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ORIGINAL ARTICLE
The Effects of a Caregiver Training Program among Family Caregivers of Dependent Older Adults

at Doi Luang Hospital, Chiang Rai Province

~

-

The Effects of a Caregiver Training Program among Family Caregivers

of Dependent Older Adults at Doi Luang Hospital, Chiang Rai Province

Janram Srikoon*, Orawan Kangyang*

ABSTRACT

This quasi-experimental study with a one-group pretest-posttest design aimed to examine
the effects of a caregiver capacity development program for relatives caring for dependent older adults
at Doi Luang Hospital, Chiang Rai Province.

The sample consisted of 30 family caregivers of dependent older adults residing in Pong Noi
Subdistrict, Doi Luang District, Chiang Rai Province. Participants were selected using purposive sampling.
The study was conducted between June and December 2025. The caregiver capacity development
program was implemented over a period of six weeks and was designed based on participatory learning
approaches and positive thinking development. Data collection instruments included a demographic
questionnaire, a knowledge test on elderly care, a caregiver burden assessment scale, and a caregiving
skills assessment form. All instruments were tested for quality and met standard validity and reliability
requirements. Data were analyzed using descriptive statistics, and the Wilcoxon Signed-Ranks Test
was used to compare outcomes before and after participation in the program.

The results demonstrated that after participating in the program, family caregivers showed
statistically significant increases in mean scores of knowledge regarding elderly care and caregiving
skills (p < 0.05), while the mean caregiver burden score significantly decreased (p < 0.05).
These findings indicate that the caregiver capacity-building program was effective in enhancing
the caregiving competencies of family caregivers of dependent older adults. It is recommended
that this program be applied in primary care settings, and that future studies employ controlled

research designs with long-term follow-up to evaluate the sustainability of program outcomes.

\Keywords: Dependent older adults, Family caregivers, Capacity-building program, Long-term care Y,
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(2.0%) Lazaau 98 718 (98.0%) MIviRgey Dengue antibody IgM 82 518 CLIA Timauan 2518 Iee ICA Tiauan 1 519
(50.009%) wazraay 1 516 (50.009). T 80 367 CLIA fnaauniiu ICA Winaau 77 516 (969) uaeraangdou 3 116 (4%)
MIvAEU Dengue antibody IgG 82 1t CLIA Tinauan 48 e e ICA Tinaruan 24 518 (50.00%) Wevau 12 518 (25.009%)
waERaUINS B 12 578 (25.009). Tu 38 5767 CLIA Tinaauiiu ICA Wikauwan 2 51 (5.9%) uazkaau 32 576 (94.1%)
NAUTAYR NedA ol CLIA Whunasid19Be wuimiE ICA (Rapid tesd Samnall (Sensitivity) Tumsnsaa NS1 Ag, IgM
Waw oG winuSeeay 826, 500 Waw 750 AU 35 CLIA Susedvsmmlumsasiad unaunnlafnimio ICA stnsiaiRy
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Original Article

Comparison of Efficiency in Dengue NS1 Antigen and Dengue Antibody Testing Between Chemiluminescent

Immunoassay and Immunochromatographic Assay

4 Comparison of Efficiency in Dengue NS1 Antigen and Dengue Antibody Testing Between N

Chemiluminescent Immunoassay and Immunochromatographic Assay

Nanthawan Chanapis*, Sarayut Nualkeaw*

ABSTRACT

This basic research aims to compare the performance of Dengue NS1 antigen and Dengue antibody
(IgG/IgM) detection using Chemiluminescent Immunoassay (CLIA) and Immunochromatographic Assay
(ICA or Rapid test).

Data were collected from patients suspected of dengue infection, who underwent laboratory testing
at Lamphun Hospital between October 1 and November 11, 2024. The study included 123 cases for Dengue
NS1 antigen testing and 82 cases for Dengue antibody testing. Descriptive statistics were used to determine
the percentage of agreement and detection rates.

Result for Dengue NS1 antigen, CLIA detected 23 positives, of which ICA showed 14 true positives
(60.86%), 4 negatives (17.39%), and 5 weak positives (21.73%). Among the 100 cases with negative CLIA results,
ICA detected 2 positives (2%) and 98 negatives (98%). For Dengue IgM, CLIA detected 2 positives: 1 positive
(50%) and 1 negative (50%) by ICA. Of the 80 CLIA-negative cases, ICA showed 77 negatives (96%) and 3 weak
positives (4%). For Dengue 1gG, CLIA detected 48 positives: 24 positives (50%), 12 negatives (25%), and 12 weak
positives (25%) by ICA. Among the 34 CLIA-negative cases, ICA gave 2 positives (5.9%) and 32 negatives (94.1%).
Statistical Performance Using CLIA as the reference standard, ICA showed sensitivities of 82.6% for NS1 Ag,
50.0% for IgM, and 75.0% for IgG. The study demonstrates that CLIA has higher sensitivity and detection
capability than ICA. It effectively reduces false negatives and false positives, improving diagnostic accuracy.

However, the higher cost of CLIA reagents should be considered for practical implementation.

\Keywords: Dengue rapid test, Dengue CLIA, Efficiency Y,
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819914 (Reference Standard) snuday alunan1sd nwn
U1 Dengue NS1 Antigen AinAaaiky 82.6% As@ e
98.0% AMYINTAIUIN 90.5% ANENTAIaU 96.1%
Dengue IgM ALkl 50.0% AT 96.3%A1
WNIAIUIN 25.0% AMENNTAIAU 98.7% Waw Dengue
I6G APk 75.0%AE g 94.1% ATeNnSaluan

94.7% ATWENNSIAU 72.7% mmﬁ @

715199 1 M15WUSeuigun1snsIa Dengue NS1 antigen

1%
ad

AINNISNAABU 123 518 WU135 CLIA Tsinauln 23 519 1aelud1uiudids ICA @1u150n52aNUY

Naudnle 14 578 (598 60.86) WarliNaauisarauINeauluauivdaNaay 4 518 (17.39%) wagNauln

gou 5 518 (21.73%) d@u 100 5189 CLIA Teinaautiu ICA Tsfuauan 2 518 (2.0%) wasnaau 98 518 (98.0%)

75 Rapid test 25 CLIA
CLIA waunan CLIA wagu
N=23 N=100
NAUIN 14 (60.86%) 2 (2.00%)
NaaU 4 (17.39%) 98 (98.00%)
NAUINDDU 5 (21.73%) 0 (0.00%)
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A1579% 2 msisudisunsnga Dengue Antibody IgM
NN1TNAFOU 82 518 WU CLIA Tvimauan 2 518 Tae ICA Tinauan 1 578 (50.00%) wazkaau

1 518 (50.00%). 111 80 987 CLIA Winaauii ICA linaau 77 518 (96%) uagnauIngau 3 318 (4%)

75 Rapid test 75 CLIA
CLIA wauan CLIA waau
N=2 N=80
NAUIN 1(50.00%)
NaaU 1(50.00%) 77 (96.00%)
NAUINDDU 3 (4.00%)

A15199 3 M15USeUIBUNISATIa Dengue Antibody IsG
INNISNAFBU 82 18 WU CLIA Tvinauan 48 518 Lae ICA Tinauan 24 518 (50.00%) Haau
12 518 (25.00%) wagnauIngau 12 518 (25.00%). Tu 34 5189 CLIA T¥aaausiy ICA Tinauan 2 51e

(5.9%) kazHaau 32 518 (94.1%)

75 Rapid test 75 CLIA
CLIA wauan CLIA waau
N=48 N=34
NAUIN 24 (50.00%) 2 (5.90%)
NaaU 12 (25.00%) 32 (94.10%)
NAUINDDU 12 (25.00%) 0 (0.00%)

A151991 4 AUsEANE A TNERRYess ICA WelisuiuTs CLIA

Lﬁ@iﬁ%agﬂﬁdﬁ% CLIA dmnuanunsalunisnsiany (Detection capability) nauanlusiogis
733 1CA Tinaaunsenalidaau fanuundedoniads Salamuimaiauly (Sensitivity), AusnIz
(Specificity), darmensaiuan (PPV) uazyar1neinsalay (NPV) ¥8435 Rapid test (ICA) lagld3s CLIA

\Junueio1989 (Reference Standard)

$189N1SNATDU A7 AUINNE wyINsAluIN wgnsalau
(Sensitivity) (Specificity) (PPV) (NPV)
Dengue NS1 Antigen 82.6% 98.0% 90.5% 96.1%
Dengue IgM 50.0% 96.3% 25.0% 98.7%
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S18N1SNAFIU AUk AMUI NN NYINTAIUIN NYINTAIAU
(Sensitivity) (Specificity) (PPV) (NPV)
Dengue IgG 75.0% 94.1% 94.7% 72.7%

ayUuazaiusnenan1sidy
1NN19A N UT sULN suUsEd NS A

131399 Dengue NS1 antigen Leie Dengue antibody

5¥WINI5 Chemiluminescent Immunoassay (CLIA)

uazlmmunochromatographic assay (ICA 38 Rapid

[y

test) luvpajURmnfiduiuiven lsmeuadnu

q

Tuassdl WuI1is CLIA danuanunsalunIsnsiany

(Detection capability) Lauf LaULAZLOUR VDA

1 v o w

Ioludnduinginifis ICA sghaditieddy Inawmny
Tunqudieg19m3s ICA linaauvselinauingau

(Weakly Positive) FaTnid unquiie 1unasiiemiUan

al

TR 81nUazLd 896 DAUA ANAIALUNITIIEIUNG
UTELA UEIA YA WUIINNTTANWIA DAULANG 19

YOIVANNITNTIILATIEI A 1uAULL (Sensitivity)

Y]

35 CLIA Fadussuudalul AN TaA1n1515 oauas

v

a28d i1 deuliganiinise 1uskaud

T o U

4 1 aa = LY
AR UA U975 ICA FIFIUITONTIANUTEAU

a A a N a v v a
LOUALIUNST DLOUA VoA LuUT uatd aeld A ndn
PreantlyinaauUasu (False Negative) M1o7alAnUw
TuszevusnuaIn1sAne AuANULILELaEN1an
Uadesuniu 35 CLIA Yrwandaynisiinufisen
U3t (Cross-reaction) N LIFaNgL VS BLUHY
dl 1 o = v
7 gz § aduaung ndnveswavinUasy
(False Positive) Tutyans7a Rapid test og1alsfinm

1%
aa v v o w A

msfinwidveiniadryAslilavimsilssuiieu

<)

A3 dusnnsgIu (Gold Standard) W Nucleic

Acid Amplification Tests (NAATs) %3 RT-PCR

fau Tunsm A Nan1snAaaUsening CLIA way ICA
liaenrdosiy Fedalianansaduduninugnd oq
YOINAANS bt 08 19T ALas 9 Wi e ungul wan
38 CLIA 9zfiUszdns nmmnametiafigandafniy
TusnumsthinUssyndldneedindmsulsmenua
a1 wid1msd suanldnisnsianeds CLIA
8L UANLLL LAz el wnE I T ad ulse
lamEawu wisuludosiansands "uyumsnsn
ATIER" (Cost Analysis) $93928 19991775 CLIA
a ¥ | a | aa
UIIMAUNUABNINAFDUVIFINITID ICA T5amenuna
F9AITNINTUIAIINA WA 1TENT 19AIIUML WEN
7 7 uiunsanlenansid ed 3 nves) U
d‘d a a é’

IaENSATUALMI ST USYAVB N MaNN T

d' a = 1 2 o U 1

WaTeuliisuynn uwast a3 nening
75 CLIA wag ICA (Rapid Test) anndayalunuide
WaltUsenaunsaauladauleungwasMsIAsIzn
AuNU (Cost Analysis) TuldaUSguieusening
15 Chemiluminescent Immunoassay (CLIA)
Wag Immunochromatographic Assay (ICA) 1a#sil

1. AUNUNIIATS (Direct Costs) Lok
AuvuUIen (Cost per Test): 35 CLIA fs1Aauyu
oW1 [ lun1smedeuganinis ICA 1T aslle
wazgUnsal 35 CLIA Sndudodldind aadinsen
8RLUN A (WU Snibe MAGLUMI 600) % 98 84015

9 A oA ° ) P

PN aUvRARS 3l akazn U e Ny uae ICA
(Rapid Test) la/ 110 ud 09l A5 09 od ud oU

warauNalaAesaN
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2. Ysedn§anuazadnud ua (Cost-
Benefit & Value) us! CLIA axfigfumuymsnsiuiigs
i1 uiitadesunnudueniFesmnsans e
MsanMsEaY svUU CLA WussuudplutAivean
anszuvead e fRnsldnnm 3 IcA
fidfasodanawieuuave unadede Araaiugily
mM33tlade 38 CLIA daaily (Sensitivity) gan31ms
Gli’Jﬁ]‘W‘UL%jaiﬁLLijqu’]gfﬂLLGii%EJ%LLiﬂsli’JEJaﬂfjfyfmmaa‘U
Uaow Faenahlugmssnuniia i wassusanszmy
nerdinmsIdadesi s uazuiugeeliunmg
TN wlagnees Asientieansvezanig
yawindnwlulsemenuna waganruidewons
Fednvesie Fadumsussndadumulunms
YDITLUUASITNAY

3. MaAlmeitadesunuiidwanaduyy
aAN3ATI9%1: 35 CLIA % 2eand YINIT9 UNEN
visaldauans (Weakly Positive) lutans3a Rapid Test
FainrliAnaautnslunsmemcaLaya1asos
d9nTINEREIT D

4.msmunlse: feyatigniesuazsing)
NMIBATUsEAME Mwgandn el uszueinen
anansnnuAsLazd 0at L uil 1A saannsszun
FsnE17u Fwansutsanuiideddlunsmugu
TsAluszAuma

1N13ANYINNAIBIUINE WU NISANY
294 15981018 Tan Tock Seng Useinad salus
gvihnsfinw false-positive dengue NS1 lueariU e
a095188 9101510 waznd md ens Ad 189073
ld1d9neen Tvna dengue NS1 positive
WSiNANSATIA RT -PCR negative Wiillyino3 2

a5y ms3fadeudu AML” Dengue NS1 protein

Hulushufitimdnluanadindaust 46 e 55 kDa®
waa Wl Uneues wil i enazuees 10819590157
wazansand alusi uit Tu vl nluan audn
Alsismednunnuadsiuiiondutuseuiiou
NS1 wadliidensenld TuvaziAeaiu NS 1 protein
false positive 91UAAlAINANT Cross-reactivity
vou1d elasaluna 'y Flaviviruses
uag cytomegalovirus g wannil el msdnw
WU NS1 antigen test 19l false negative
lmuﬁﬂaaﬁlﬁmﬁyaﬂ%ﬁﬁ 2 Tu dengue serotypes
2 and 4%® Dengue false positive IgM Walaanng
cross-reactivity vaslasalungu flaviviruses 1y
Zika, West Nile, uag yellow fever vi3elsndu 9 wu
rheumatoid arthritis ,bacteremia, Covid -19
wag SLE v usu®'e Dengue antibody IgG
ﬁmmﬁ’ﬁ@@iaﬁﬂaaﬁﬁmiamﬁaﬂ%ﬁ 2 (secondary
dengue infection) 4 43¢4inn13¢ antibody-
dependent enhancement (ADE) A® ﬂiséjﬂﬁlﬁﬂ
virus antibody complexes 9ufU Fc receptor
bearing cells vlW & viremia SRy
WazLN A cross reactivity AU memory CD4+
way CD8+ vlfAnAn15wd s pro-inflammatory
cytokine vt 17 u € wihli Tn1352v09 plasma
i 1 Ue1L%19 V93 dengue hemorrhagic fever
38 dengue shock syndrome!
AARNIIUUIENA
Tusideatuildisaqaldesauysal
f18A1UNg 108198 991008 WUTEBINS
fivinnsAnundmsudoyalunisviiauide
AuNuNITIal lafied dnimaanisunngdiungy

ATTW LAY ﬁ’wﬁ’maq'mmmﬂﬁﬂmw‘wmj
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nlaaaziardudeunnneide ielid1usnwm
wazuuziisng 9aleauenlaldidueegeds

¥ a

i dvavuid dusaanysa qaasldded
AzIYEvENIUTeUNISTAL TR 9gld o it
nlaas

YUBUAM USYN L TuLues I11n
filfnganatuayuadosfouazineiniangn
F1A31e9 §a Snibe 71U MAGLUMI 600 # aud
BuduauAuanaide
RIGIRIE

Han1sA nwinansliiiura 75 CLIA
Huszans nmlun1snsiany (Detection capability)

LOURA LULALLOUA UDA W ANI1A5 ICA Taslaniy

lung usieg 197 1 58 UQ A LA UNT DUBUA UMY

q

T 9 NANALA N5 1UNAN 835 ICA TANuAINIL
(Weakly Positive) agnslsimu nmsAnwilfidesiia
d‘ o % = 1 v =l L% v aa
ndAey Aolulaldnisdudunan e fuinsgiu
(Gold Standard) w1 RT-PCR 1l 8492890031119
NIINS NEINT AU UNISHUANAAITYA 28
Y o ~ A I+ aavy 1 v Y
ANUSE AsETIlUNSMI T Na 9@ea3 s Ll dennd a9y
lundvaendue uA1 (Cost-Benefit) wi3§ CLIA
AT WU U IAETIMANNTLINUVDIRNVALUNT 9 3¢
FPUUSRlLR wilsmenuiasndudediesziiunuy
a Y} ¢ al Yo
Weunuuselesdniaglasu mnanunsaanseesnan
ASUBUWNS NWA3 91811 53 nw S UlA 15T
n3WUA sunnld CLIA Aazdleud uanluszezen
WTHANNSANW1LT WIWAUINAS CLIA HUseansnw
| an NY o v A ) | o &
g9n3735 ICA witedianesianwiosen il
Ldayaneadiln: nsdnwlueuianalsiinig
Jafivtoya "dnauiuiGuilld vea]Use iewn

S58ENAINTHNALSALNALAUATIF DTEA UANUTUTU

Y09uoUR luLazuouf vaRTudon & sazaeli
Apswienilhvousasitlaant by
2.msBusunadae Gold Standard: Tunsdiiing
MINTIIININIS CLIA uaw ICA lilaonadoeriu 6338
LEUDLUE AT NTE I9 5298 UTUA875 Molecular
testing L¥u RT-PCR 38 NAATs Litelldnaasy
Auriusuiian
LONE15919D4

(3 [

1. ASuiey Nae1ug9, YA 1I9I599A, 1136l
TUSLED, USTUIT NS, BUINIIAITS NI
wagifadelsaldidonsaniasd aduladunss
Aosh 80 wsssumsdd. Ruased 3.
UUNYS: NTENTNEATITUGY; 2559.

2. World Health Organization. Dengue and
severe dengue [Internet]. Geneva: World
Health Organization; 2023 [cited 2024 Oct
1]. Available from: https://www.who.int
/news-room/fact-sheets/detail/dengue-and-
severe-dengue.

3. Muller DA, Young PR. The flavivirus NS1
protein: molecular and structural biology,
immunology, role in pathogenesis and
application as a diagnostic biomarker.
AntiviralRes.2013;98(2):192-208.d0i:10.10
16 /j.antiviral.2013.03.008

4. World Health Organization. Dengue:
guidelines  for  diagnosis, treatment,
prevention and control. Geneva: World
Health Organization; 2009.

5. Chung SJ. Two cases of false-positive

dengue non-structural protein 1 (NS1)
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ORIGINAL ARTICLE
Effects of a medication use promotion program on medication adherence and proper medication-taking
behaviors among type 2 diabetes patients taking oral medications at the non-communicable disease clinic,

Mae Suai Hospital, Chiang Rai Province

Effects of a medication use promotion program on medication adherence N
and proper medication-taking behaviors among type 2 diabetes
patients taking oral medications at the non-communicable disease clinic,

Mae Suai Hospital, Chiang Rai Province

Waraporn Sungthong*

ABSTRACT

This quasi-experimental study with a one-group pretest—posttest design aimed to evaluate the effects
of a medication use promotion program on medication adherence and proper medication-taking behaviors among
type 2 diabetes patients taking oral medications at the non-communicable disease clinic, Mae Suai Hospital, Chiang Rai
Province.

The study was conducted from March to July 2025. Forty participants were selected by purposive sampling.
The research instruments consisted of a general information questionnaire, the 8-item Morisky Medication Adherence
Scale (MMAS-8), and a proper medication-taking behavior assessment form. The program activities focused on
individualized counseling combined with infographics and knowledge cards to enhance awareness and appropriate
medication management. Data were analyzed using descriptive statistics and inferential statistics, specifically paired
samples t-test, with the level of statistical significance set at 0.05.

The results showed that, after receiving the program, the mean medication adherence score significantly
increased from 4.04 + 1.33 to 7.41 + 0.91 (p < 0.05), with a mean difference of 3.37 (95% Cl: 3.07-3.67) and an effect
size of 2.93. The mean score for proper medication-taking behaviors also significantly increased from a high level (3.54
+ 0.41) to the highest level (4.71 + 0.28) (p < 0.05), with a mean difference of 1.17 (95% Cl: 1.04-1.29) and an effect size
of 3.32. These findings indicate that the medication use promotion program improved medication adherence and
proper medication-taking behaviors. Therefore, this program may be applied in chronic disease clinics to enhance

phamnaceutical care quality and support rational drug use in healthcare services.

Keywords: type 2 diabetes mellitus, medication adherence, proper medication-taking behaviors, medication

\_Use promotion prograrm Y,

" Mae Suai Hospital, Chiang Rai Province
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ORIGINAL ARTICLE
Prevalence and Factors Associated with Depressive Symptoms Among Caregivers of Palliative Care Patients in

Khuntan District, Chiang Rai Province
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4 Prevalence and Factors Associated with Depressive Symptoms Among Caregivers

of Palliative Care Patients in Khuntan District, Chiang Rai Province

Patcharin taetrakul *

ABSTRACT

Caregiver burden in palliative care causes significant physical, emotional, and social distress, leading to
anxiety and depression. This study aimed to investigate the prevalence and factors associated with depressive
disorder among caregivers of palliative care patients in Khuntan district, Chiang Rai province. The sample
consisted of 46 caregivers of palliative care patients. Data were collected through questionnaires that included
general information, income, sleep patterns, workload, and patient behavior. Depression was assessed using
the 2Q, 9Q questionnaire. The risk factors for depressive disorder in caregivers were analyzed using both
univariate logistic regression and multiple logistic regression to identify the factors influencing the risk of
depressive disorder in caregivers of palliative care patients.

The study included 46 caregivers, consisting of 18 males (39.13%) and 28 females (60.87%), with
an average age of 59 years. Female caregivers had a higher risk of depressive disorder than male caregivers,
with 71.43% of women at risk compared to 28.57% of men, though this difference was not statistically
significant (p = 0.332). Caregivers with chronic diseases had a higher risk of depression (p = 0.007). Those with
sufficient income but no savings had an increased risk (p = 0.022), as did caregivers who slept less than 5 hours
per day (p = 0.031). Furthermore, caregivers who felt burdened had a significantly increased risk of depression
(p = 0.003). Multiple logistic regression analysis revealed that caregivers with sufficient income but no savings
were significantly more likely to experience depression (Adjusted OR = 25.44, 95% CI: 1.07-600.40, p = 0.045).

This study highlighted the importance of addressing the mental health of caregivers in palliative care,
particularly focusing on financial support, adequate rest, and physical health, all of which significantly influence
the risk of depressive disorder. These findings can inform the development of care plans and support

measures aimed at reducing mental health risks and improving the long-term quality of life among caregivers.

Keywords: Depressive symptoms, Caregiver, Palliative care

\_
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Univariate logistic regression

Multiple logistic regression
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swldliflomeuaziniau 401.82
0.84-
331.49
HalaansuaundusiaTu
VLﬂJ'Lﬁ‘uSS‘fib’ﬂiN 5.25 1.18-23.27 0.03 2.26 0.34-14.70 0.207
wnndeSewindu 5 s 1
anuiandunise
Hunnsey 15.0 2.54-88.39  0.003 4.37 0.60-31.69 0.144
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ORIGINAL ARTICLE

Risk Factors for Recurrent Hypoglycemia in Diabetic Patients at Chiangrai Prachanukroh Hospital

-

Risk Factors for Recurrent Hypoglycemia in Diabetic Patients N

at Chiangrai Prachanukroh Hospital

Sippakorn Pinchai *

ABSTRACT

This study aimed to investigate the incidence and risk factors associated with recurrent
hyposglycemia within a 6-month period among diabetic patients at Chiang Rai Prachanukroh Hospital.
A retrospective cohort study was conducted by reviewing the medical records of diabetic patients
who presented with hypoglycemia at the emergency department and inpatient wards between
January 1st, 2023, and December 31st, 2024. Risk factors associated with recurrent hypoglycemia
were analyzed using logistic regression to determine the adjusted odds ratio (AOR).

The results showed that among 241 patients, the incidence of recurrent hypoglycemia within
6 months was 25.31% (61 cases). Compared to the non-recurrent group, patients with recurrent
events had significantly higher rates of severe hypoglycemia history (86.88% vs. 68.33%; p = 0.004),
insulin injection use (80.32% vs. 61.11%; p = 0.005), high-dose insulin use greater than 1.0 unit/kg
(32.78% vs. 16.66%; p = 0.007), higher median HbA1C levels (7.80% vs. 7.20%; p = 0.045), and skipping
preceding meals (27.86% vs. 15.00%; p = 0.025). Multivariate analysis revealed that a history of severe
hyposglycemia was the most significant independent risk factor for recurrence (AOR = 2.92; 95% Cl:
1.26-6.78; p = 0.013). Conversely, a higher BMI was associated with a decreased risk of recurrent
events (AOR = 0.93; 95% Cl: 0.87-0.99; p = 0.019), as was the use of sulfonylureas (AOR = 0.44; 95%
Cl: 0.22-0.91; p = 0.026), which reflects medication adjustments and dose reductions by physicians
in high-risk patients.

In conclusion, a history of severe hypoglycemia and a lower BMI are important clinical
prognostic factors for recurrent events. Close patient follow-up and appropriate treatment
adjustments prior to hospital discharge should be standard care, which has the potential to

effectively reduce the incidence of recurrent hypoglycemia.

\Keywords: Type 2 diabetes mellitus, Recurrent hypoglycemia, Hypoglycemia )

" Chiangrai Prachanukroh Hospital, Chiang Rai province
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(Statistical power) wagviliaruduwus
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MU URns (Creatinine, eGFR, FBS, HbALC)
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il 3 wwusuiindeyannizimaludend
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(Case Record Form) 161U RANSNNAEASIUNG
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Tinsuanuastayaves Uislaguuingu
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Az aludenden Iglinslieeinneada
Msuanuast oy af swssaunlaeldad Sovay
AA Y wavduLd 89.ULINATEIL (mean + SD)
msusuiivuteyannufisng Chisquare test ¥3o
Fisher Exact test WagmanSeuiieuteyaielSunu
#18 Independent t-test 31AT1¥UHANUFUN US
vostladuid saon1nAnnznalud ons 161
Inely Multivariate logistic regression analysis
Wi aUSunansznuTesdaden aniu (confounding
factors) 1891uKalU3UYeY Adjusted Odds Ratio
(AOR) tag 95% Confidence Intervals (95%Cls)
Ineldlsunsudisagtimseiimunssautieddey

meedia neld pvalue Uownin 0.05
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A0V DINITUAAS LAZNITYT SMBG
Tneludrumesmsvi SMBG vaesnguiliiisssesas
9.96 Fedaidudnduos Weasutuanudes
gesnsiAnnnzd 1man1 Teeradudedain
¥99n19L8 158795 U 28101m1u7 TA213F 89
i aviian1azd 1mnas 108 19l Uszd 0 an
nauiifinzimas e divseiinadeeimsiima
Twdensd 1vinguuse [53 518 (Youay 86.88)
Winuiu 123 518 (Sevaz 68.33); p=0.004] Useia
MsansudsymueTmsienewntin(l7 918 (Govay
27.86) uag 27 519 (Sowaz 15.00); p=0.025] uag
s¥au HbALC Twidan [7.80% way 7.20%; p=0.045]
snninguitlsifthmasingesnediteddymeada
UBNANTUNUT NG A ABINITE T A0S b ol
128018 (BMI) ¢ 1n71na 19t 1l 71 1enas 14
peslltad gy [23.09 kg/m? Wiguiu 24.78 kg/m2;
0=0.035] Tudruvesnnud sslunsldersnw
T5eum21u Wu31nq wit 4 a1l 1mnas 161
115108790 Insulin [49 578 (Fowaz 80.32) uaz
110 970 (5o/az 61.11); p=0.005] wazn3l insulin
Turinngs >1.0 unitkg [20 578 (Seeay 32.78) uay
30 578 (Sowaz 16.66); p=0.007] mmﬂdwmjuﬁhjﬁ
drnasngegeliteddayneeda uilunslden

nax Sulfonylureas WUINNGUNTNILUINAAG

fin1s1den tosndnguilddnnazdianac 14
pyNTsd 1A YN Nanf [13 599 (Fovay 21.31)
waz 76 518 (Fosaz 42.22); p=0.003] NTgUnsngou
PAINUNUIdanuuenaeeeiidedAgy
NEN R maqndmﬁﬁmwﬁwma’tmﬁawfnsfw uag
nauiilsifinnzdmaludendidn lnewulsavaen
\@onansd [9 518 (Fouaz 14.75) uag 22 51
(¥owaz 12.22); p=0.636], AIxUIMINLT UTOR"
[7 918 (Sowaz 11.47) way 16 518 ($9az 8.88);
p=0.552], NIz UM [3 519 (Sovay 4.91)
uaz 6 318 (S8 3.33); p=0.696] hazliAnasn
@woniala [3 9o (Fovay 4.91) uay 6 918 (Fovaz
3.33); p=0.696] Tuduvesiadeidss wavlsnsny
duq wuinmsladldmuewnsienounth wulungu
fiflametmandn snnninguitlaifiametdinasi
§1 (17 318 (Fouay 27.86) uaz 27 518 (Sovay

aa

15.00); p=0.025] st/ WA Wed 1A yn19ad f

| a

d' (% ( N 1 U 1
MWN VAT uLE 899 U9 lunuAuLANe 199819

oM

NvlodAgy
mssedUnenuingsiidamema
A laSunsUSuerous mireuaztRanuna
melugesduamitiosninguitlaiiinnzdinasiidn
pgnslitd1Ag9ads [20 918 (Fovay 32.78) laz

86 518 (Seway 47.77); p=0.041]

AT 1 Snwagihluresthsiummuiifamgimanen
Jaduiidnun Total ngusl neulud p-value
N(%) anztanadign  anaztanad
N(%) 1 N(%)
LAge, N(%) 107(44.40) 28(45.90) 79(43.89) 0.785
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JaduiiAnun Total nguiidl neulud p-value
N(%) AMazthaad®n  A1stianac
N(%) %1 N(%)
8¢ @), Mean(xSD) 66.71+12.04 66.22+9.65 66.87£12.77 0.681
BMI (ke/m?2), Mean(+SD) 24.35+5.44 23.09+4.67 24.78+5.62 0.035*%
Self-Monitoring of Blood Glucose 24(9.96) 4(6.56) 20(11.11) 0.305
(SMBG), N(%)
unuEai 2, N(%) 236(97.93) 60(98.36) 176(97.78) >0.999
Glucose level (mg/dL), Median 34.00 31.00 34.00 0.188
(Q1-Q3) (26.00- (24.00-43.00) (27.00-44.00)
44.00)
21N136ER, N(%)
- Autonomic symptom 104(43.15) 20(32.79) 84(46.67) 0.059
- Neuroglycopenic symptom  187(77.59) 51(83.61) 136(75.55) 0.190
o smasiluden UATULSY, 176(73.02) 53(86.88) 123(68.33) 0.004*
N(%)
Creatinine (mg/dL), Median (Q1- 1.23 1.24 1.23 0.209
Q3) (0.86-1.71) (0.91-1.83) (0.85-1.69)
eGFR (mL/min/1.73m2), 52.00 52.00 51.50 0.267
Median(Q1-Q3) (33.00- (32.00-75.00) (34.00-83.00)
79.00)
Previous FBS (mg/dL), Median(Q1- 125.00 117.00 126.00 0.774
Q3) (96.00- (96.00-246.00) (96.00-177.25)
183.00)
Previous HbA1C (%), Median(Q1- 7.40 7.80 7.20 0.045%
Q3) (6.40-8.70) (6.60-9.40) (6.40-8.50)
audsdlunislden
- Wendausanuwiatul,Noe) 72(29.88) 15(24.59) 57(31.67) 0.335
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UaRaeUNeluasEUag, N©6)

JaduiiAnun Total nguiidl neulud p-value
N(%) AMazthaad®n  A1stianac
N(%) 1 N(%)
- Igijjmﬂﬁju Sulfonylureas,N(%) 89(36.92) 13(21.31) 76(42.22) 0.003*
- Tgen@a Insulin, N(%) 159(65.98) 49(80.32) 110(61.11) 0.005*
- Basal insulin, N(%) 13(5.39) 0(0.00) 13(7.22)
- Premixed insulin, N(%) 132(54.77) 44(72.13) 88(48.89)
- Basal-bolus insulin, N(%) 14(5.80) 5(8.19) 9(5.00)
- Insulin >1.0 unit/kg, N(%) 50(20.74) 20(32.78) 30(16.66) 0.007*
ANTUNINLDUIALUINIY, N(%)
- AMEYIUINIUY 9(3.73) 3(4.91) 6(3.33) 0.696
AU LA 23(9.54) 7(11.47) 16(8.88) 0.552
- lsAvaonldandies 31(12.86) 9(14.75) 22(12.22) 0.636
- lsaviaealdeniiala 9(3.73) 3(4.91) 6(3.33) 0.696
ﬁa%’mﬁmuaﬂmémﬁ'm, N(%)
- TspAnusulaiinga 203(84.23) 54(88.52) 149(82.77) 0.287
- lsalviuludeonas 207(85.89) 53(86.88) 154(85.55) 0.797
-918 2 75 Y 47(19.50) 8(13.11) 39(21.66) 0.145
- BMI < 18.5 kg/m? 29(12.03) 7(11.47) 22(12.22) 0.877
~ilgmuenmsiieneunii 44(18.25) 17(27.86) 27(15.00) 0.025*
~TsnlimnsiTesiszegs3A 126(52.28) 34(55.73) 92(51.11) 0.532
- TspAuds 10(4.14) 5(8.19) 5(2.77) 0.128
- TspuziSa 12(4.97) 3(4.91) 9(5.00) >0.999
- amzdane 45(18.67) 13(21.31) 32(17.77) 0.540
- Tsdums/ amvanssdon 9(3.73) 4(6.56) 5(2.77) 0.340
- MslansiEnfn/ioanaged 17(7.05) 5(8.19) 12(6.66) 0.773
- Mslge1ngu Corticosteroid 7(2.90) 1(1.63) 6(3.33) 0.682
nsmeEUae
Ie¥unmuSuenneudvuiy way 106(43.98) 20(32.78) 86(47.77) 0.041*

*p-value<0.05
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levu3nseyt Univariable analysis wa
Multivariable analysis ¥a8e7 i auduwus
fufthewmuiiiinngdemad e Kmeed 2
wu Use A nasiiaonisd nnaluid ons
yiinguuss 1utladoid vadased fawduius

Aunsfianwimanigiaiian lngsnnandes

19 2.92 w1 (Adjusted OR 2.92; p=0.013) Tugau
Yessiilinanie (BMI) sy (Adjusted OR 0.93;
p=0.019) uazn15ienay Sulfonylureas (Adjusted
OR 0.44; p=0.026) navdmuduiusidedesiu

ADANSNABINITYN

M15799 2 Univariable analysis uaz Multivariable analysis Jadeiifinanaduiusiudiaeiuinanu

' 1% 1%
o

fifnmzmasie
Jadedes Odds Ratio p-  Adjusted Odds Ratio  p-
(95% ClI) value (95% ClI) value
omsinasludenuiinguuss 3.07 0.006* 2.92 0.013*
(1.37-6.88) (1.26-6.78)
fatiiianiy (BMI) 0.94 0.038* 0.93 0.019*
(0.88-0.99) (0.87-0.99)
nsldennay Sulfonylureas 0.37 0.004* 0.44 0.026*
(0.19-0.73) (0.22-0.91)
laildmuemsionounii 2.19 0.027* 1.52 0.276
(1.09-4.38) (0.72-3.22)
lasunsusugneudming 0.53 0.043* 0.54 0.058
uaztnfnaunieluasdun (0.29-0.98) (0.28-1.02)

*p-value<0.05

d3Uuazaiusenan1sidY
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nadfvesivaengy Feazviouliiui anvae
=

W uguve Ui saeeng uilanulnd iy

1%
[y o

WANANUNITAILABANTINTEAULINAA YA
(SMBG) flauglazlainuAUwANA1TEMINERINEY
winuIndaduve Urendnisvin SMBG diies
1 v 1 & = A < [
Jouay 9.96 YeNaNRIeg 1w wLe Fdeadudn
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onadunilalutiede v bigUieneaunsening

Y
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lanusardnsede vSednnisauiedlaviuriei
deszuimaiuandias sulugmaianme
ihenaludeadwiinguus viensAanmetina
Tudenseils

Tusmutladades nmsinnzsinmius
wu11 YszifnmaiAnernisiiaaludens1vda
suusadutiedoid vadaseiidrdgfian Tneiiy
AIIEENE 2.92 Wi (Adjusted OR 2.92; p=0.013)
Feaenndosiuauidenountin13 fwuingvae
e maludendviaguusadudausd
fvlmAnameimaludendidn oswndiae
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(Hypoglycemia unawareness)® Turasd Jads

Sosmsldlamuensiiensunt witeyailowiu
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Wuladuidedaszidrdnsenisiianniziiniag
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dy = v 1 v a
wonanil lunsdnwdmuinaviananie

(BMI) 71430 17 W AMUFUWUS 189U 991 un 8N15LAN

9171391 (Adjusted OR 0.93; p=0.019) & swuin
Aiad sfvlinanieveisaoang uardnoglunos
TS WAULRSHIUUTEINTORE (BMI >23.00
kg/mn2) 675&;33 Ryl me}zﬁdwgﬂ’miimmmmmﬁmﬁ 2
fifidudinanegaindamed asedugAu (nsulin
resistance) 1NN U & senafinatuniseengyi vesen
ansssutma iRz man Tldeenin
§awansAnuidenandesiumiseneuniiinuin
faewmiiitmdndares viieddviinanoi
sflaudewensinnnziiman NFULIIINNT
naui S wenii i esangYaenguiindina
&l e euasil ua sazanlnalawy (Glycogen
stores) lusiunarnduilo anac® wardwsunslden
Ny Sulfonylureas fiwuingleudiniusfumsan
mﬂmﬁawaqmiLﬁmfflmaﬁ’lsg’] (Adjusted OR 0.44;

Y o

p=0.026) Be3TeAATesiin nadnsoralillsiAnan
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Sulfonylureas Iuﬂﬂ’sﬁlﬁﬁ mmﬁmq&ﬁ%lﬁﬂmw
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Tuussgndldlumswannuunmsioa vewiedle
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9111508 19lnd T a N5 a1sWIUT UeIan
sefutiena uasnsliduusitneus e Uae
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ORIGINAL ARTICLE
The Effects of The Ef Guideline program on Teachers’ competency in promoting Ef skills

and DSPM Of Preschoolers in child development centers in Wiangchai District, Chiangrai

4 The Effects of The EF Guideline program on Teachers’ competency N
in promoting Ef skills and DSPM Of Preschoolers

in child development centers in Wiangchai District, Chiangrai

Patcharin Ratanunpinit’, Jiraporn Pengrajrong” and Panadda Thanasekorn*

ABSTRACT

This applied research aimed to: (1) examine the effects of the EF Guideline program on teachers’
competencies in promoting executive function (EF) skills in preschool children; (2) investigate the impact of
lesson plans based on EF Guidelines on preschoolers’ EF skills; and (3) assess the development of
preschoolers’” DSPM development.

The sample included 38 teachers and 269 preschool children aged 3-6 years from child development
centers in Wiang Chai District, Chiang Rai Province, during the 2025 academic year. The study comprised three
phases: (1) training the experimental group of teachers to use the EF Guideline tools to promote preschoolers’
EF skills; (2) coaching them to develop EF Guideline-based lesson plans; and (3) monitoring and evaluating EF
skills and DSPM development. Descriptive statistics summarized participant characteristics; Paired-sample t-
tests compared pre- and post-intervention outcomes within the experimental group. while independent-
sample t-tests compared outcomes between the experimental and control groups.

The findings showed that teachers in the experimental group who received the EF Guideline program
demonstrated significantly greater competencies in promoting preschoolers’ executive function (EF) skills than
before the intervention and compared to those in the control group (p < .001). Preschoolers instructed
through EF Guideline-based lesson plans also showed significantly greater improvements in EF skills and
developmental outcomes, as assessed by the Developmental Surveillance and Promotion Manual (DSPM),
than at baseline and compared with the control group (p < .001). The findings support integrating the EF
Guideline into local early childhood education policies to strengthen teachers’ competencies and improve

child development.

\Keywords: EF Guideline, Teacher competence, Executive function skills, Preschoolers, DSPM Y,

’ Somdej Prayanasungworn Hospital, Chiang Rai Province
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Sepay 5.20 (n=2) fUsvaumsainsaau 599 10 U

Tumudmunanan snnededs fmindesse

M AT ERNaMIUS BUT B UARA sATLL
aussnuzvasniUguitlunmsdaas uvinueaue EF
Yoan nUguTun sulaznd sn1svaaesldlusunsu
AR5 1 WU ALed BAzuUUR UMY
At lad esnsdwas winusaues EF founis
w15 mlUsuAsH (X = 1.00, S.D. = 0.00) LALUA
W15lUswNsY (X = 3.94, S.D. = 0.24) ANA19IY
ag 1l dedAynada (t(16) = - 50.00, p = 0.001)
lngaziuuraadnTlusunsugniteg 1l tedfy
(Mean Difference = - 2.94) AinUN153U3ANLAITD
yosmueUudy 4 du ldun fAed sazuuusiu
15505 ANNAINTIVBINULE IR 1UAIINT 1 B4
nsaES U NwEaN EF naun1snsanlusunsu
(X = 2.64, S.D. = 0.60) wagnaad1s wlUsunsu
(X = 2,94, SD. = 0.24) unnsNA usg 19l WedAgy
NERA (1(16) = - 2.06, p = 0.028) lnuAZLULNAS
W1TmlUsunsugandneg 1w ded 1Ay (Mean
Difference = - 0.29) Alad vAzLUUA 1UNTTUT
ANUANLTOVDIN LD 1Y Nz lunSEwES Wi nue
duad EF Aaun1si1smlusunsua (X = 2.64,
S.D. = 0.60) kagnaud15wlUsunsy (X = 3.29,
S.D. = 0.58) upne 19A U W W o d1A YN 19ad f
(t(16) = - 3.09, p = 0.003) IAEAZUULNEUT1T I
TUsunsugendnegelifed Aty (Mean Difference
=-0.64) ﬂ'WLa?{emzLLuumi%’uimmmmimamuL'eN
wuanu ulalunuesnuel 192iUE sunas
NITUIUNTEDU NEUNSIISIlUSWASNY (X = 3.11,
S.D. = 0.33) wagnaad15mlusunsu (X = 3.76,
S.D. = 0.43) uane WA UoY WA WBd 1A Yn19ad &

(t(16) = - 5.41, p = 0.001) IAEATUUUNS AT 2
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LUsunsuganinegeilfuddsy (Mean Difference
= - 0.64) Al0A BAZLULA UNTTUT LA T
YRINUBILAYTIUABUNTUS IUTHNTU (X = 2.64,
S.D. = 0.60) kaznd a5 uTuswnsy (X = 3.29,
SD. = 0.58) uanaNnueg 19l iBd A EA (H(16)
= - 2.86, p = .006) IngAziuLNE U135 WlUTUATY
ganinegelifed1Asy (Mean Difference = - 0.64)

auinurvednsUguilumsdaas uinueaes EF

Tumudmunanén snnededs fmindesss

WU ALRA BAZKUUT NYEN1ST AR ANTTUAURS
warn15uad ouluali od slas urnwvaues EF
AouUMSUNglUsHNSUY (X = 1.05, SD. = 1.02) way
PRI UTEATL (X = 3.64, SD. = 0.60) WHnNAIu

a8 19l dudAyneada (1(16) = - 7.30, p = .001)

Tngaziuuvdadnsmlusunsugeniteg 1y

(Mean Difference = - 2.58)

o

dPgy

[

q' o v e
MW 1 1WSeuiiisuanafsnsiunansaugrasnisuiendunaass (n = 17) lunsduaSuvinueaes EF

YoannUsuisnoulazndin1smaass (Paired Samples t-test)

AZUUUNDY | AZUUUNAY | ALANANS p (Sig.
Ay (Pre-Test) | (Post-Test) | wadAzuU t df | one-
M (S.D.) M (S.D.) (Mean tailed)
Different)
mwradilaBesnisdaeduvings 1.00 (0.00) | 3.94(0.24) -294 | -50.00| 16 001
a9 EF
N5UAUANNTAVBINUDIAIY 2,64 (0.60) | 2.94(0.24) -0.29 -206 | 16 028
ﬂ’;’miﬁmmieﬁLa%uﬁﬂmauad EF
N35UFANANNTAVDIAULBIAU 2,64 (0.60) | 3.29(0.58) -0.64 -3.09 | 16 003
inwelunsdaasuinveaues EF
anusiulalunuiesmueinge 3.11(0.33) | 3.76 (0.43) -0.64 -5.41 16 .001
\WasuuUasnszuiunsden
NM33UiANNANNTATRIAULILAETIY 2.64.(0.60) | 3.29(0.58) -0.64 -2.86 16 .006
inwelunisduaSuinweanes EF 1.05(1.02) | 3.64(0.60) -2.58 -730 | 16 .001

INA15197 10U vaanisneaesldlusunsy EF Guideline ajUguiedazuuuanssaus

lumsdaaSurinueanes EF aandnoun1snaaasnaiiuegns

A laLiuduIINign

a o

Uy

APUN19EDRNTY

o

[y
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= = = 1 a LY ! a o [ [
M990 2 L“LJiEJ‘UL'V]EJ‘Uﬂ'WLﬂa8@3LLUUﬁNiiOUZ‘U@QﬂE‘Uj&J’DEJIUﬂWiﬁQLﬂiiJVIﬂU%ﬁNB\‘] EF “UENL@ﬂ‘UﬂiJ’JEJ

FEMINNGUNARBY WaZNENAIUAN (Independent Samples t-test)

NJUNARBY | NHUAIUAN | AUANANY p (Sig.
fiauys (Post-Test) | (Post-Test) | UdIAZLUU t df one-
M (S.D.) M (S.D.) (Mean tailed)
(n=17) (n=21) Different)
mmﬁmmvﬁﬂaL'%'mmi?im,a%uﬁﬂwz 3.94(0.24) | 2.61(1.07) 1.32 4.97 36 001
dups EF
NUAUANNTAVBINUDIAI 294 (0.24) | 2.90(0.43) 0.03 0.30 36 380
mmﬁﬁlmmidﬂLa'%mﬁﬂwamaq EF
N35UFANAINNTAVDIAULBIAY 3.29 (0.58) | 3.42(0.50) -0.13 -0.75 36 227
inwelunsduasuinveaues EF
anusiulalunuerianudsuulad 3.76 (0.43) | 3.42(0.59) 0.33 1.93 36 030
NIEUIUNTADUY
NM35UiANNANNTATRINULLAETIY 3.29(0.58) | 3.19(0.51) 0.10 0.58 36 282
inwelunsduasuinveaues EF 3.64 (0.60) | 0.61(0.86) 3.02 12.20 36 .001

d‘ U [ ¥ U L4 . . U !
NANTNA 2 WU NUUSINSITURUNTIAUTEAUNTUR NN EF Guideline ﬂEUEN’JEJﬂQNVIWaBQ

faziuuausaudnla anuiulaluniswdsundainssuiunsaeu wasiinuelunsduaSuinueaues

EF gandnguaiunwageiitiy

]

GREAN e

NszauU .05 dauma%’uﬁmmmmsmmmuLaﬂm'LL@ﬂﬁmﬁ’u

dl a = U dl v U U U v
19199 3 WSYUNEUA LA UATLUUNN WL ANDY EF ‘U@ﬂLﬁﬂUﬁm’JﬁJﬂQNVI@a@Q (n = 126) NDUKALKAY

ANTVAaeY (Paired Samples t-test)

AZLHUUNDUY AZWUURAT AANAY p (Sig.
fiauds (Pre-Test) | udawa (Post- wUawa VDY t df | one-
M (S.D.) LAY Test) LAY ATUY tailed)
M (S.D.) (Mean
Different)
Fudtelden 3.07 (0.72) 7 3.19 (0.48) 7 041 | -148 | 125 | .070
fadnlasases 3.00 (0.75) ) 3.00 (0.12) ) 0.00 0.00 | 125 | .500
gangunIuAn 2.67 (0.67) | M¥sWIW1 | 2.98 (0.17) | AITWMUI -0.31 -5.06 | 125 | .001
vinueiiugiu | 2.97 (0.68) | eS| 2.98 (0.25) | ensitam | - 0.01 -0.12 | 125 | .449
AIUANDNTU] 2,92 (0.64) | AIsAILY | 3.00 (0.12) A - 0.08 -1.26 | 125 | .104
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AZHUUNDUY AZLUUNAT ATANFY p (Sig.
fiauys (Pre-Test) | wlamna (Post- wlana U9 t df | one-
M (S.D.) LAY Test) LAY ATUY tailed)
M (S.D.) (Mean
Different)
angoldla 2.96 (0.75) | M | 3.02 (0.17) A -0.06 079 | 125 | 214
AnnuUITIIY 2.26 (0.69) | masWsw1 | 3.00 (0.17) A -0.74 -11.54 | 125 | .001
AULDY
TNy 2.67(0.71) | msiaun | 3.00 (0.21) A -0.33 -4.67 | 125 | .001
AULDY
3i5uasilevh 2.44 (0.65) | msiaul | 3.19 (0.15) A -0.75 9.42 | 125 | .001
NUNU/ARTZUY 1.88 (0.48) | masWaiun | 3.00 (0.17) A -1.12 -24.10 | 125 | .001
Aiunng 898
yadmane 2.15(0.65) | TR | 3.00 (0.12) A -0.85 -14.07 | 125 | .001
FinwrUJUR 2.08 (0.52) | TR | 3.00 (0.12) A -0.92 -18.84 | 125 | .001
TIVInwzauey EF | 2.54 (0.64) | msWmuwl | 3.02 (0.15) A -0.48 -7.80 125 .001

N9 3 WU vidansnaaeunnUgiieliavuuurinuranes EF lnesinaininneun1snnaed

o w

DU TTYE AN NEDANTEAU |

= Y

Aosuglmuneuarsisuasiievh dwvinweiiugiulaesiuliuansneiy

05 IAgHAILINISIUTFARRAIUNITIILAULAZINTEUUANLTUNTT T8993

A13197 4 Wisuiflsuanadonziuuineraues EF vaaiinUugule seninanguveass uaznguniun

(Independent sample t-test)

ALANFY p (Sig.
Auus NFUNAGRY | TAU | NENAIUAN | AU Y29 t df | one-
M (S.D.) inwe M (S.D.) inwe AZKHULY tailed)
n=126 dua9 EF n=143 duas EF (Mean
Different)
el 3.19 (0.48) A 2.50 (0.51) | Asyimun 0.69 1145 | 267 | .001
dapalasnzos 30000.12) | & | 260(048) | msiw | 039 | 872 | 267 | 001
gavguaufn 2.98 (0.17) | Mg | 2,55 (0.51) | MIssisiun 0.42 8.84 | 267 | .001
mﬁnmﬁugm 2.98 (0.25) | MWL | 255 (0.49) | AsWRILN 0.43 8.77 | 267 | .001
ATUANDITHR] 3.00 (0.12) A 2.58 (0.49) | AasHiRIN 0.41 9.24 | 267 | .001
anveldla 3.02 (0.17) A 251(0.51) | Aasiimiuwn 0.51 934 | 267 | .001
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ALANENS p (Sig.
Auus NHUNAGRY | TAU | NENAIUAN | AU ¥a9 t df | one-
M (S.D.) NNwy M (S.D.) INwy AZIUU tailed)
n=126 #uaq EF n=143 #ua9 EF (Mean
Different)
AnmuUITLIIU 3.00 (0.17) A 2.43(0.51) | MITWAI 0.57 11.81 | 267 | .001
AULDY
TWYINwEAINU 3.00 (0.21) A 2.44 (0.51) | AT 0.56 1059 | 267 | .001
AULDY
3i5uaslorh 3.19 (0.15) A 2.60 (0.48) | AITWAIUN 0.59 8.42 | 267 | .001
NUNU/ARTEUY 3.00 (0.17) A 2.33(0.47) | AIsWaILN 0.67 1414 | 267 | .001
ALtuNIg
yadmangy 3.00(0.12) g 2.55(0.49) | AassAIN 0.45 9.44 | 267 | .001
SvinweUun 3.00 (0.12) A 2.49 (0.15) | AassiRIN 0.51 10.61 | 267 | .001
Jyinweaued EF | 3.02 (0.15) A 2.51(0.50) | AITWAILN 0.51 10.20 | 267 | .001

9115197 4 WU wnUgudengunaassil aswuuinusanes EF lngsIuwassea1ugInd

nauAIUANeLaiY

INTTUUAWIUANS

o w

dAgnnag

ffnszau .05 lnsunndraiunnigalusudiieldanunaznsinunuas

A13197 5 Wisuiflsuanadonziuu DSPM veaiinuguioneutazudinisnaass (Paired Samples t-test)

AZUUNDU AZLUURAT AANFTY p
fiauys (Pre-Test) I2AU (Post- S2AU VDIATUUY t df | (Sig.
M (S.D.) | Waung Test) WUUINT (Mean one-
M (S.D.) Different) tailed)
AUNTT 2.93(0.08) | Wannauiy | 3.00 (0.12) | Wauaude -0.07 057 | 125 | .283
waouln
néunilesidn | 296 (0.24) | Wamnause | 3.00 0.12) | Wawnause - 0.04 215 | 125 | .017
wazaityyn
AU 2.99(0.12) | Wewunawis | 3.00 (0.17) | Weuunaaie -0.01 142 | 125 | .079
M
UMY | 2.97 (0.24) | Warwaudy | 3.00 (0.17) | Wauauie -0.03 202 |125| .023
puNIsede | 2.97 (0.28) | Wawaudy | 3.00 (0.21) | Waunauiy -0.03 1.91 | 125| .029
frloatazdIny
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A7)

[y

n19MA181 uaznsyiemienulaalazdiaNgIndInaun1ImMaaeted NITed Ay Naifnszau .05

AUAUNIAABULMkarNISINan v ke ne19iY

M135197 6 WisuiflsuAnadsaziul DSPM vaaiinsule semninengunaast uaznauAIuAL

(Independent sample t-test)

NAUNAADY NAUAUAY AUANATY P
fiauys M (S.D.) J2AU M (S.D.) SEHU VDIATUUY t df | (Sig.
n=126 WAIUINTS n=143 WAIUINTS (Mean one-
Different) tailed)

AN 3.00 (0.12) | simwiaudy | 2.93(0.25) | Wauaudy 0.07 157 | 267 | .058
wdeulm
newnilesidn | 3.00 0.12) | Wamnause | 2.96 (0.38) | Wawnawuse 0.04 230 | 267 | .011
wazaityyn
punsila 3.00 (0.17) | Wanaudy | 2.99 (0.25) | Waunauiy 0.01 0.88 | 267 | .189
21
aunsldniwr | 3.00 (0.17) | Wawnands | 2.97 (0.41) | Waunauds 0.03 2.54 | 267 | .006
AIUNITTIBWED | 3.00 (0.21) | Wwunands | 2.97 (0.45) | Waunauds 0.03 255 | 267 | .004
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ORIGINAL ARTICLE
Clinical Outcomes of Mechanical Thrombectomy In Patients with Acute Ischemic Stroke:

Chiangrai Prachanukroh Hospital

-

Clinical Outcomes of Mechanical Thrombectomy In Patients )

with Acute Ischemic Stroke: Chiangrai Prachanukroh Hospital

Bandit Sirilert *, Nilaya Muangkaew *

ABSTRACT

This retrospective cohort study evaluated clinical outcomes and identified factors associated with
outcomes following mechanical thrombectomy in patients with acute ischemic stroke due to large vessel
occlusion at Chiangrai Prachanukroh Hospital, reflecting real-world data from a regional healthcare setting. Data
from patients treated between October 2022 and October 2024 were reviewed. Functional outcomes at 90
days were assessed using the modified Rankin Scale (mRS), and factors associated with outcomes were

analyzed using univariate and multivariable logistic regression models.

A total of 135 patients were included, of whom 85 (63.0%) achieved functional independence (mRS
0-2) at 90 days. Successful recanalization was achieved in 90.4% of cases, and symptomatic intracerebral
hemorrhage occurred in 7.4%. In multivariable analysis, ASPECTS >7 (adjusted odds ratio [aOR] 10.28; 95%
confidence interval [Cl] 3.17-33.34; p < 0.001) and successful recanalization (aOR 8.91; 95% CI 1.93-41.08; p =
0.005) were independently associated with favorable outcomes. Conversely, baseline glucose >155 mg/dL
(aOR 0.31; 95% Cl 0.12-0.83; p = 0.019) and symptomatic intracerebral hemorrhage (aOR 0.08; 95% Cl 0.01-
0.60; p = 0.015) were independently associated with poorer outcomes.

Mechanical thrombectomy was associated with favorable clinical outcomes in real-world practice
within a regional healthcare setting. Baseline imaging characteristics, procedural success, baseline glucose
levels, and the prevention of hemorrhagic complications are important determinants of patient outcomes.

These findings may inform further development of the stroke care system to improve clinical outcomes.

Keywords: mechanical thrombectomy, acute ischemic stroke, large vessel occlusion, ASPECTS,

Ksymptomatic intracerebral hemorrhage, Clinical outcomes )

" Chiangrai Prachanukroh Hospital, Chiang Rai
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5. @1 Alberta Stroke Program Early CT Score
(ASPECTS) =6

6. NaN137333 Computed tomography
angiography (CTA) of the brain and carotid
arteries WUININ150 AR UVDIVABALE OA
internal carotid artery (ICA), M1 and M2
segments of the middle cerebral artery
(MCA), and Al segment of the anterior
cerebral artery (ACA)

7. 1a$un15%1 mechanical thrombectomy
melu 8 Fluwdasuionns Fadulun
wuINYU UA n1gluveslsangiuia
Wesneusyrun e

INUTIN1TANDAN
FUneazgnAmeanainnsine mnfideladenis
Festeluil

1. gndlsfunazanednden (t-PA) lainssnn
N9 American Heart Association/
American Stroke Association®

2. FUUNEMEDA < 100,000/3131.3

3. A1 International Normalized Ratio (INR) > 3

w3asllanlglunissrusiudeya

=

A5 993 alUNITLA USAIUTIUT PY AR D

Y
£

wuutuinteyanUae (case record form) MWy
dmsunsdnuil el lunstuiinteyanaly

Jayameadiin Teyanmenen1esed veyaninetes

AURRIONSUAEHARNGUDINTTS NEN

ad v
EEER) YR E RO

¥ ¥

muﬁu%aga%ﬁwuﬂ’uﬁm puanUne

Y Y

(case record form) lagn1SUUANEDURBIANNLIY

seifoudiannseilndvedlsanerviafeesne

: TSN UIARE T UTEUATIEN
Usey AT N13AARINYUIELIUAZLUY MRS
7i 90 Fusfiunisiaenenuialsraiunulsedn
verUrelsaviaanifenauss Inen1sinsdunival
HUdevIoauwa waznldanunsadanor Uiy
1Aagin15AneBNAINNNTIATIZY
FuUsiivhnsfusiusanuseneudie

1. Gﬂ’ayjaﬁ?ugmuazﬂa]f{'fal,?{mmwaamﬁam
leiun 918 A A ularing 9 LU
amgluiuludongs ameiilafesuudunin
(atrial fibrillation) ﬂ’]iﬁjU‘lg‘Vﬁl warUseinlsn
NADALA DAAUDIF U (ischemic stroke) 130
AmzaNeRNAdond R (TIA)

2. Joyaneaddn laun Azuuu National
Institutes of Health Stroke Scale (NIHSS)
Busiu prumdladiedalsdn (systolic blood
oressure) wazszautmaluden (blood
glucose level)

3. NaMINTINSS 9 aun AN Alberta Stroke
Program Early CT Score (ASPECTS) way
AT AR UUBABALT BN

4. ywazBeamssnw un nslifenazanedy
oawinandens (t-PA) szxaiaus
Sufiorsiansangviaeniden (onset to
groin puncture time) S882L3A1INNTHINY
naoald ond N1 AnasnLd an (groin to
recanalization time) uawvilavasgUnsalilld
”[,uﬂ'ﬁﬁﬁmimwaamlﬁamLﬁa@ma’m?{mﬁam
(mechanical thrombectomy device)

5. WA WS VRN MaN1TUsEI UIN modified
Thrombolysis in Cerebral Infarction (mTICI)

lnginauivensitlaviaeniiendueiianmu
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T @159 (successful recanalization)
A mMTIC =2b
6. NNITUNINT 8 LA wn N1ILLE eRBenN
il oanesi 181713 (symptomatic
intracerebral hemorrhage) 811A® Ju
Amzdensenluauesiiduius fuenisv
sruuUszamd weas Tnefl asuun NIHSS
s >0 Az
7. wamsSnessdiuanad s e umsvivig
(functional outcome) lagly Modified
Rankin Scale (MRS) 71 90 Ju
HAANS AN WAN1TTAWIT 90 Tunds
mﬁ%’ﬂwéfaaﬁf%mimu‘maa@Lﬁamammlﬁa@mmﬂ
duden Ussdulagld modified Rankin Scale (mRS)
Tnervuelifkadns i (good outcome) Ao MRS
0-2 (fjUeanunsateiva oduedls) nadné i laid
(poor outcome) Av MRS 3-6
naansses Jaded daudunus
AUNANITSNYIA18ITNITAIUNADALA DAAUD
iiegaannauden
saanldlunsiinneideya
Mrzideyadiiunsiagliisunsy
VINNEDR Stata (03T 16, College Station, Tx, USA)
Toyadsailesazli§unisvaaeunsuanuasUni
Feadi Shapiro-Wilk test gt asyadifnsuaas
Unduanmwaduaade + fhul,ﬁmmummgm uay
Wisuiigulaglyaia Student’s t-test diutaya
i i n1suanuadld Unf uansuand WERHGTTRINIEE
1295511 9MBIVE (IQR) UaziUI suisun 188 f
Mann-Whitney U test #3UUSIT 9N ULAAINE

W uaud wazseeaz wazils suli vulagly

L4

: INWE’J’WU’]aL%EJQ'i'WFJIJi%"UWHLﬂﬁ’]g

chi-square test #5® Fisher’s exact test
FINTIeTIER Msanneelad af nuuus U 1
(univariate logistic regression) L‘ﬁlaizu‘ﬁﬁ]éja
Pl euduius funadnsfia faudsiisien p < 0.10
91NN153 15129 WUUA WU 87 5908 9T ade
Aflanuddymenadn gnihdiguuudtaesannes
ladad nuunaesiuus (multivariable logistic
regression) vt o1 as vt uedasy Tnednis
NTIVABUNILI WA UATINY (multicollinearity)
T 1A WU @52A UL T UUUT 18990 28
A1 Variance Inflation Factor (VIF) wazUsziiiu
AT ANTDINUUT 10097 ug AV 1ed 10 ad B
Hosmer-Lemeshow goodness-of-fit test NaN13
Jwserirenuuadnsidiueend (odds ratio; OR)
W¥euteAnNAeTU 95% (95% confidence interval;
Ch) lnpAmuali A p LUUEDIA U (two-sided

o [

p-value) < 0.05 dWedAynwada dwsudeya

aa v

Mg (missing data) §338l435Anoonains
a 3 < IS .
WATEAUUUUIIWNTAL (complete-case analysis)

N15WA158U138535UN1538 Tuaywe

v
a o ol

1A59n157 989 ba Tuni1seu sl @ a1n
AMENTIUNITIUETTIIMTITevadlsmenuIaiessny
Us¥ayinTIey visnelaun1s3uses EC CRH 020/68
Wewmnidunsinundeund mumunusslousas
L dwansenun on1sg wasnwis Uglud 2 du
AMENTINNNTTUETIUY Fela TUNsHTAUNENLIY
nsvenud usenil uaned nual §nusany Uae

03 Ad U ARALAZY D3 ANAT TNYT MuAlA TU

Y 9

mafiusnyduanudueg1aas e lnedoya

= a 6"

e SuMsT Ui nuagIasev lug Uiuusian 1y

< o 1y,

AdNs MR waNIzAMLE 98

[

ADUNUANDT NN
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wintiu uaednavilliansnsossyfamumeseld
i Ll nsUudind o unanavd elavUszsadn
UsvynwvesyUasluguteyaide maaniunuidy
WulUmuvd nineusivesueyeyiea@ei (Declaration
of Helsinki) agnnawiana3esssunideluwywed
i1 uaina lnedox ast smunazg nyi1arsis
NS AU IR RaNASeaE 1l
meluszeznm 1Y
HAN15398

dnvauzs Aluvesi U (Patient
characteristics) § Unelsaviaonii anauesuiniien
Bounduitli§unsmunasnid enauodiogaann
Fuwdon Trurun 9F u 135 518 916 Lad Y
VDINFUAIDL WU 67.1 + 13.6 U uagsowas 53.3
Juwang 9ann1sTesgrinuigUae 85 518
(fovaz 63.0) TNASNSAR (MRS 0-2 71 90 Tu)
it 50 310 Gova 37.0) TnadnsTiliA (MRS 3-6)
InedlefUaeidedin (MRS 6) 31 9 918 (Fegax 6.7)
(Fauandlunmil 1)

S NuUENNAd TNN UFIUVRE U8uans

salaa 1%

Tumsned 1 TaweUaefidnadnéiadengiosnia
pgslitdAey (65.3 + 14.0 Wisudu 70.1 + 12.6 U,
o = 0.045) flszsut 1malud enis udus 107
a8 1lTdIAY (131.4 + 435 1euiu 1599 + 583
mg/dL, p = 0.004) uazilAnsisegu ASPECTS genin
pg T Bd A DY [9.0 (IQR 8.0-10.0) WiauAy 7.0
(IQR 6.0-8.0), p < 0.001] duanvvadsaviaanion
AUBIUIALEDR (stroke etiology) Tuaues stroke of
undetermined etiology wulaglugUIENGaNaTHS

AR 71U 5 518 (5.9%) wsi b wuanwn i lug Uae

NEUHAANS IR

L4

: TSt ualeeseUsE ATy

"LajwummLmeﬁiNa&mﬁﬁaﬁﬁmaqﬁdﬁam
ng luduvesnzuuu NIHSS Gasu anudladin
Falndn e Jadeid ssedlsarialauazvasnidon
awe4 (cardiovascular risk factors) a@vin vaslsaviaen
K BAANDIVIAEG BN FIUVUIYBINNTEARUYDIVIADA
AenuazmsléFueazaneaudenmmasaidensi

Use IR lsPvinenid onauasi Urs e Izawes
Aot ansImuldUesnItunguiU e inadns
AlLif ieisuiung i duadnwia (fovay 16.0
Weududesay 3.5, p = 0.019) wenand §Uae
FtszuimaludenBudy >155 me/dL wusnanin
Tung uwadné i i eg1sfitiodndny (Fovaz 44.0
Wiguiuiesaz 165, p = 0.001)

ANYAUTVDIAINTUALHASNS (Procedural
characteristics and outcomes) “Uﬁma\‘iqﬂﬂ'ﬁajm%
Tumsvimssuvassid enauesil egrainasid en
TN19NTLIIUUANA 190 UTENI 19809NE Y
s iluddyeada (p= 0.045) Tneng unadws
fiRsidndunsld direct aspiration technique Ejﬂmﬁ
Yo7 ngauadws 7 i T dadunsl combined
technique g1

AuE 15 9veIn15L 0 Anaoad onaues
ansal anaenid anauadlddnsa (mTIC »2b)
$mnu 122 98 Fevay 90.0) InerfUaei Inadws
AR (MRS 0-2) TSms Mt aviaenidond g
naui inaaws il fog aiuddy Govay 965
Wisunuseway 80.0, p = 0.004)

wun1zid eneonludl eanesi §01n73
TufUaed1uu 10 31 Govas 7.4) waswun1izil
innmilung unadws 7l fegviiduddny Fovas

18.0 Wisuiu egag 1.2, p < 0.001) Urena
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NilnadnsNANsrevnaRusEulonsuinsae WiguiuTewar 60.0) 8813l5AAN AILUANG S

Y
|

NADAKEOAT A UNI NG UNAS NS LA (Soay 71.8 fanambiiiteddamsedia (o = 0.223)

(%

dl v =1 Y 1 v 6 U
M137199 1 aﬂ‘t}m%ﬁ/\lu;ﬁ:"lusﬂaﬂﬁﬂﬂ’lﬂLLUQG]"IZLINﬁaWﬁﬂ"Iﬁiﬂ‘Eﬂ

Fauls (Variable) Good outcome Poor outcome o-value
(n=85) (n=50)

Continuous variables
Age (years), (mean = SD) 653 + 14.0 70.1 £ 126 0.045*
Glucose (mg/dL), (mean + SD) 131.4 + 435 159.9 + 58.3 0.004*
SBP (mmHg), (mean + SD) 142.3 + 23.1 150.0 + 26.9 0.092
Baseline NIHSS (median, IQR) 16.0 (11.0-21.0) 18.5(13.3-22.8) 0.184
ASPECTS (median, IQR) 9.0 (8.0-10.0) 7.0 (6.0-8.0) <0.001*

Onset to groin puncture time (minutes),
300.0 (261.0-383.0) 341.0 (297.8-385.8) 0.106

(median, IQR)

Groin to recanalization time (minutes),

(median, I0R) 32.0 (20.0-55.5) 30.5 (18.5-63.3) 0.122
Categorical variables (n, %)

Male sex 45/85 (52.9%) 27/50 (54.0%) 1.000
Age >80 years 16/85 (18.8%) 8/50 (16.0%) 0.856
Diabetes mellitus 10/85 (11.8%) 10/50 (20.0%) 0.294
Atrial fibrillation 39/85 (45.9%) 24/50 (48.0%) 0.953
Hypertension 48/85 (56.5%) 25/50 (50.0%) 0.583
Dyslipidemia 13/85 (15.3%) 8/50 (16.0%) 1.000
Smoking 18/85 (21.2%) 5/50 (10.0%) 0.152
Previous stroke/TIA 3/85 (3.5%) 8/50 (16.0%) 0.019*
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: TSN UIARE T UTEUATIEN

Good outcome Poor outcome

fauds (Variable) p-value
(n=85) (n=50)
Glucose >155 mg/dL 14/85 (16.5%) 22/50 (44.0%) 0.001*
SBP >180 mmHg 7/85 (8.2%) 7/50 (14.0%) 0.442
Stroke etiology: 0.097
Large artery atherosclerosis 19/85 (22.4%) 18/50 (36.0%)
Cardioembolism 60/85 (70.6%) 31/50 (62.0%)
Stroke of other determined etiology 1/85 (1.2%) 1/50 (2.0%)
Stroke of undetermined etiology 5/85 (5.9%) 0 (0.0%)
Location of occlusion: 0.406
Internal carotid artery (ICA) 18/85 (21.2%) 14/50 (28.0%)
Middle cerebral artery (MCA) 67/85 (78.8%) 36/50 (72.0%)
NIHSS =17 42/85 (49.4%) 29/50 (58.0%) 0.432
ASPECTS 27 80/85 (94.1%) 31/50 (62.0%) <0.001*
Rt-PA administration 57/85 (67.1%) 26/50 (52.0%) 0.100
Onset to groin puncture time <360 min 61/85 (71.8%) 30/50 (60.0%) 0.223
Groin to recanalization time <60 min 66/82 (80.5%) 30/40 (75%) 0.489
Mechanical thrombectomy device: 0.045*
Direct aspiration 54/85 (63.5%) 23/50 (46.0%)
Stent retriever 22/85 (25.9%) 14/50 (28.09%)
Combined technique 9/85 (10.6%) 13/50 (26.0%)
Successful recanalization (mTICI>2b) 82/85 (96.5%) 40/50 (80.0%) 0.004*
Symptomatic intracerebral hemorrhage 1/85 (1.2%) 9/50 (18.0%) <0.001*

SBP = systolic blood pressure; NIHSS = National Institutes of Health Stroke Scale; ASPECTS = Alberta Stroke Program Early CT Score;

TIA = transient ischemic attack; mTICI = modified Thrombolysis in Cerebral Infarction

*p-value<0.05
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: IsamgualiesseUssrIATIen
AT 1 Hanns$nwn Modified Rankin Scale (mRS) #1 90 Yu

mRS distribution — MT (n=135) @0 B1 B2 B3 B4 B5 6

6.7%

'
v o §Y

= =~ a o A o Aa
M1519% 2 Univariate logistic regression wilaUsgiliutadsndunusiunanisineinf (good outcome)

fauUs (Variable) OR 95% Cl p-value
ASPECTS =7 9.81 3.37-28.56 <0.001*
Glucose =155 mg/dL 0.25 0.11-0.56 0.001*
Successful recanalization 6.83 1.78-26.21 0.005*
Previous stroke/TIA 0.19 0.05-0.76 0.019*
Smoking 242 0.84-6.98 0.103
Onset-to-groin <360 min 1.69 0.81-3.54 0.161
Diabetes mellitus 0.53 0.20-1.39 0.198
SBP >180 mmHg 0.55 0.18-1.68 0.294
NIHSS =17 0.71 0.35-1.43 0.335
Hypertension 1.30 0.64-2.61 0.467
Age >80 years 1.22 0.48-3.09 0.679
Atrial fibrillation 0.92 0.46-1.85 0.812
Male sex 0.96 0.48-1.93 0.905
Dyslipidemia 0.95 0.36-2.47 0.913

Symptomatic intracerebral
0.05 0.006-0.39 <0.001*
hemorrhage

OR = odds ratio; Cl = confidence interval; SBP = systolic blood pressure; NIHSS = National Institutes of Health Stroke Scale;
ASPECTS = Alberta Stroke Program Early CT Score; TIA = transient ischemic attack

*p-value<0.05
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v v v [y

A151991 3 Multivariable logistic regression LiieUszifiuiladefiduiusiunadnwsiia (sood outcome)

fiauds (Variable) Adjusted OR  95% Cl p-value
Age >80 years 1.84 0.54-6.21 0.326
Previous stroke/TIA 0.43 0.08-2.20 0.309
Glucose =155 mg/dL 0.31 0.12-0.83 0.019*
NIHSS =17 1.12 0.46-2.75 0.800
ASPECTS >7 10.28 3.17-33.34  <0.001*
Onset-to-groin <360 min 2.30 0.94-5.60 0.068
Successful recanalization 8.91 1.93-41.08 0.005*
Symptomatic intracerebral hemorrhage 0.08 0.01-0.60 0.015*

Adjusted OR = adjusted odds ratio; Cl = confidence interval; NIHSS = National Institutes of Health Stroke Scale; ASPECTS = Alberta

Stroke Program Early CT Score; TIA = transient ischemic attack

*p-value<0.05

ASLATILIT U UR USHA 87 (Univariate

analysis) MNMTIATERRUUAMUIIAINUINTTY

AUANUAUNUS A UNAA NS TR aeafided1ney Town

o

A1 ASPECTS 27 wazn1siUaviaonid onduedngnmu

Iga159 druiladed dmuduius funadws iy
ad il oAy thun seiutaludon 155
mg/dL Utz iR l5Anaania anauees Uns 9Nz aues
Y1918 AT AT 1ILAYN122LE DnoenluLl paues
o3 dhusuusdu Ifun 91y >80 T NIHSS 17
ANUA UlaTiAg 9 azalapauuduna 1 uay
Syornad s 5 1ilensauasnsEeend on
lunuanuduwus eg el dedA i unan1synw

(Rawandlumsned 1)

MTAATRLUUIANEA LS (Multivariable
analysis) 91nA193 ATIERLUURANEA MUS Tnein

Y

FawUsiifien p < 0.10 nMTIATIERfuUsi 7
saufuFsiifianudwamenadnldun eny >80
U pzuuu NIHSS Sufu »17 uazssoznans s
5 ufe1n15eufan1snznaenmden <360 und
Wguuudnaes wuirdaderinnedase (independent
predictor) VoadWSAR Iiun A1 ASPECTS >7 waz
nsilaviaenidenaued1sa dwutladevinunedasy
yomadns i A ldun seuianaluden >155
me/dL wazn1zid onoenlu oauesd de1n13
(Fauanslusnsned 2 uag wunfidi 1)

SYYLIAG H IS LT DINSIUDINSA LV IADN

WOA <360 U T UL T UFUNUS N UNBE WS 7 5
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: I’ﬁqwmmaL%mﬁaﬂimmmﬁw

wollifesgaudeddynieat @ Yoy >80 U ag 19l Ted 1A YA uUNag ws nd sn1sUTud s

o

'
=

Us£ 17 l5Aa0nLE 9NEL DI UYS 9NNZALDIUAE BN (Bauanalupnsnen 2)

% 1A51748% NIHSS >17 lunuanudunus

Qtdl LY o a v i .
LNUAUN 1 Yaduyinunedaszremaansyia (Independent predictors for good outcome)
Independent Predictors of Good Functional Outcome

Adjusted OR (95% CI); p-value

ASPECTS =7 |—I—{ 10.28 (3.17-33.34); p=<0.001
Successful recanalization 8.91 (1.93-41.08); p=0.005
Onset-to-groin =360 min )»—I—{ 2.30 (0.94-5.60); p=0.068

0.31(0.12-0.83); p=0.019

Glucose =155 mg/dL }—I—'
Symptomatic ICH |—I—|

0.01 01 1 10 100
Adjusted Odds Ratio (log scale)

1
|
1
1
1
|
|
1
1
|
1
1
|
1
|
|
1
|
1
1
|
1
1
|
|
|
1

0.08 (0.01-0.60); p=0.015

d5duazanuinena anuaensiBvesnsauvaeaid enduaafi agaan
nMsAnudidunsAnwuu retrospective Auderlumsuiiass

cohort Tuf Uaelsanaonidonauasgadud sundu wensAneEUI iU

¥ unmsmuviaenid onaueil egaainauiden FBnsanuvaonidenaeaiiogranauidentiiadns

Tulsmenunad@essedssympaseigadulsmeua i ansnsanduantiomdedtesligaisiosay 630
maﬂﬂﬁiua"guﬂﬁﬂqﬂLLﬁqwﬁQﬂaqﬂsngﬂlwﬂ PWUIN q\‘lﬂ’iﬁ‘ﬁ 578979l randomized controlled trials
Y Y
F 2N v Y] ] v H 6 d" 4 'y
HUeTeay 63.0 @UNSONGUNIYI8WE onasla 91N HERMES meta-analysis” 9 ¥wuseagay 46.0
(MRS 0-2) 71 90 Y1 InefidnnsDaviaendend1Sa AYLUANANAINEIDREs B lananeUade Taun
o o - - X o oA v = o Y] o &
S8aY 90.4 LAYdMIINISINANILADRDaN ML pENDY N13AALEDNY U89 INNNZaY 8Ny INLONGLsY
Fformsnudenas 7.6 4 sa0nad 998 UN1SE AW PONT MBI ANDISUAUNABLTNA (Awas ASPECTS
%09 Zaidat uavmnsz'! 99 STRATIS registry 71516971 a9 waednsavaendend S avigdumsanuil
v 1 dy [ = o I3
TRSINTNANIELE BRBBN UL pauasTi da1ns wanNINY 993N UAraoaa one 139
o o ¢ w ' o a o cg{ ¥ o 1 = o 1
Uszuials agay 7.0 Naa Ne #4na 1184 tugzﬁ%u IUQ']U'JGUEJU (iaﬂau 904) QQﬂ'ﬂ’ﬂ‘Uﬂqsﬂﬂ%ﬂMaﬂ NIND
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DAWN® wa DEFUSE 3* e‘ﬁmamuagﬁﬂizmm%aaz
76-84 ANLLANANAINAIDNALY DUDINTARLA DN
faefienyan Snusvessetlsafiidonanisdn
s aszaunsaivesfUfURau uenand Sam
QREISY waamﬁamﬁ‘qﬂuﬁuwmﬁﬂww%q
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ORIGINAL ARTICLE
The Development of Patient Triage System in the Outpatient Department of Phan Hospital, Chiang Rai Province

( The Development of Patient Triage System in the Outpatient Department )

of Phan Hospital, Chiang Rai Province

Somsiri Pintaud *

ABSTRACT

Patient triage data from the Outpatient Department of Phan Hospital, Chiang Rai Province, collected
between July and September 2024, revealed a substantial number of triage inaccuracies, including 1,786 cases
of under-triage and 233 cases of over-triage. These findings emphasized the need to improve the effectiveness
of the outpatient triage process. Therefore, this study aimed to develop and evaluate a patient triage system
for the Outpatient Department of Phan Hospital, Chiang Rai Province.

This research and development study was conducted in four phases. Phase 1 involved a situational
analysis of the outpatient triage process using electronic medical records from July to September 2024 and
an assessment of triage-related knowledge and skills among 16 registered nurses working in the outpatient
department. Phase 2 focused on developing the outpatient triage system, which was reviewed by the Patient
Care Team (PCT) committee and three experts for its appropriateness and feasibility in clinical practice.
The system was revised based on their recommendations prior to implementation. Phase 3 involved
implementing the developed triage system among 16 outpatient registered nurses over a 12-week period
from April to June 2025. Phase 4 involved evaluating the developed triage system. The research instruments
included the developed triage system as the intervention and a researcher-developed questionnaire for data
collection. Data were analyzed using descriptive statistics, paired-samples t-tests, and the Wilcoxon signed-rank
test.

The developed outpatient triage system consisted of a hands-on triage training workshop followed by
the application of triage knowledge and skills in routine nursing practice. Ongoing supervision, consultation, and
structured peer-learning sessions were conducted for one hour per week over 12 weeks. Following
implementation, the percentage of correct triage significantly increased, while under-triage and over-triage rates
significantly decreased (p = 0.009, p = 0.009, and p = 0.040, respectively). In addition, registered nurses

demonstrated significantly higher levels of triage-related knowledge and skills after implementation (p < 0.001

Kfor both outcomes). j

Keywords: System development, Patient triage, Outpatient department

“ Phan Hospital, Chiang Rai
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SPECIAL ARTICLE

An Analytical Study of the Interpretation of Conduct Deemedas Serious Misconduct by Civil Servants

4 An Analytical Study of the Interpretation of Conduct Deemed N

as Serious Misconduct by Civil Servants

ABSTRACT

This article examines the interpretation of conduct constituting “serious misconduct” under Section
85(4) of the Civil Service Act B.E. 2551 (2008). Although this provision prescribes a serious disciplinary offense, it
does not provide a clear definition or specific legal elements for determining what constitutes serious
misconduct. Nevertheless, a violation may result in the most severe disciplinary penalties, namely dismissal or
discharge from government service, thereby directly affecting the status and rights of the civil servant concermned.
This article therefore analyzes the interpretive framework applicable to Section 85(4) by examining dictionary
definitions, guidelines issued by the Office of the Civil Service Commission (OCSC), judgments of the Supreme
Administrative Court, and relevant principles of modermn administrative law.

The analysis compares ordinary misconduct and serious misconduct using three principal criteria: the
dignity of the civil service, societal perceptions of the conduct, and the intent of the individual concerned.
Selected cases are examined to illustrate the application of these criteria in disciplinary practice, including cases
involving adultery, corruption, and serious violations of moral standards. Decisions and suidelines of the
Administrative Court and the OCSC demonstrate that such conduct may, depending on the circumstances of
each case, constitute a serious disciplinary offense. The analysis further emphasizes that disciplinary proceedings
must be conducted in accordance with the rule of law and the principles of proportionality and impartiality.

The article proposes three policy recommendations to enhance legal clarity and consistency in
disciplinary enforcement: (1) establishing clearer terminology and definitional elements under Section 85(4); (2)
developing standardized interpretive guidelines for supervisors and disciplinary authorities; and (3) reviewing
appeal and grievance mechanisms to ensure greater consistency with the protection of individual rights and the

principles of good governance.

KKeywords: civil servant, disciplinary proceedings, serious misconduct, non-serious misconduct )
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