
duration of interventions ranged from one week™

to 30 months™.
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Mode of Delivery

Six studies employed technology-assisted
delivery, including telephone- and internet-based
platforms. The studies implemented MoodCare, a
telehealth program evaluating the six-month efficacy
of CBT for reducing depression in patients with ACS®,
with follow-up data reported at 12 months®. Three
studies applied iCBT targeting anxiety and
depression”*”"*. Javaheri and colleagues delivered a
web-based CBT for insomnia (CBT-I) program among
CHD patients™. Four studies integrated CBT with
other therapies: CR and SMT #, CBT and WBT”’, MBSR
and CR*, and BST with usual care *'. Three interventions
were delivered face-to-face, including CBT-based
anger management **, CBT-based stress management™,

and guided mental imagery *.

Comparison Groups

Control conditions varied across studies. Eight
studies used usual care as the comparator, while five
employed active control groups: waiting list*, sleep
education”, clinical management without psychotherapy™,
cardiac rehabilitation alone®, and written materials

without guided imagery™.

Types of outcome measures
Primary Outcomes

Of the 13 studies, 10 primarily evaluated
psychological outcomes—particularly depression,
anxiety, and stress. Two studies examined the
MoodCare telehealth program in ACS patients and
reported significant reductions in depressive
symptoms, measured by the cardiac depression scale
(CDS), patient health questionnaire-9 (PHQ-9), and
short form health survey (SF-12), compared with
usual care”™”. One evaluated a sequential intervention
combining CBT and WBT for acute Ml patients, reporting
reductions in depression and dysthymia using the
structured interview for the diagnosis of
psychopathological syndromes (SSI-DCPR) and

diagnostic criteria for psychosomatic research (CID)™.

Several studies evaluated internet-based
cognitive behavioral therapy (iCBT). Two studies* 7
used the hospital anxiety and depression scale (HADS)
and reported significant reductions in anxiety and
depression compared with usual care. Similarly,
study?? evaluated the cardiac wellbeing course,
an iCBT program, and demonstrated significant
improvements in depressive symptoms, generalized
anxiety, and physical inactivity, as measured by the
generalized anxiety disorder-7 (GAD-7) scale. Wu
et al.3* examined mindfulness-based stress reduction
(MBSR) combined with early cardiac rehabilitation (CR)
in patients with acute myocardial infarction receiving
intra-aortic balloon pump (IABP) support in the critical
care unit. The intervention significantly reduced
anxiety and depression, assessed using the self-rating
anxiety scale (SAS) and self-rating depression scale
(SDS), and improved overall mood disturbance,
as measured by the profile of mood states (POMS).

Stress-related outcomes were reported across
several studies. One study?! demonstrated significant
reductions in perceived stress following brief strategic
therapy combined with usual care, measured using
the perceived stress scale (PSS-10). Two studies™
reported improvements in stress, vital exhaustion,
and depressive symptoms following CBT-based stress
management programs. Another study?? found greater
reductions in composite stress levels in the cardiac
rehabilitation plus stress management training
(CR+SMT) group compared with cardiac rehabilitation
alone. Across studies, stress was assessed using
diverse instruments, including the Beck depression
inventory-Il (BDI-II), state—trait anxiety inventory (STA),
patient-reported outcomes measurement
information system (PROMIS), general health
questionnaire (GHQ), and everyday life stress scale
(ELSS).

Two studies focused on sleep-related
outcomes. One study?? reported improved sleep
quality following guided mental imagery, assessed
using the Pittsburgh sleep quality index (PSQI).
Another study” found that web-based cognitive
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behavioral therapy for insomnia (CBT-I) significantly
improved insomnia severity and depressive symptoms
compared with sleep education, as measured by the
patient health questionnaire-8 (PHQ-8), Duke health
profile, and Epworth sleepiness scale (ESS). In
addition, one study?? evaluated CBT-based anger
management in patients with ST-segment elevation
myocardial infarction and demonstrated improved
vascular function, assessed by flow-mediated dilation
(FMD), suggesting potential physiological benefits of

emotion-focused CBT interventions.

Secondary outcomes
Four studies reported anxiety and depression

24-27 .
. However, anxiety and

as secondary outcomes
depression were measured using instruments such as
the SAS, HADS, and the heart-focused anxiety was
measured by the cardiac anxiety questionnaire (CAQ).
Additional outcomes included CHD biomarkers
(high-sensitivity C-reactive protein [hs-CRP]) and
MACEs, which refer to a combination of death,
recurrent MI, new revascularization, and rehospitalization
for unstable angina®, cardiac systolic function
(echocardiography)™, and cardiovascular endpoints

31,32

such as reinfarction and mortality” . Several studies

also assessed psychosocial well-being, including

quality of life, suicidal ideation, and vital exhaustion®”".
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Discussion

This systematic review of 13 RCTs found that
CBT or CBT-based approaches provide consistent
improvements in psychological distress following MI.
Across the trials, interventions reduced depressive
symptoms, anxiety, and perceived stress. The
beneficial effects of CBT or CBT-based intervention
may be attributable to the therapeutic approach
employed during intervention sessions, particularly
the promotion of short- and long-term self-management
skills that support sustained improvements in mood
regulation and lifestyle behaviors beyond program
completion.

Notably, these beneficial effects were reported
across heterogeneous populations, clinical settings,
intervention modalities, and outcome measures.
The findings are consistent with previous evidence
that CBT-based interventions reduce depression,
anxiety, and stress symptoms in cardiovascular
patients'””* and PTSD in post-MI patients'®. In
addition, web-based CBT-l intervention was shown to
improve sleep quality and reduce insomnia severity
in patients with CHD”. These effects may have been
enhanced by regular biweekly check-in calls from
research coordinators, which reinforced participant
engagement, as well as by the user-friendly design of
the intervention. However, the small sample size and
limited racial diversity in this study restrict the
generalizability of its findings.

This review of the studies indicated that CBT or
CBT-based interventions for patients with Ml or CHD
are delivered through diverse modes, ranging from
traditional face-to-face sessions to technology-
assisted and hybrid formats. This variety reflects a
growing recognition of the need for flexible and
accessible psychosocial care within the cardiac patient
population. Technology-assisted interventions—such
as telehealth, internet-based, and web-based
CBT—were investigated in over half of the reviewed
studies. These approaches, including MoodCare,

28,29

a telehealth program for ACS patients™~, and other

iCBT programs targeting depression and anxiety”**"*,

were shown to offer significant advantages in
accessibility and scalability. MoodCare demonstrated
clinically meaningful reductions in depressive symptoms
sustained to 12 months, supporting the durability of
remotely delivered CBT in ACS patients. However,
most of these interventions were conducted in
high-income countries such as the United States,
Sweden, and Australia, which may limit the
applicability of the findings and could have
potentially influenced the outcomes due to the
diversity of culture®.

Evidence suggests that iCBT can be effective in
reducing anxiety and depression among those with
CVD and cerebrovascular diseases®*. Furthermore,
iCBT could be employed to manage a large number
of patients, and it could also be used to deliver CBT
treatment in their own home, as the treatment can
be delivered by personnel such as a nurse, with only
a brief introduction to CBT®.

222632 amain

Face-to-face CBT interventions
valuable, especially when targeting emotion regulation
or stress-related mechanisms that benefit from
in-person therapist support, as direct interaction may
facilitate a stronger therapeutic alliance and allow for
real-time feedback. Conversely, an internet intervention
may provide only sent text and pictures'.

Hybrid or integrated approaches were also
evident. In several studies, CBT was combined with
complementary strategies such as SMT?,
mindfulness-based stress reduction™, or well-being
therapy™. These multimodal interventions may
provide broader psychological benefits by addressing
multiple dimensions of post-MI distress—such as
rumination, anger, and maladaptive coping®. Integrating
CBT within CR programs also aligns with holistic
models of cardiac care, promoting both psychological
recovery and behavioral adherence to recommendations™.

Physiological and clinical secondary outcomes
were reported less consistently. A few RCTs observed
favorable changes in biomarkers or endothelial
function—e.g., reductions in composite biomarker

indices and lower event rates in CR+SMT, and
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improved flow-mediated dilation after anger-manage-
ment CBT. These findings support a plausible
psychoneuro-immunological pathway linking
symptom reduction to cardiovascular physiology.
Reductions in depressive symptoms, anxiety, and
perceived stress achieved through CBT may also be
associated with a decreased risk of MACEs.
Improvements in CHD biomarkers such as
hs-CRP may be relatively stable over time. This
finding aligns with previous reviews that CBT-
improved HbAlc and CRP’', indicating that
supplementing education-based interventions with
CBT components may influence enduring lifestyle and
behavioral patterns rather than short-term behavioral
changes. However, interpretation of these findings is
limited by the high risk of bias across studies, small
sample sizes, and short follow-up durations.
Consequently, larger, methodologically rigorous trials
with adequate statistical power and prespecified
biomarker and MACE endpoints are needed to confirm
the clinical cardiometabolic benefits of CBT-based

interventions.

Conclusions
CBT interventions are effective in alleviating
psychological distress among MI survivors and may
contribute to improved cardiovascular outcomes.
However, evidence remains heterogeneous, and
therefore, further research is required to explore
long-term effectiveness, mechanisms, and cost-

efficiency to support wider clinical adoption.

Clinical Implications

Psychiatric nurses play a vital role in adapting
CBT techniques to the emotional and behavioral
challenges experienced after Ml or a life-threatening
event. Technology-assisted CBT offers promise for
enhancing reach and adherence, while multi-component
interventions may further improve outcomes. In
addition, Psychiatric nurses should consider the
tailoring of CBT to the specific psychological profiles

and sociocultural contexts of Ml survivors.

Limitations

Considerable heterogeneity existed across the
reviewed studies regarding target populations,
intervention types, and outcome measures, precluding
meta-analysis. However, the effect estimates suggest
that CBT interventions effectively alleviate
psychological distress among post-M| patients.
Additionally, this review encompassed both CBT and
CBT-related psychological interventions, which vary
in theoretical frameworks, methodologies, and modes
of implementation. These differences should be
carefully considered when interpreting the overall

findings.
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