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Abstract

Background: Phrae Hospital still lacks systematic preparation for patients undergoing open
abdominal surgery. Therefore, we have applied King's conceptual framework and
ERAS patient care guidelines to promote knowledge and skills in performing
rehabilitation activities, reduce the incidence of complications, and decrease length
of stay. This effectively improves the quality of nursing care.

Objective:  Study of the effectiveness of the program on knowledge, ability to perform
rehabilitation activities, complications, and length of stay in patients after open
abdominal surgery in the Department of Anesthesia, Phrae Hospital.

Study design: This was a quasi-experimental study. The sample was divided into a control group
and an experimental group, with 30 participants in each group. The research
instruments included: 1) program manual, 2) video clips, 3) knowledge assessment
forms, and 4) self-care behavior observation forms, complication assessment forms,
and length of stay assessment forms. Data were analyzed using descriptive statistics,
Fisher Exact, Chi-square test, Wilcoxon Signed-Rank Test, and Mann-Whitney U Test.

Result: It was found that: 1) the experimental group had better knowledge about
postoperative self-care than the control group. 2) the experimental group had
better ability to perform postoperative rehabilitation activities than the control
group. 3) the experimental group had fewer complications of pneumonia than the
control group. The complications of intestinal insufficiency were less frequent than
those in the control group, but tended to be less frequent. 4) the experimental
group had shorten length of stay than the control group.

Conclusion: The program can help increase knowledge and ability to perform rehabilitation
activities, reduce complications, and shorten length of stay, thereby improving the
quality of nursing care.

Keywords:  a pre- and post-anesthesia preparation program, ability to perform rehabilitation
activities, postoperative complications, length of stay, postoperative patients

Anesthesia Department, Phrae Hospital

2Boromarajonani College of Nursing, Phrae
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1. Foyaiugmu nguaruaudulngidu
WA RYaY 6333 d1uNInde1yTEndg
61-70 U Yeuar 33.33 fe1y Lady 54.77 1
(SD=16.22) N3AnwELLNeY e uUS sy e
Jogay 36.67 dIUNINUIENOUDIINNYATNTTH
Joway 23.33 uazdruuntasun1sHAnald
Fovay 33.33 nqunaassaulugidumandgs
JeuaL 66.67 @uNndenysening 31-40 U e
a 26.67 fl01g 1adw 55.27 T (SD=15.29) 6
nsfnwdiuunegluseiudssoufng Sevas
33.33 @uN1nUsENaUa¥n SUIauargnIg
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M19199 1 WisuiguInwukaySogastayaiiug 1UdILUARAYINGUAIUANLALNENNARDY

%’aaﬂa‘ﬁ’ugm NJUAUAN (n=30) naunAaas (n=30) p-value
n Souas n fouas
LINA .038°
7Y 19 63.33 10 3333
N 11 36.67 20 66.67
21y (V) 769°
21-30 4 13.34 5 16.67
31-40 6 20.00 8 26.66
41-50 3 10.00 5 16.67
51-60 7 2333 5 16.67
61-70 10 33.33 7 2333
Mean=54.77 (SD=16.22) Mean=55.27 (SD=15.29)
Range= 23-65 Range= 28-64
SEAUNISANEN
lailasunisAnen 2 6.66 0 0.00 271°
Uszaudnw 9 30.00 10 33.33
seuAnwn 3 10.00 5 16.67
auligan 5 16.67 9 30.00
YTy 11 36.67 6 20.00
1TN
INBATNTTY 7 2333 7 2333 500"
ANUNE 6 20.00 6 20.00
MU/ LU 1 3.33 1 3.33
151YN3/3F AT 7 23.33 6 20.00
Fude/gning 3 10.00 8 26.67
luilauszneuandn 6 20.00 2 6.67
aduaeiildsunsinga
ald 10 3333 13 4333 812°
ungnuar sl 9 30.00 10 3333
NITLNITDINNT 7 23.33 4 13.33
fiu 2 6.67 2 6.67
Pt 1 3.33 1 3.33
QA 1 333 0 0.00
p<.05

# Chi-square test

® Fisher's exact test

10
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2. Wisuilsunnufisiumsguanuies
T NNGUAIUANLAZNE UNPADMA LA S U NI
fauad@ Mann-Whitney U test uaglu3auingu
AwiAsatunisquanuiesnieglunguvaaes
nouskaznaalasulusunsuy aieadis Wilcoxon
Signed-Rank Test 1lasandoyaiinisnszaes

LidulAsund wud naunmaaeaiilésulusunsu
fnuiiAsadunisguanuesnnnitneuld sy
TUsunsNY ogNHTud RN NEaR (p<.05) wazll
AWIA Bt UNNTUanULEsINNIEUnEN

PUANA LA S uNInenUIanuUng s nldedAny
NER (p<.05) (15199 2)

M58 2 WisulsuANuSRgItuNIsaLanueITERINguAIUANLAENAIInaaaalaSUlUTUNTHY waslUSeulTiey

ANusingiunsguanuesnglundunaassneuazraalasulysunsue

anuFiieafunisquanues Median (IQR) Z-test p-value
FENIN9NGY
neulasulusunsu
nEuAUAY (N=30) 8.00 (2.00) 0.00 1.00°
nauNAaDY (n=30) 8.00 (2.00)
naslasulusunsus
NaxAIUAL (n=30) 10.00 (2.00) -6.206 <.001°
NENNAaRe (n=30) 16.00 (0.00)
aelungunaaas
neulasulusunsum (n=30) 8.00 (2.00) -4.278 <.001°
naslasulusunsue (n=30) 16.00 (0.00)

p<.05
# Mann-Whitney U test
“Wilcoxon Signed-Rank Test

3. WRgUEUAIENINTOSE I NG UAIUAY
uaznaasdlunsufoAfanssundnazuaci s
Frafies Puludwoni feadd MannWhitney U
test 1losndoyaiinmanszaneliiduldsuna
waziFsuidfisuianssudainduagduluntime
HUae Aeefid Independent sample ttest ewn
foyasimsnszaeduduldsund wuingunaaosd

Iasulusunaus Ienuaunsalunmsugdananssy
wanmuAsa Wedhades Wuludweni Yt
waziiuluntimeiiae snnninguauaudilasy
NsNeIUIaAINUNG agNddbdIAynINaia
(p<.05) (P54 3)

11
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M19199 3 Wisuiluanuaiunsaseninngualuauiaznaaeslun1sufUAanssundnazuais Yethades wuly
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Warfarin, a narrow therapeutic index anticoagulant, requires close monitoring.
At Somdej Phra Yupparaj Den Chai Hospital, 52.93% of patients had INR values
outside the therapeutic range despite prior education, highlighting the need
for a program to improve knowledge management and self-care behaviors.

To develop a knowledge management program for self-care among warfarin
users attending the outpatient nursing unit, To study personal and health-
related data of patients receiving warfarin in the outpatient nursing unit, To
present the effectiveness of the self-knowledge management program in
reducing complications among patients receiving warfarin in the outpatient
nursing unit and To propose care policies for cardiac patients using warfarin in
Denchai District, Phrae Province.

This Participatory Action Research (PAR) was conducted among 30 cardiovascular
patients receiving warfarin at the outpatient nursing unit of Somdet Phra
Yupparaj Den Chai Hospital, Phrae Province. The study was conducted from
April 2 to September 30, 2025.

Knowledge scores regarding dietary intake significantly increased (pre:11.9+1.57, post:
16.4+1.3, mean difference=4.5, 95% Cl=4.11-4.89). Dietary behavior scores also
significantly improved (pre: 28.9+4.24, post: 38.1+2.88, mean difference=9.2, 95%
Cl1=8.20-10.06). The proportion of patients with normal INR levels increased
from 46.7% to 76.7%, was conducted the incidence of abnormal bleeding
decreased from 53.3% to 23.3%, both showing statistical significance.

The self-knowledge management program effectively enhanced patients’
knowledge and improved dietary behavior, resulting in a higher proportion of
patients with normal INR levels and a lower incidence of abnormal bleeding
among warfarin users at Somdet Phra Yupparaj Den Chai Hospital, Phrae
Province.

Self-knowledge management, Warfarin, INR, Abnormal bleeding

!Nursing department Outpattent nurseing department Somdet Phra Yupparaj Den Chai Hospital, Phrae Province
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Abstract

Background: High-risk pregnancy is a leading cause of maternal and fetal mortality and
complications, causing pregnant women to experience anxiety regarding fetal
wellbeing and personal health risks. Therefore, Fetal health monitoring using
Nonstress test device (NST) combined with holistic nursing care can effectively
reduce such anxiety.

Objective:  To compare mean anxiety scores before and after implementing holistic nursing
care guidelines among high-risk pregnant women undergoing fetal surveillance
with Nonstress Test (NST) at Soem Ngam Hospital, Lampang Province, and to
assess their satisfaction levels.

Study design: A one-group pretest-posttest quasi-experimental study was conducted with 24
high-risk pregnant women undergoing NST between May 1-September 30,
2025. Instruments included a demographic record form, an anxiety assessment
tool and a satisfaction questionnaire. Data were analyzed using descriptive
statistics and paired t-test.

Results: Anxiety scores decreased significantly by 2.4 points (p=0.014), from 50.3
(SD=3.16) before to 47.9 (SD=4.75) after intervention. Satisfaction was rated at
the highest level across all domains.

Conclusion: Holistic nursing care guidelines effectively reduced anxiety and improved
satisfaction among high-risk pregnant women undergoing NST. Professional
nurses should apply this approach including patient education, emotional
support and family involvement to reduce anxiety and enhance service
satisfaction.

Keywords:  Holistic nursing care, high-risk pregnancy, anxiety, fetal heart rate monitor

!Labor Room Serm Ngam Hospital, Lampang Province

2l abor Room, Lampang Hospital
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Participation in evaluating the quality of hospital services is important because it provides
hospitals with direct feedback from patients, leading to continuous improvement in
service quality.

This study aims to investigate the effectiveness of service delivery under the ITA policy
(Integrity and Transparency Assessment), examine the level of service user
participation, and explore approaches to improving the quality of integrity and
transparency assessments through service user involvement at Lamphun Hospital.
Mixed-methods research with qualitative and quantitative. The sample group consisted
of 10 members of the ITA committee and 400 members of the public. The research
tools included interviews and questionnaires with service users. Data analysis was
performed using content analysis Descriptive statistics, including frequency, percentage,
mean, standard deviation and inferential statistics include Pearson correlation coefficient.
The study found that the effectiveness of service delivery under the ITA policy
showed a high level of transparency, accountability, and anti-corruption measures,
and the efficiency of service delivery under the ITA policy was at a high level
(X =356, SD=0.46) . Regarding service user participation, the overall level of
participation was found to be moderate (X=2.97, SD=0.24) and public participation
was correlated with service effectiveness at a moderate level (r=0.431, p<0.001).
Participation reflects the quality of service in accordance with the ITA policy and leads
to continuous service improvement.

Integrity and Transparency Assessment, Participation, Quality Development

General Administration Department, Lamphun Hospital
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Abstract

Background: Dengue fever is a major public health problem worldwide, with approximately
390 million cases reported annually. In 2023, Thailand recorded 156,097
cumulative cases with 175 deaths; fatality rate was 0.11%. In the Department
of Pediatrics at Phrae Hospital, although no dengue-related deaths have been
reported, the number of cases has shown an increasing trend annually.
Retrospective data from 2019 to 2023 demonstrated cumulative annual cases
of 12, 1, 6, 73, and 66, respectively. The Dengue Duo test can confirm the
diagnosis; however, Phrae Hospital is unable to perform this test outside
official working hours, resulting in delayed diagnosis. The development of a
diagnostic prediction tool may facilitate earlier diagnosis of dengue fever.

Objectives:  To identify factors associated with dengue fever and to develop a diagnostic
prediction tool for dengue fever in pediatric patients.

Study design: A retrospective cross-sectional study was conducted among children aged 5-
15 years who presented with fever for 2-7 days at Phrae Hospital between
January 1, 2019, and August 16, 2024. Patients were classified into two groups:
Dengue Duo-positive and Dengue Duo-negative. Comparisons were performed
using Fisher’s exact test and independent t-test. Predictive factors for dengue
diagnosis were analyzed using univariable and multivariable logistic regression.
The diagnostic performance of the prediction models was evaluated using the
Area Under the Curve (AUQ).

Results: Predictors for the diagnosis of dengue fever included age 13-15 years, white
blood cell count < 5,000 cells/mm?3, and platelet count <150,000 cells/mm?3.
The prediction model incorporating age, clinical symptoms, and hematologic
parameters demonstrated the best diagnostic performance, with an area under
the receiver operating characteristic (ROC) curve of 83.5%.

Conclusion: The prediction model incorporating age, clinical symptoms, and hematologic
parameters can be used to aid in the diagnosis of dengue fever. However,
Dengue Duo testing remains necessary to confirm the diagnosis.

Keywords: Dengue fever, Pediatric patients, Diagnostic prediction, Prediction tool

!4th year medical student, Phrae hospital medical education center, Thailand
2Department of Pediatrics, Phrae Hospital, Thailand
3Clinical epidemiology & Clinical Statistics Unit (CEU), Faculty of Medlicine, Naresuan University, Thailand
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selfidonsenldsingunniy

nsfnwassiinguszasd il adum
Hadeiiietesdulsaliidensenlugvaeiin
P90 5-15 U flnfunsinuilulsaweiuia
WNTA289115M 2-7 Tu waztanwaundu
w3asilelunsvhuienisideselseldidonsan

VERLAITNIS

sUkuuNsAne : Msfnwinadnwing
WUUSDUNE (Retrospective cross-sectional
study)

#01ufl Anwn : VosnTI9anidunas
Waansr9g U uandt sluatuazuaniia
519115 1SaNeUIaung Jaiauns

Uszvnsi dlun1sinen : fUaeidin
$2997g 5-15 U fandunissnuilulsameuna
Wng A3881n15kY 2-7 Juagldsun1ingie
Dengue Duo Haud 1 UNSIAN W.A. 2562 A9
16 domAu w.e. 2567

nsiudaya : sausiudeyadounds
g uTeyavseileuy Uigainlusunsy
HOSXP woslsaneutauns TunguiUaeinneag

01y 5-15 U finsumsinululssweruiauns
A0Sl 2-7 Tulaglasun1snsaa Dengue
duo s 1 UnTA WA, 2562 §9 16 Fevay
WA, 2567 9113 192 518 lnaiivdayatlade
weansal laun e 81y Ussindualsa
deneen ean1srauldvieanisu Uanvies
0181ad o u%wdﬂ Uand sy damidan
Uanndnuiile Uindendeuranszgn duunas
UInaimils aneidensaniauni UTuiu
Wiadenu1 Anudutuvesdon wasusuu
indaiden TngaziAudeyaluiuiferfuiud
{U181#5Un13m529 Dengue Duo M3oniletu
dauﬁ;ﬁﬂwwiﬁ%miﬁ’mmw Dengue Duo
Wnain1sAna (Inclusion criteria)
fhedintaseny 5-15 U fnunssnw
Tulsangruiauns aee1n15lW 2-7 Tu uae
1§%un15¢579 Dengue Duo Faus 1 Uns1AY
WA, 2562 114 16 A9vnAN WA, 2567
\nain1sAnean (Exclusion criteria)
1. f{Uawiilssunsidedelsaliidensen
Wnousad taun
1.1 fihelseliidonsoniiunnuin
1.2 fihelseliidonsoniidssann
Snwsiafilsameunauns
1.3 fhefiinfnpuennisvae
TM18aNINLINYIUA
2. fnenlsauszdmeszuulain
filinaidoninunfogn Taua
2.1 Tsmndadensaingdiduiu
(Immune thrombocytopenia)
2.2 uzi598009713 (Leukemia)
2.3 anzlunseanie (Aplastic
anemia)
MITMUNNGUANE : WUsnauUTYINS
alumsdnundu 2 ndu Fod
1. ftheiintaseny 5-15 T fanfunis
Snwlulsaneruraunsaieeinisld 2-7 Ju
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wazlAsUN15m9I3 Dengue Duo WUIWA NS1AG
%39 IgM : positive 91U 134 AU

2. Uaeiiny9e1y 5-15 U Aun5u
155N Ul INGIUIAWNT AIEDINT 2-7 Tu
wazlASUN15m323 Dengue Duo WUIWa NS1Ag
LAy IsM : negative 411U 58 AU
RPN ]

1. AMTA 9nPaNH AUNG YILNBd 9 NNy
BOR9aNdY WaINNAAEART ANLUTIZUN
vawvirendonioy Lazlilamnsudaveden
91N1snuUee Lawn yaidaneaniiiamis nme
& =~ | A ° A
deneantubay Wu deaiwalva Ldenesn
AulsHU waENILIE9ARBNIUSTUUNR UG

1 a @ = 1 I~ = @ 14
WU 91LR8ULUULADALAT 8L UULEeDA LUUAU

2. Usgdaduiaguaelsaldidanaen
mneds ToyalulsyTRgUaefivediniilenta
Isudohvaisiaingsansludaeneudy
fioms Toun mstaulutsdofilsadoulae
Julsaldidenssn waznsendensaiiumsly
fudififinsszuavedsaldidensen

3. Aranududuiiadonaunsiiugiu
ey mnefs Adinlpedaiiednduauna
Usydndesyanatiy 9 autisergnouaziAn
awtduthe Tagagldiduaniads (Mean) au
aguavine lagdunasiniuesAniseudelan
(WHO, 2011) Asuens

a1y () ARdgdulansalun1sung (%)
5-11 40
>12
dmsunengs 41
ANTULNAYY 43

4. M990 Dengue Duo YBNBEN MIATIA
LUUTIAEITIAL1909T3av) NST antigen Uay
woufvedsoelialdifen 18un loM uay IeG
antibody Tag NS1 antigen @131150A579NU
Tuidenvesfitaelsitiu 7 Fu ndaFuduld dou
lsM antibody JzaTITNUndInandoluudn
5-7 $u® ffUaeifnan13nsaa NS1 antigen
#39 IgM antibody Winauin Tneglungy

Dengue Duo positive d1uiU87Tnan"3
n3579979 NS1 antigen wag IsM antibody 1%
Haau Imaglungy Dengue Duo negative Wt
lailalda 16G antibody 1Wuinusilun1sidady
1199971 16G antibody a1unsnndeglusnniey
I8 idunaiuiundenisind elueda 5l
annsavsinmsindedounduldegnssime
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N52UAUNTAHUNNTANEN

AUaeingeng 5-15 U inlsaneuiawnsiieenisld 2-7 Ju
AOUA 1 UNTIAN 2562-16 FnAu 2567

v

anemia

LNUNNISANDDN

1.1. 4I95399NUUA

1. gthadinilasunsidadelsaliifonoenuinouma.

1.2, @9AUN5UNNSTNEFB NSNS TUNIALNS
1.3. AARIUDINITNAIINVUNEDBNANNLSINEIUIA
2. ghenillsaneszuulain Ndmalinadeniaunfogusiay

1AuA Immune thrombocytopenia, Leukemia, Aplastic

v

1A35UN199593 Dengue Duo

(n=192)

A 4

Dengue Duo Positive

!

Dengue Duo Negative

® NS1Ag: positive or ® NS1Ag: negative and
® [gM: positive ® |oM: negative
(n=134) (n=58)
\4
® Lif ® a1n1sUdIntInn
® 9y o ansUniilesndmiiie
o UsyTndunaliidonaen o g1nstinderselInnsegn
o onsrauldSeTau ® iy
e 91n1sUInYIeg ® nmzldaneaniAUNG
® gmsvioade ® USyaufiadenund <5x10° cells/mm?
® 91nsle o Aanudutudindenuaufiuty >5% ainA
® 91n15UINATYE flugrumsong
e oimsihyn o USuaundnden <150x10° cells/mm’
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nsATIideya

JiszvideyalasaiuiaA1nud
Yovay ARAY LLazdauLﬁmwummgm
WIBULBUAINLANA 199897 83 2 NGY
fpg1alagld Fisher’s exact test wag Two-
independent sample t-test AMRUATEAU
Jeddeydl p-value < 0.05

TAs1e9 U a9 8vinunenisi dag alsa
Uidenean Ingly Univariable way Multivariable
logistic regression analysis Tmgtauaiduan
Odds ratio uaAALE asuT 95% vdsanniiu
Jesgieuaansalunsienlsaldidenaanued
A3 ol elumsvuienisifedelsaldidensen
mﬂé’ﬁlﬁ T ulsalagld i uiild @ ulas ROC
mMynsen Teyaltlsunsu R Studio version 4.2.1
mMsRTnYansuazasessINNTISE

nsfnwafiiiinnsfivingansvesnay
feg19 IagIdutnlasesenuideiauede
ANENTIUNITATFTTUNTANYITTe UL BE
Tsanenu1auns 1avfi 026/2568 asiufi 25
UL 2567

NaN1SAN®N

fhednteeny 515 U Trlsmerunaumns
dneenmsld 2-7 Su Faust 1 uns1A WA 2562 Bs
16 @9v1Au w.@. 2567 tasun1sidadeudu
Isaldidensanidiuiu 134 au Anlusosay
69.79 wazliilulsaldifdonaaninuiu 58 Au
Andudosar 30.21 (M351991 1)

Pnnslisuiieudnvasilusymng
nquifUaelsaliidenoeniugUaedluidy
Tsaldidonoon wudrfadediutiseny diyn
USunaudiaidanyn Aanudududindenuns
wazUSuaundnlden JAuLanANeiueg1adl

HeodAgyn19aif (p-value <0.05) drullade

s Usstaduialsaldidonoeon rauld
w300 38U Unanedaleinal o Uindsue
Urthnn Urandaiiie Uindenselinnsegn
AunasusnaRmts uaznzidenseninung
Taiflauunnsnadu (seiit)

Yadpvurens3 9987 duus fu
Taldidonsan (3197t 2) Toun

1. 939918 WU Whintasey 13-15 T
flonadulsaldidenssniudy 2.51 i
deflsuiudinaseny 5-12 U Taeile1 95% Cl
ag/luy9 1.25-5.36

2. ldfiennsle wuan Q’ﬁlﬁﬁmmﬂa
flonadulsaldidenssnifiaudy 2.21 wi
dewisudugiidennisle Tasdle1 95% Ci oy
Tuta9 1.03-4.88

3, lziﬁﬁ’j’mgﬂ WUN Qﬁlﬂﬁfﬂgﬂﬁiama
Hulseliidenoenifintu 2.37 wih Weieuiy
fiidngn Taefien 95% C1 aglut 1.05-5.47

4. Ginadindenun wui g’iﬁﬁiﬁmm
Windanu1d <5x10° cell/mm? dlantadu
Tseldideneaniiiudy 5.31 w1 Wewfieudu
Fifusnadaidenyn >5x 10° cell/mm?
lngden 95% Cl aglutg 2.73-10.55

5. AnANUNTudaianLAg U ;3’1‘71'
depnudududadenunufiady >5% 91
Alugrunuey flemadulsaldidonsen
Wy 369 wih dedieutugfifamududy
dadonaunaiiudy <5% mﬂmﬁugmmmmq
lnglan 95% Cl aglurg 1.22-16.06

6. Unaundniden wui gasiAmEnn
wnanatdean <150x10° cell/mm?® dlanalu
Tseldidoneandiiuty 3.68 wh LﬁlEJLﬁEJUﬁIUEgﬁ
JdanUSuraundaiden >150x10° cell/mm?
lnglan 95% Cl oglure 1.73-8.59
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A397 1 wansnsilSeuileudnuazmilissninnguiitieiinens 5-15 U funlsanenuiauns
seonsld 2-7 Tundulseldidensen (n=134) uazlidulsaldidensan (n=58)

JaSufidnuwn Dengue : Positive  Dengue : Negative
(n=192) n(%), n=134 n(%), n=58 p-value
WA (n=192) 0.872

AN 50 (68.5) 23 (31.5)

Y8 84 (70.6) 35(29.4)
42991¢ (n=192) 0.013"

5-12 ¥ 81 (63.8) 46 (36.2)

13-15 ¢ 53 (81.5) 12 (18.5)

Mean + SD 112+ 29 9.6 + 3.1 < 0.001"
UseiRdunalsaldifenaan NA
(n=36)

il 31 (86.1) 5(13.9)

aid] NA NA
aduldvIoaFeu (n=103) 1.000

il 57 (72.2) 22 (27.8)

Taid] 18 (75) 6 (25)

Uaavias (n=111) 0.246

il 27 (81.8) 6 (18.2)

Taid] 55 (70.5) 23 (29.5)
aneal (n=76) 0.426

Y 24 (80) 6 (20)

Taid] 32 (69.6) 14 (30.4)

o (n=124) 0.057

Y 39 (58.2) 28 (41.8)

aid] 43 (75.4) 14 (24.6)
thyn (n=101) 0.043"

il 25 (51) 24 (49)

aid] 37 (71.2) 15 (28.8)

Uanfses (n=63) NA

i\ 49 (77.8) 14 (22.2)

Taid] NA NA
Uaadin (n=16) 0.547

il 9 (75.0) 3 (25.0)

aid] 2 (50.0) 2 (50.0)
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A397 1 wansnsilSeuileudnuazmilissninnguiitieiinens 5-15 U funlsanenuiauns
seensld 2-7 unldulsaldidensen (n=134) uayliilulseldidensen (n=58) (sin)

Jadeiidne Dengue : Positive Dengue : Negative
p-value
(n=192) n(%), n=134 n(%), n=58
Unandnuile (n=77) 0.344

il 55 (78.6) 15 (21.4)

Taid] 4(57.1) 3 (42.9)
Uandaniauinnsean (n=8) 0.429

il 2 (50.0) 2 (50.0)

aid] 4 (100.0) 0(0.0)
AunasudnauRouie (n=84) 0.805

il 28 (71.8) 11 (28.2)

aid] 34 (75.6) 11 (24.4)
nMazaenaniaUun® (n=61) 0.555

il 17 (68.0) 8 (32.0)

Taid] 28 (77.8) 8 (22.2)
USuaufinidenvia (n=189) <0.001"

< 5x10° cells/mm? 103 (82.4) 22 (17.6)

> 5 x 10° cells/mm? 30 (46.9) 34 (53.1)

Mean + SD 40+19 70+41 <0.001"
Aanudutuindonunsd 0.036"
Lﬁu%umn@hﬁugmmumq
(n=189)

> 5% 23 (88.5) 3(11.5)

< 5% 110 (67.5) 53 (32.5)

Mean + SD 38.8 + 5.6 36.8 + 3.7 0.017
USunaunaniiian (n=189) <0.001"

< 150 x 10° cell/mm? 55 (85.9) 9 (14.1)

> 150 x 10° cell/mm? 78 (62.4) 47 (37.6)

Mean + SD 173.2 + 69.6 2259 + 88.3 <0.001"
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U

519N 2 IeszvUatevinuenTIDadenduny

siulsaltidenoen

Jadeiidne Univariable analysis
(n=192) OR 95%Cl

WAYNY (n=192) 1.10 0.58 - 2.07
439918 13-15 U (n=192) 2,51 1.25- 536"
aAuldn3onFeu (n=103) 0.86 0.28 - 2.37
Uinviad (n=111) 1.88 0.72 - 5.58
angual (n=76) 1.75 0.61 - 5.55
laiflonnsle (n=124) 2.21 1.03 - 4.88"
laifidgn (h=101) 2.37 1.05- 547"
UaaLte (n=16) 3.00 0.26 - 36.57
tandunile (h=77) 2.75 0.50 - 13.84
Auweunafiavil (n=84) 0.82 0.31 - 2.20
aMzlaeneaninun® (n=61) 0.61 0.19 - 1.94
USunaudiaienv1n <5x10% cellVmm? (n=189) 5.31 2.73 - 1055
Aarudududiadeauaaiintu >5% snAdiugiumueng 3.69 1.22 - 16.06"
(n=189)

Uinaunaaiden <150 x 10° cell/mm? (n=189) 3.68 1.73 - 859

Seitefevmnemyitedtlse Widonoen
UATgimauduius lnoulseanidu 4
Model (a151571 3) Tneisuduainnisuidauds
ffanuduius funsitedelsaldidenesn
fifAn p-value < 0.05 fildann1sTiasie
Univariable logistic regression analysis
(13197 2) 1W1gn1531ATI991 Multivariable
logistic regression wiioasaeluiaariuie
flugiu (Model 1) 91ntufsein1si
auddymenadnisiudilulu Model 1
deadadu Model 2-4 wagvhnisusziiiu
Uszansnmlunsidadevesusazlung tnaly
Nuilddulds ROC (3197t 4) Tnousazluna

Usenaunie
1. Model 1 J9387un8n153I 99889
Fuwusnulsaldid aneananmsien 2 Al

a

AULANF 1A WD Y 1T U d 1A Y NI19ad @

)]

(p-value <0.05) laun 439018 13-15 U
Liflonnsle lufivyn YSunaudiadenan < 5
x10% cell/mm?> AMUUTUIALEDALAIRLT U
1 dy @ a
>5% NAMUFIUANDE UazUSuaunanidon
<150x10° cell/mm? sautdusianun 6 §auUs
a & Y . . . . .
AATIEVAIY Multivariable logistic regression
analysis lagiauusianuainglunaniay
U dl U a a o 1 a
AULNDUSUDNTNAVBINILUTIINLATUTLLUU
dadevirureidudasy wuin ddadevinune

o A

nsitdadenddediAgnieada 3 Jady laun
929978 13-15 U USunaudiadenyn <5x10°
cel/mm? uazUSunaundniden <150x10°
celymm? §anulaniadulsaldidanesn
Wiudu 4.17, 3.80 uay 4.46 Wi Tnedia 95%
Cl agluyae 1.09-21.30, 1.23-12.04 wag 1.35-
17.02 audeu waz wuin Model 1 Slenitudi

Tawdulas ROC 83.5%
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2. Model 2 WaunguaIn1snissuy
NIRLINT (msthavies rauld viedeu
| = ] ' ] A
wazaumal) Janlazlufianuuanaigegned
Hed1ANI9a@nAa1nn193LATI2% Univariable
analysis uatdusn1sfsinudrdynieeadn
Tagnuin 91n1saenattiueinisnissyuy
a ‘NI [V ‘:1' v oA
maduemsinulivesnanlulsaldidensen
(9-11

VinusAng Uy Model 1 srundusianun
7 AuUs AS1E%A2e Multivariable logistic

(%
|

regression analysis lagtsauUsvianuadng
Tumandauduiil oUsudvinavesdnlssay
wazUsyidudadeviuned i dusass wuin
fidadeviunenisidedeiiddeddyvneada
2 U339 Taun USunandadenuny <5x10°
cel/mm? wazUSunannaniien <150x10°
cel/mm? §mulonadulsald idonesn
Wiudu 5.17 way 15.73 wi Taeilen 95% C|
ag/luY9 1.23-23.72 waw 2.48-313.91 snud1dy
waznuin Model 2 flailuildidulds ROC
88.0%

3. Model 3 athnguenisund lsl
NERs (Uandian waziandnuiie)
wdagldfimuunnsisegeidodAgyn1eads
INNNTIAIIEY Univariable analysis wiganu
Srusulsaldidenean 1?2 i wAudluly
Model 1 saufustanun 7 fauds asieviaae
Multivariable logistic regression analysis lag
ﬁwﬁumiﬁwmLsﬁwﬁimmaw%’amﬁmﬁ'aﬂ%’u
SviswavesiiudssunazUssiiutadevhuned

[

Wudase wuin lddadevinunenisidads
fifiTeddneadn war Model 3 fiAiuiild
w@ulAs ROC 93.2%

4. Model 4 lotiiuweaudnafamils
Faufarlifnnuunnsdsegrafieddynng

#0f1NN15ILATIEI Univariable analysis Wl

gudusinsinulaveslulsaldidensan2??

dWadnd Uiy Model 1 sauduitanun 7
AaUs A1As1EAa8 Multivariable logistic
regression analysis Iﬂaﬁwﬁmﬂiﬁwmﬁwé
Tumandeusuii oUsudnsnavoaiaudssiu
wazUsziiutadeviuned i dudass wusn
fitadehuienisidedei veddynicada
2 Jade laun YSunandadenuny <5x10°
cell/mm?® wazUSunanndnien <150x10°
cell/mm? & anvlontadulsaldidonsan
T 16.40 way 13.00 Wi Tnedldn 95% CI
agluyas 1.65-209.07 uag 1.28-370.28 mud1fu
Laznuin Model 4 flanluiilddulds ROC
89.5%
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M5 3 Aesineuduiusvesl Weynuen It slsallidenssn

Multivariable analysis

Tadviifinen OR (95%Cl)
(n=192) Model 1 Model 2 Model 3 Model 4
439978 13-15 T 4.17 5.83 NA NA
(1.09 -21.30)  (0.83-121.43)

laiflonnsle 1.56 1.31 0.46 0.33
(0.41-6.01) (0.24-7.32)  (0.02-8.04) (0.03-2.85)

laifithn 1.88 1.36 1.73 1.47
(0.52-7.10) (0.24-7.97)  (0.14-24.48)  (0.20-11.89)

USunaudindeny 3.80 5.17 9.76 14.40

<5x10%cell/mm? (1.23-12.08)  (1.23-23.72)  (0.90-267.68)  (1.65-209.07)

i udindeaun iy 2.04 0.88 NA 0.27

>5 % mﬂmﬁugmmumq (0.46-11.48)  (0.14 -6.23) (0.02-2.98)

USunaundniien 4.46 15.73 5.98 13.00

<150x10°cell/mm?’ (1.35-17.02)  (2.48-313.91) (0.58-149.96)  (1.28-370.28)"

Yadedidnuniaiu

INTNITZUUNLAUDIING
ansUefldlaniziagas®

NULASUS IR

0.64 -
(0.12-3.15)
- 2.34
(0.14-70.04)

0.17
(0.01-1.33)

291NN NTLUUMBAUDIYNS: AaUlEVS ALY 158 UInYI0d %130 anewan

95Ul nIzR1zaa: Uaninen vss Uinnanuiile

AN5199 4 ANNUNLALAWTAY ROC waaAsasilalunisyinunenisidadelsalddenaan

Outcome AUC (%)
Model 12 83.5
Model 2° 88.0
Model 3¢ 93.2
Model 4¢ 89.5

“Model 1 : 93ve1g 13-15 U, liflonnsle, lufiunyn, Usunaudadienuns <5x10°cel/mm?,

anuiduliadoauaaiindu >5% nAfiugiunuey wasd3unandaden <150x10°cell/mm?
°Model 2 : Model 1 $3AUINITNNITLUUNIUAUINS

‘Model 3 : Model 1 syuiuaInIsUInfllange1zas
Model 4 : Model 1 3UAURUBAIUSIRINA
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Model 4

suan? 1 fuitldidulas ROC veamsasiielumsiuensitadelsaliiionsen

Model 1
o
[ Qe
o
g 4
= 0
= @97
:'E‘
8 ¥
(=]
o _|
| | | | | |
0O 20 40 60 80 100
1-specificity
Model 3
a 4
9138

ynmsusuTdaya wui 3 2 Yade
yhurennsidadelsaldidonseniiliddeya
Wisuwieu lawn Useiansduialsaliidensen
ware1N1sUInATYe LaganUsyintasennig
Fvudinaslunsszidou nusn ldfinnstudin
Teyaludufiasiunsaldnudayaningd
TugUqe wu lifiusyiinisdudalsaliiiensen
laifiornsuindses Jeerainainnisiunme
lulaanudseiRaananvssanunauataile
Juiinaslunvselou Jwhldannsattlade

fana” 15ANATIEUNSINYae NS
nsifadelsaliidensanla

MNN1IANET WU Tadevuny
ntadelsaliidensen tawA ¥aveny 13-15 Y
Tiflormsmeszuumeladugiu FeUssnausae
L1511 Ty duiyn 71919 yay
AUEAUNAYOINANITATIIAINNANY T8
voudindendsUsznausiy Bunaadiadensnd
<5x10% cells/mm*1419) YSynaundniden
<150x10% cells/mm3"1%1) grpqnand udu
dadenuaufiuty >5% awnﬁwﬁugmmmmq
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Tnegaveny 13-15 U dalunguiniegunausiu
AAINNNTITEN AL LAT AN INLINADY
Aupndnsdunguiinionouiou nidedeu
Afiteene 5127 1A nefinssu n1siauuentu
A15lUlsasou §edmduaninuing ouitsl
anuidsssanisduiagaaeiidunivzes
Tsaldidensen Jedonndaatuaudae inui
Tudavenguondnifiudu fanudedluns
fad oldideneoniiingu daunde lidennis
yaszuumneladauii Ssmefeendehiana
Tulaunsanu madumeladiuvulanenss
lun1singsnante® 39l e1n1smnemdin
Figatestumaiumeladiuunulaes
Feaonndnstu snATeTiwuInskliionnisle
warlaifivhyn feruwandeduegnaiifeddy
meemszrnandiliumsitadelsaliidensen
wazngu Alaildfunmsitdedeldidonsen™ 4t
drumURaUNATINANITATIIANANY Tl
vosdindonfiduiusiunalnnisfelaliid enoen
Tngh¥aidsi dsnadowadyniavasaiden
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Outcomes of Acute Ischemic Stroke Fast Track in the Emergency room of

Phrae Hospital

Rattikan Ketsamak, B.N.S.:, Warinthon Lakhammi, B.N.S.! Kochawan Chukhadi, B.N.S.*

Abstract

Background:

Objective:

Received: December 30, 2025
Revised: March 19, 2026
Accepted: March 20, 2026

Stroke is a leading cause of death among non-communicable diseases. Treatment
with recombinant tissue plasminogen activator (rt-PA) can dissolve blood clots,
restore blood flow, reduce disability, and improve patients’ quality of life.

To evaluate the outcomes of the Acute Ischemic Stroke Fast Track implemented

in the Emergency room of Phrae Hospital.

Study design: A historical controlled study was conducted among patients with acute ischemic

Results:

Conclusions:

Keywords:

stroke within 4.5 hours of symptom onset in the Emergency room of Phrae
Hospital. The control group data were retrospective using the conventional,
while the intervention group data were prospective using the newly Acute
Ischemic Stroke Fast Track. Each group included 130 patients. Data were
analyzed using t-test and exact probability test.

The new Acute Ischemic Stroke Fast Track had a higher proportion of patients
receiving Intravenous thrombolysis within <60 minutes of hospital arrival compared to
the conventional Acute Ischemic Stroke Fast Track. (78.0% vs. 35.3%) (p<0.001).
The Acute Ischemic Stroke Fast Track facilitated timely and standardized care
for patients with acute ischemic stroke. High levels of satisfaction were reported
among patients, their relatives, and nursing staff.

Fast track, acute ischemic stroke, stroke, door to rt-PA

!Emergency Department Phrae Hospital
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FPFNTIUIYNITALAY TINUINFUIUNT
WY RRURLALALRNLAY LaENEIUIAIYVITN
Frungymsiiay mtmediislsavasniien
AU09 LﬁamwaaummqﬂﬁawmLﬁjamﬁlu
wUfoRe sastesuuge uilvndeiaueuuy
Wielifinnugnieauazivanganiaztluldiy
naNFeg1s (M9 1)

A13999 1 Wiguisuwnyjianunujialsanasndenausslsundutaanieauiuuiitusuulm

wuUUA

wuUURALAY

wuaUHuR vl

ARFPREN
NYIUIAAANTD
A153U refer
Use e 50
N3TNUTL IR
miﬂimﬁuﬁ@mﬁ@ﬂiaq
Canular 5 LPM

ANNS2UU SFT T ER - Usenne Code SFT

Stroke Nurse Activate

EMS SW.ung 1nas case SFT 7
34U consult case SFT Ll

Face-Arm-Speech-Time score
Usziliu V/S N/S SAT<94% 1

EMS SW.Lws Usziliue1nsidn SFT
18974 case AULNNELITABULNES
§U consult case SFT [ UaUsedn
VUsEIRTe WIUSTUU AOC
Balance-Eye-FAST

Vit Fahwdn Feuthe SFT fnlul
NIENTUALAY WUULBNATTEYLIA
@ Stroke Nurse Activate 19n13
@LLaGiaLﬁ@wulé’%’Umazma?ﬁ'm
\den rt-PA
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2. iwFaadleitldlunsiiususiadoya

2.1 wuthuiindeyarluvesitae Ussneusng
el 91 15AUsEdnaY oW NsuvieaR N
sveznatauaiiensauIddsamenua

2.2 wuudunndeyadnwagnieadin
Usznoume

2.2.1 Asfinsranu Tun Systolic Blood
Pressure, Diastilic Blood Pressure, Glasgow Coma
Scale, National Institute of Health Stroke
Scale (NIHSS)

2.2.2 nam3nsansviosuuans leun
INR, Platelet

2.3 wuuduiinszegliainislasugiazany
Audon Usznaudae

2.3.1 srezaauaidlsmenuia
lasunsesnidadelaeunvg (Door to doctor)

2.3.2 syernatsanilsameua
israunuiuiiugualsavaaniiendaued
(Door to stroke team notification)

2.3.3 sreratnauainilsoeua
lasunsengsd eumesaues (Door to CT)

2.3.4 szeviansausundelsimenuia
quiniseuNalengLIdARLNILADTaNDY LAY
Fadunng (Door to reading CT)

2.3.5 szezadaLanflsmenuia
wldSuenazalsd udoanianasnid ons
(Door to needle)

2.4. wuuasunuANNianelavestiense
ANl duuIUfUR

2.5. LUUADUNIUAILNIND1AY8INIUIS
I WANIsIELLIUGUR
nMInsradaUAMN WYBLAIasdafldlunts
iusausaudaya

i3 eadiofillunisiAuniunudoya
swAded dun 1) wouduiindeyaiiluuas
Joyanenailn uag 2) Luudeun A MiNel
TnegAteldmifiunsnseasuemunssnniion
(content validity) v091a5 8adl 09 sd@eUszLAN

IngEnsIAad 3 v1u Usenaumie 1) wnng
ANENENYIYMEANSRNIAY 2) NETURINTN
TSIy AU U R e
WAANIAN 3) NYUIATVIINTIWIYNITH LAY
v meguaelsavaenidonaues il euszdlu
PYTALRIY AT NABIVBINTE ALV EY
veuilom uazmwdenndpsuo st o0 INAY
fngusvasdesnisAnumieuiauuseudly
anudelauanurvamInadineutilulfase
wutufindeyaviluuasteyamanain
Wuedosiledmiusunndeyamanvslen
Lazn13nTaneaaing adusiSaldany
WINTFIUNNITUNNg Tl9deyaiian1sius
niovAuAf wavdilyuinsinuuulvazuuy
(rating scale) Fadusslisniudosmaaiy
Jerfufeduuszaviuearvesnseuuia
el wuutufindayaldsuniswaunidu Tae
21989mukuINNNISuaEUIlsavaentian
AUBURAYUNEGY LAz IUNITNANTANAIUATIY
WNEANYBITIEN1TUOY AN NTIAIA
iielvinsounquinlsiiAsatesesunsuiu
wuuaeuauAuianely §ITemun
Juiieliuszdiuszrudemnd g Uaelsanaen
dorauaudeunduluniesgUsivewasgnidu
1AE819BIINNITNUNIUITTUNTTULALILUIAN
fiRedosTuMsUsTuAM MU MR LW
LUUADUAINAINA IR S UNISATIABUAIINATY
auLilom(content validity) waviiagaudang
#OnRA 0358 NTBMNUAUTRG UsEasd (index
of ttemrObjective Congruence: I0C) UBgkUUAD U
AU anelave] Ulerii e i Wasluudouny
AU INBLIVDINYIUIATYITN WU 0.80
wag 0.90 AUAIAY WARINIAIUNUZAY
AUATOUARY HazAINTALANYRITBAINY
il ssanuuuasuniin neeniuuii ol ussdiy
mMeviasnmaissuulUgasduus unve ey
nsnadauns e (pilot study) Tuus unideaniu
roudumsanwllaansaduiunsle
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Bnssusiudeya

1. Anwngu Uaelduundf dhvemns
AunuuLAnlsaaenidenauedsundudian
FumsshuviesgUmvnuasgnidulsameiuia
ung e nwidoundsanuifuyse Tadoud
Fuil 1 Aveu 9 31 Suneau 2566

2. 52u59uToyaa1nnguiUaed 14
wUURYemsuwuulmilsaviaenitenduas
dounduiiindunisdnuiiesg Uime Lay
anidulsameiaunsludromi dudfuil 1
deomnay 89 31 Suaey 2567 taglduuuduiin
Foyariluvesdtan wuuluiindeyadnums
nerdn wuuduiinssesnanslasvenavaty
duden mnufiswelavesiirevideqndnens
THWURUR Anuianelavesngruialvan
fan1slduuiufun

ﬁqﬁ;ﬁ%’ﬂﬁﬁﬁLﬁumi%m’m@uaan
lngasinsla (informed consent) 3nEUev3e
yfreunsiudeyannads uasdoyaddae
Iiumsuntateyaduyana Igldsiaunuie
warldseydoyaiiannsossyinuld s
Faiansdfsdeyaanizide e dnw
RRHGIGLENEHE
nsAATidaya

1. afuredeyanduad ALganssuun
1¥un 1wy fesay Anadouavdrudsauy
193 Lakn 91

2. WS HU UM BILANGA WUBIATTZII W
naulduuuf UAnuulmliwaeiuuRne e ttest

3. WIHU—UAILLANA NUDIA & AE U
seuinengulduwyfdanuulninazuuuiay
8 Fisher's exact test

4. ATIERAIIUFUNRUS TENI19N 150
winujURremssmukuulnifunadns tnely
nsAAsIEananelaldafnluunIwUsLA e
(univariable logistic regression) WaE$1891UA1
odds ratio kag 95 %Cl

dledasizisasnisanneslaiadn
wWUUAIUSIAEY WuIWIUfURY0IN19sIu
wuulmifanuduius funadnsiaiulumans
fuds Inedilonalasunsasial dadslnaunng
ety 10 ui unndnsldwunuoiuuuba
3.19 Wi (OR=3.19; 95% CI: 1.28-7.95, p=0.013)
wagiilanalasuniseunalonusdmauNILnes
auesnelu 45 ur? Wit 2.24 191 (OR =
2.24; 95% Cl: 1.34-3.74, p=0.002)

dmsunagnsvan wudinaulduur
UjURlmiflenaldfusnazarsdudennisly
60 W1 WINNINGUAL6.50 1in peeitidATy
90 (OR = 6.50; 95% Cl: 2.69-15.70; p<0.001)
(3797 2)

M19199 2 MFAeTERANUdTusTEnIn s ldLWIU RN e Rl UevaeniiendB R UNAY
goanauiuulniunadng ngldnsannssladafinuuusiulsined

faUsuaans Odds Ratio 95% Cl p-value
Door to doctor <10 W1 3.19 1.28-7.95 0.013
Door to stroke team <15 W1 2.49 0.82-7.55 0.101
Door to CT <25 Ui 1.70 0.83-3.47 0.143
Door to reading CT <45 U 2.24 1.34-3.74 0.002
Door to needle <60 w* 6.50 2.69-15.70 <0.001

mnews): ieseianizgthenlaiuenaraeduion
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Derudnsiildlunisinen
lsaviaonldanduadeunay (Acute
Stroke) #U1YNY 1SANADALABAGNDIAUNTE
anfw (Ischemic Stroke) LaglsAvaaniian
amaqmmaaﬂaaﬂiuam (Hemorrhag|c Stroke)
L‘U‘ummwﬂmwmmsuul,ual,uaamaasumaaﬂ
wdsanseilidensen ldinasiinesannd
VaDALE aALd ULA 795 03nN3 1 Tneenand Wit e
Fns1vtestnansale
szuuYameaugUaelsavaaniion
A2 9LR8UNAY (Stroke Fast Track) vunefa
spUUYRaMnsAunsguariUlsiifiennisisa
waondonduandeundunsly 4.5 Hlug
ma v veesregai lelunis
UURnulugiwig 4 vesnisinwdaelse
NAOALGBNANDIAUNIBEARY AU American
Heart Association (AHA) Guideline (2018)' disti
syesnad wAnE slsmmeuna auld Sy
nsesITiHadelaeuwnme (Door to doctor) 10 Wi
SypzadaLaddsmeIuIe uds
Uszanuuiunugualsavaenidonauss
(Door to stroke team notification) 15 w9
svevnad s slsmenua sy
nseNLSE AR IRSEN (Door to CT) 25 Wil
szezaIRaLAunielsineIuta audl
N198 TUHALBNTLTE ABLN AN EUDS Lags Id wnme
(Door to reading CT) 45 u1¥i
sveznad g slssmeua aldsu
g183a18 WA oAn19rasnLaanei (Door to
needle) 60 w9

nsRTnYausuazaSesTINNTIdY

mﬁﬁﬂmﬁmumiﬁmmwLLazauﬂa
IINAULNTINNITITEEITUNITIToTuNY B
13MEUIALNS LBNENSTUTBIINERY 107/2567
asuil 12 nsngaau 2567

HANT3ANEN
HUrelsavasniionauasideundy
fdr¥unsuinisluiesgiAivguazantiy
Taawenunauns nelu 4.5 $al siavan 260 918
Jungulduwijifgesmnaniusuulnivag
naulduuIUURvemesIukUULAY nauae
130 519 Feyaraluvesiihenuini 2 ndu 3
Toyaialulsiunnanadueesdidoddny Toun
e 91g 15AUsEdin 91T NMsnYiemniau uay
syezas e T 91n15a slsaneuna (p=1.000,
0.316, 1.000, 0.559, 0.371, 0.112) (Gﬂi’mﬁ 3)
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M19199 3 Joyariluvesthsseuiisuseninangy

naulduuauURLn QGEYRRVETRIEH
Anunefianw (n=130) (n=130) p-value
U fouay U foway
LINF
B8 82 63.1 81 62.3 1.000
Ve a8 36.9 49 37.7
21y (V)
<59 46 35.4 40 30.8 0.316
60-70 38 29.2 50 38.5
>70 46 35.4 40 30.8
Anade 5D 64.2 = 13.0 64.0 + 13.4
TsaUsza6a
Taidl 65 50.0 66 50.8 1.000
3 68 52.3 68 523
laesuudunsa 9 6.9 8 6.2 1.000
PRHIINBVIIER 48 36.9 46 35.4 0.897
bUININUY 20 154 21 16.2 1.000
Taduludearaund 19 14.6 21 16.2 0.864
Wla 4 3.1 4 3.1 1.000
1IN
ARAL 84 64.7 91 70.0 0.559
Fus19N"3 9 6.9 8 6.2
bAWRTNG 15 11.5 8 6.2
A8 7 5.4 5 3.9
N3URIRNLAY
LB 24 18.5 31 239 0.371
EMS 19 14.6 23 17.7
Refer 87 66.9 76 58.5
svezansauaiionnsislsaneuna (§21u9)
<1 19 14.6 30 23.1 0.112
>1 111 85.4 100 76.9
anwazPAlnUIBUBUTEINaNg Y Coma Scale, NH Stroke Scale, INR wag platelet
W e 2 nay Sdnwsmsaddnliupneheiy count (p=0.445, 0.858, 0.103, 0.919, 0.722,
pg9lldud1AYNIeEnf lawn Systolic Blood 0.769 ) (5737 @)

Pressure, Diastolic Blood Pressure, Glasgow
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A13197 4 dnwaurvaedtiniUIeuliisuseninenay

naulduulufunlvai

naulduuauunLay

anwausiiane (n=130) p-value
MUY Sovaz MUY Soway

Systolic Blood Pressure (mmHg)
<185 106 81.5 100 76.9 0.445
>185 24 18.5 30 23.1

Diastolic Blood Pressure (mmHg)
<110 111 85.4 113 86.9 0.858
>110 19 14.6 17 13.1

Glasgow Coma Scale (GCS) (AZLU)
<8 2 1.5 8 6.2 0.103
9-15 128 98.5 122 93.9

NIH Stroke Scale (NIHSS) (AziLuw)
<q 39 30.0 40 30.8 0.919
4-25 90 69.2 88 67.7
>25 1 0.8 2 1.5

International normalized ratio (INR)
>1.7 3 2.3 5 3.8 0.722
<1.7 127 97.7 125 96.2

platelet count (PLT) (celVmm?)
>100,000 123 94.6 125 96.1 0.769
<100,000 7 5.4 5 3.9

HAGNEYDITEUUYRINAIUEULe15A
NaeALABAANDURIUNT UV DI UR VA WAL
aniaulsangIuiauns Wiguifiguseninangu
TduuruuRteaneaiusuulnivaznguld
WU UAY09N19AIU kUULAY Wudnguly
WU iAvesmesuwuuInsidnlngidadiu
R C Bt I L (Y CRM SN e
nsnsI9idadelaouwng (Door to doctor) 7
<10 w9l wnndngulduuiuunvemieeiu
WUULAY (94.6% VS 84.6%) wane1aiuagiall
HodrAgynsads (p=0.013)

naulduwiufuadeamieaiuiuulng
fidpauvesszarnadausunfelsmenuna

iszaunuiviiugualsavaeniienayes
(Door to stroke team notification) 7 <15 w9
wnnIngulduuilUiRvemisiiunuuisy
(95.4% VS 89.2%) unangiwnueg9luiidudAsy
M9&nA (p=0.101)
naulduuruuivemieaiukuulng
fidndiureszoznafausuiilsimeuna
ulasunisiengisgnaunalnesauss (Door
to CT) 71 <25 wiil unnIngulduurujua
YOINWAILUUAN (86.2% VS 78.5%) ansi Wi
pg19lifidedAmeedia (p=0.143)
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naulduwiuivemisarunuulng
fnauvesIveaR wsndlseneTuTay
N1581UNALENYLITADUNILADS AUDILAE
$93unne (Door to reading CT) 7 <45 117 3nnnn
naulduwivfihveniantuwuuay (70.0%
VS 51.1%) wanenanueguidsdfgynieaa

(p=0.002)

e ) D

naulduuiuuRvemisitunuulng
fdnduresszeznadasinddsimeiuia
wldsvenararsduidenniavasndans
(Door to needle) 7 <60 U1t wnnInguld
WUIUHURY8INIAIULUULAY (78.0% VS
35.3%) WANe19N U WAded1Ayn19ad
(p<0.001) (3747 5)

M19199 5 wadnsveawuufiAnisneruagiievasniionauaiagunauyesnesitukuu Iy

naulduuruualns

ngulduuruiaan

NAANWS (n=130) (n=130) p-value
U Joway U Soway
Door to doctor (u1#)
<10 123 94.6 110 84.6 0.013
>10 7 20 15.4
Door to stroke team (u1¥)
<15 124 95.4 116 89.2 0.101
>15 6 14 10.8
Door to CT Brain (W)
<25 112 86.2 102 78.5 0.143
>25 18 13.9 28 21.5
Door to reading CT Brain (11#1)
<45 91 70.0 66 51.1 0.002
>45 39 30.0 63 48.8
Door to needle (W1#)
<60 39 78.0 18 35.3 <0.001
>60 11 22.0 33 64.7

Meme): MU Door to needle (W19) BiasgiameUielasugnavaeduitennis
waeaionam (it-PA) Tnengulduuiufifuuulue n=50 wagnquldwuufifnuuiy n=51

AnuanelavesiievIegd den1s
TduwalfuRvosmaduiuulng wuin dwlug
fimnuienelasgluszauinn loun aunist

1oua Fo8ay 76.9 A1uN1THEIUTIN Touay
69.2 munsguarUly Seuay 76.9 LagAIY

Nanalannsiu Saeag 100.0 (AN5197 6)
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M13199 6 Anwianalavewievisend senslduuiujifvemissiuuwuuln

SEAUANNAALTAY (n=130)

=< 3 ¥ a wva
auiswalasansiduuIujin

. . . 41N Urunang Yoy
Paamenuwuulng : 3 : 3 : 3
MU (5o8ay) MU (5B9aY) MUY (5P9AY)
Aunslidoya 100 (76.9) 30 (23.1) 0(0.0)
AUNNSHEIUT 90 (69.2) 40 (30.8) 0 (0.0)
AunIguaR Ul 100 (76.9) 30 (23.1) 0(0.0)
ANUNIND LININTIU 130 (100.0) 0 (0.0) 0 (0.0)

AUNINBLIVBINGIUIAIYITNADNT
Tduwufuavemeauiuulml wuin daulvg
feumaneleeglussauinn loun danudaiau
Wladne Sevaz 75.0 azaaniinanduldle

Tun1sUURase Sewar 90.0 dustlemidenvae
Joway 95.0 HUszlovdaanisU uRuveg
e Seeay 900 uasd wiidmiawela
somsliuuufod Yesay 75.0 (n3adl 7)

A13199 7 Anuianalaveasne uIaIvIansen1sldwuiu iRteanieaiuluu

SEAUANUAALTAY (n=20)

= ' v a wva
anuiswalasansiduuIufin

. . . 11N Urunang Yoy
Paamenuwuulng : 3 : 3 : 3
IUUGRYAY)  UMU(TRYAY) UIU(TRYAY)
AAnudmmay w1 ladne 15 (75.0) 5 (25.0) 0 (0.0)
azandanudululdlunisujifass 18 (90.0) 2 (10.0) 0(0.0)
NusglenisiegUae 19 (95.0) 1(5.0) 0(0.0)
fiusglevisanisuuRauvemineau 18 (90.0) 2 (10.0) 0 (0.0)
Fuhiifaoufisnelasenslduuaujin 15 (75.0) 5 (25.0) 0(0.0)

9190l
N1SANYINAGNSVRITLUUYDINIAIY
dUrelsnviaaniionaue e unauioagUame
LAZANLAULTINYIVIAUNT HAN1SANYY WU
HAaNS VLIV URN1TNEUIa Uievaen
HoAFNR LR UNTUYBINIAIU WIBUBY
sevinengulduurufuRdeamnisasuiuulng
wazngulduuiuURvesmasuwuuan wuid
naulduurluntemesuiuulndiulvg
fidnauresszarnadausiunfslsmeiuna

aulasuni1snsaaddadelasunng (Door to
doctor) 71 <10 w1t wnnIngalduunufoa
I NAMURVULAL 8T TBd A N19aif
fatannuan1sinwil wuin naulduuIufun
Yoena kvl neunaiinisAanses Uae
VRDARNANDLALUNSUNTIBLAZEINTT Alert
Stroke Fast Track ludadaudiunnniinguld
wuUHURYeanemtuk iUy dn15Useiiiu
91n15kazdnUsedn lagld BE-FAST score
(B Balance : LA ULy tiunsenalule E Eyes :
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YoIUAMT B WiLAMAS 98N mFU F Face ;
winden flonssouusyvalumingnlednnils
AAM : WUVIB ULV laGnvila S Speech :
walido/wanennazin/yaliosn/yaldidue
sign T Time : szzandannsnely 6 92lua),
1meiin1g recode V/S, N/S, stroke warning 3a
Ossat < 94% 1% O, canular 3 LPM, sﬁbﬂ‘lzémﬂjﬂ,
wioethe SFT, wuutenaisniseseynan, talw
AUAINTENSU SFT< 4.5 hr, Talndung lainsensu
SFT 4.56 hr. Tuvaingsilduunuf URvesmeiou
wuuLAN dn1suseiliuennisuazdnuse IRnae
FAST score @ alailsuszifiulugrues B Balance
Wy E Eyes
naulduwiuRvemisaruuuulng
fidndruvesszoviiarsausunidsineuia
uisszauiuiiugualsavaeniienaues
(Door to stroke team notification) 7 < 15 w1
winnInaulduuiiRdemneaunuuiy
InewuiufiRvemeniuiuulniazidnssuy
STROKE FAST TRACK (Juideydnwal SFT dunq)
1agdl Stroke Manager @JLLaﬁgﬂaﬂﬁiaLﬁ‘aa
Useneulune dmsusene Code SFT Temiunme
MU, Stroke Nurse active NSS 1000 ml vein
80 ml/hr., EKG, Lab stroke (CBC, DTX, BUN, Cr,
Electrolyte, PT, PTT, INR), Stroke Nurse W1d <
CT Brain, 131 Lab stroke &@%1339 EKG Uszanu
¥4 CT iilodwi CT Brain Tuvaizdingalduun
UfjURvesmesuwuuianlaill Stroke Manager

= 1%

Nauantieeng
naulduwrufuadeamissuwuulng
fidndruvesszoviiansausunislsainevia
lasunsieneisdmeuianesauas (Door to
CT 7 <25 uidt urnnIngulduulugjud
BRIV NAIULUULAL Tapnuindulugdl Stroke
Nurse Iﬁmi@uaﬁﬂwﬁaLﬁmmmizmumi
lng Stroke Nurse Alert Wnng U0 HUemas
nduan CT Brain N3gs uwnyngUssiliuseiiu
AUTULIIVBILTANABALABAANDIVIALA BA

TneliAn NIHSS ynawsuu 4-25 Wi msnene suvme
yi3eumnd mansanidy, Yssdiudau @ milvien
azanpduden rt- PA W3an13SNwIRIanISR
dudonsenmanasniden uazesuielideya
HUe/e08 Buseunisivien rt-PA denades
fuauidevesnaselndu Saudayan Adnw
ANSHAIUITZUUYDINIIAIULT DanTZEZLIA7
lunsdaenaisdasuinasaues lugUqe
lsAnaondondlesvintdontd e unauly
L5ang AR MsTERA BQLUAT TIAUTIRUYS
WU HeUNRUIA LA TEEIATidonTLsE
ABUNILADTANDY 83.62+26.97 U 89910
Waunszuugeamemulminiadsszesia
7 dongLsd AU A0S ANDT ANAILUED
24.81211.97 wii"® vonaningalduuufun
Foamesunuulmiddndiuresssaandaus
1N SLSMNTUNAIUE MNTE TURADNTLSE ABL UADS
apdlaessunmg oo to reading CT) 71 <45 i
wnNINgulduuIlURYemIaIuLUULAY
Ingnudn fUrennsednisindyaudnnou
wasnddlfenazansauden aenadasiuloza
Wyl AnwUsydvSravesunuf iinsneua
lugUrelsavaanidonauad Nan1sANYINGIN
NMsneUIEanNRUIULTRY Tvanssziaily
MsaensdRpNNImasaNas (CT brain)'”
naulduwiufufgeamieasusuulng
fidndruvesszovinansausunislsaimeuia
auldsusrazasd udonnieanasada e
(Door to needle) i <60 unit sAnINgald
wiUURYRImMIAULUUGY ag1elidedAny
NADH @eAAFRITUNATDIFULUUNITNEIUTR
UaelsavaanLionauodluTEUUNIAIU WNUN
gURNUAZRNEY LSINENUIBEUAINTZE NIY
Aeunnm Taninelass Ainuan szesanaedy
Iumﬂé’%’umazma?{mLﬁamiu;‘i’fﬂ’wiﬁwaam
Bonanediiid1ssuun1enIu amnsalien
avanvAudenlaiszevnaaastosac’® uay
#0AAABINUNISANEIVDITANT UTENaUNSNE
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Afnwmanslilusunsunsdlsavaoaidon
AuaIRUMTeRRAUBEUNGY faTzevIaIlung
Tins$nnfeenazaneaudenmaviasaidend
Tsenenunaaufansedesy adnl 17 Sanin
ANTTNYS N33R WU’J"]WEJ%L’JmﬁgﬂLLGiEE{J’JEJ
wfglsaneuIaaudalinissnusiueasane
Audenmaviaenidonsi (Door to Needle Time)
nuneUT AR ST e IRAY 11086+21.32
uil nguvdsnsaIuIMIsusEEENaAe
58.03+8.73 w19l wanm 19Ut 19l Tod1AYy
NGO

NNV URYBIN19A U
AlrelsnviaaniionaueuleunauioagUame
wargniuluadsiifiu 1) nisthda EMS Tagly
EMS 15angnuiaung s1e9udayas Uieidn
Stroke Fast Track fingnunadanses U§uiu
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Spatial Analysis of Herbal Medicine and Thai Traditional Medicine Utilization

for Muscle Pain Management: An Application of Geographic
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Abstract

Background:

Objectives:

Information Systems (GIS)

2
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Work-Related Musculoskeletal Disorders (WRMDs) constitute a major public
health problem affecting the health of the workforce and imposing substantial
economic burdens. Understanding the spatial distribution of patients and
patterns of healthcare utilization is essential for effective health system
planning.

To analyze the spatial distribution of WRMD patients and patterns of Thai
traditional medicine utilization for treatment using Geographic Information
Systems (GIS).

Study design:This spatial analytical study employed secondary data on WRMD patient

Results:

Conclusion:

Keywords:

statistics, healthcare facility distribution, labor density, and environmental
factors, including topography, temperature, and humidity. Spatial analysis
techniques included heat mapping, hotspot analysis, Moran’ s |, and
Geographically Weighted Regression (GWR), along with network analysis and
spatial clustering to assess service accessibility and treatment patterns.

Areas with high labor density exhibited significantly hisher WRMD prevalence,
particularly in large provinces, whereas provinces with smaller populations
showed lower rates. Hot and humid climatic conditions were significantly
associated with higher WRMD prevalence. In addition, Thai traditional medicine
and herbal medicines were more frequently utilized in labor-dense areas, while
conventional medicine was predominantly used in urban settings.

The spatial distribution of WRMDs is associated with environmental factors,
labor characteristics, and healthcare utilization patterns. These findings provide
evidence to support health policy formulation and the development of Thai
traditional medicine services tailored to local spatial contexts.

Thai traditional medicine, spatial analysis, muscle pain, health planning
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2Bachelor of Thai Traditional Medicine, Faculty of Health and Sports Science, Thaksin University.
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Google Maps

Figure 1 Spatial distribution of work-related musculoskeletal disorders across Thailand,

illustrating the intensity of prevalence using different colors.
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Table 1 Mean and Standard deviation (SD) of the prevalence of WRMDs and the utilization of

Thai traditional medicine services, stratified by area.

Area group n

WRMDs prevalence
Mean + SD

Herbal medicine
Mean + SD

Thai massage
Mean + SD

Highland
21

1,245,318 + 356,420

(Moderate-Cold)
Coastal Plain:

23 1,038,441 + 284,117
(High-Hot)
Lowland:

20 829,516 + 241,905
(Moderate-Warm)
Mountain Range:

13 844,311 + 263,884
(Moderate-Cold)

p-value <0.001

702,154 + 210,338 418,275 + 155,902

653,228 + 198,764 167,492 + 52,381

394,773 + 121,667 120,472 + 38,519

421,965 + 109,442 161,368 + 44,227

<0.001 <0.001

Note: Data are presented as mean + standard deviation (SD). Differences among area groups were analyzed using one-way

analysis of variance (One-way ANOVA). Provinces classified as “Mountains & Coastal Plain” were merged into the Coastal Plain

group due to similarities in geographical and climatic characteristics. A p-value < 0.05 was considered statistically significant.
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Inappropriate use of antimicrobial contributes to antimicrobial resistance and
increased healthcare costs. Drug Use Evaluation (DUE) has been widely
implemented as part of antimicrobial stewardship programs to promote
rational antimicrobial use in hospital settings.

To evaluate the impact of implementing a Drug Use Evaluation (DUE) system
on antimicrobial consumption and expenditure in a hospital.

A quasi-experimental study using an interrupted time series (ITS) design with
segmented regression analysis was conducted to assess changes in
antimicrobial utilization before and after implementation of the DUE system.
Monthly data were collected over a 24-month period, including 12 months
before and 12 months after the intervention. Antimicrobial consumption was
measured as defined daily doses per 1,000 bed-days (DDD/1,000 bed-days),
and antimicrobial expenditure was calculated as monthly costs in Thai Baht.
Following the implementation of the DUE system, significant decreases in the
trend of antimicrobial consumption were observed for meropenem (Bg=—3.47,
p<0.001), piperacillin/tazobactam (B3=-2.50, p=0.002), and fosfomycin
(B3=—O.98, p<0.001). In contrast, ampicillin/sulbactam showed a significant
increasing trend after the intervention (B3=O.42, p=0.021). No significant
changes in trend were observed for imipenem, azithromycin, colistin, or
cefoperazone/sulbactam. Overall, the implementation of the DUE system was
associated with reduced use of several broad-spectrum antimicrobial and
decreased antimicrobial expenditure.

Implementation of a DUE system was associated with changes in antimicrobial
prescribing patterns, particularly reductions in the use of broad-spectrum
antimicrobial. These findings highlight the potential role of DUE as an effective
antimicrobial stewardship strategy to promote rational antimicrobial use and
reduce healthcare costs.

Drug Use Evaluation, Antimicrobial Stewardship, Interrupted Time Series,
Antimicrobial Consumption, Antimicrobial Resistance

’Pharmacy Department, Phrae Hospital

2School of Pharmaceutical Sciences, University of Phayao
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M99 1 adAenssauvesdsinansliuasyarnisldermugatinneusasrdansaniuse uuusediunislden

(DUE) guuuulvl

Consumption (DDD/1,000 bed-days)

Expenditure (Baht/month)

Antibiotic Pre-DUE (n=12)  Post-DUE (n=12) Pre-DUE (n=12) Post-DUE (n=12)
Agents
Imipenem 0.98 (0.46-2.14)* 1.33(0.32-2.01)*  10,111.50 (4,959.45-  3,081.60 (1,011.15-
25,230.60)* 6,066.90)*
Meropenem 268,471.51 = 95,714.71 +
62.51 +£9.02 5736 + 11.24 38,567.54 17,914.68
Ertapenem 139,965.27 + 113,234.71 +
8.17 +1.93 11.05 £ 2.72 41,204.56 27,385.58
Pip/Tazo 192,739.16 + 65,029.89 +
52.64 + 6.80 53.26 +9.14 23,245.01 10,615.64
Vancomycin 51,607.17 + 12,150.00 (8,033.30
13.62 + 3.21 12.64 + 4.71 12,570.48 -14,121.15)*
Fosfomycin 95,097.05 + 59,289.41 +
8.95 + 3.05 7.68 + 3.08 32,462.09 20,461.49
Azithromycin 71,346.73 + 94,967.81 +
8.93 + 3.23 12.67 +£4.29 23,873.07 31,851.65
Colistin 45,203.33 + 22,637.17 +
11.35 + 4.39 10.28 + 2.79 15,823.85 6,621.04
Ampicillin/ 96,651.75 (43,732.00  1,685.25 (1,243.88 -
Sulbactam 4.17 (2.18-5.95)*  0.10 (0.00-0.54)* - 116,533.75)* 4,333.50)*
Cefoperazone/ 8,814.66 (5,025.79- 82.39
Sulbactam 250 + 1.25 0.04 (0.00- 0.64)* 10,578.56)* (35.31-718.77)*

MUYLAG * s1891uA U median (IQR)

3.2 NANT5ILATIZA Interrupted Time
Series fiaUsuaN1sldEId1uatn

HAMTIATN OUNTURAMUY Interupted
Time Series (ITS) A2815 segmented regression
WeUssdunansznuveanssiussuulssiiu
A5l (Drug Use Evaluation; DUE) #i®
Uanaumsliensugatin (nseil 2 uae 597 1)
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wualdunsianased i dudnameeda (Bq=
~0.28, p=0.018 wag B1=-0.54, p=0.033
augdsiv) Tunaed fosfomycin fuualduns
Wifistueeiltedeey (B1=0.54, p=0.003)

Menraan1saiusyuu DUE lauwunig

WasuuUawasszaunisldenluiud (level
change) agnsfivdAyn1sadalusdiulng
agslsfiny wun1sdsuwlasveswunldy
n3lte (trend change) agnaditidAgyluuns
e loun meropenem (B3=-3.47, p<0.001),
piperacillin/tazobactam (B3=-2.50, p=0.002)
wag fosfomycin (B3=-0.98, p<0.001) R
avvoutwuliunisldefianasegesoilos
AYNAINITANTUTLUY
Tunenseiutrampicillin/sulbactam
Suwalvunsldiutuednaditodfymsanis
auduszuy (B3=0.42, p=0.021) Vauriendim
9 A% Wyl maﬂlu 19 wn imipenem, azithromycin,
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colistin way cefoperazone/sulbactam linu
115108 suwlasvoswualiunisldeneg el
gy 19aiia
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fuusyuu DUE Tneduiunsauanstisnandi
innsaniuulouis wagldu regression Lana
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FUNan133 1A 9@ 8 AT nuan1seLiy

52UU DUE danuduusiuni1sanasves
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broad-spectrum antibiotics

lng59 KANTIATIEN ITS arfuayud
A19ALEUTEUU DUE dunumdiaglunis
Uula sugUuuunsdeldenujdauzly
l5angnuna avenadlautieannisidenduga
Inilidnduluszezen

a a '3 . . . o a
A3 2 NITUATIZVBYNIUNALUY Interrupted Time Series (Segmented regression) UBaKNaNIENUINNNTTALUY
svuuUssdiunmsiien (DUE) siedsnauinmsiiendugatin (DD sio 1,000 Juusw)

Antibiotic  Baseline trend (1)  Level change (B2) Trend change (B3)  Model Used
Agents Coef. (95% CI) Coef. (95% ClI) Coef. (95% CI)
[p-value] [p-value] [p-value]
Imipenem 0.03 (-0.18, 0.23) -0.13 (-1.88, 1.62) -0.06 (-0.30, 0.19) Newey-West
[p=0.785] [p=0.880] [p=0.628] AR(0)
Meropenem 1.03 (-0.27, 2.34) 5.02 (-5.05, 15.09) -3.47 (-5.09, -1.85) Newey-West
[p=0.115] [p=0.311] [p<0.001] AR()
Ertapenem -0.28 (-0.51, -0.05) 3.95(0.11, 7.80) 0.36 (-0.15, 0.87) Newey-West
[p=0.018] [p=0.045] [p=0.161] AR(0)
Pip/Tazo 0.96 (-0.08, 2.0 5.35(-6.12, 16.83) -2.50 (-3.97, -1.03) Newey-West
0) [p=0.069] [p=0.342] [p=0.002] AR(0)
Vancomycin -0.54 (-1.03, -0.05) 6.29 (-1.41, 13.98) -0.12 (-0.99, 0.76) Newey-West
[p=0.033] [p=0.104] [p=0.779] AR(0)
Fosfomycin 0.54 (0.21, 0.88) -1.60 (-4.77, 1.56) -0.98 (-1.43, -0.54) Prais-Winsten
[p=0.003] [p=0.302] [p<0.001] AR(1)
Azithromycin 0.18 (-0.26, 0.61) 4.44 (-1.59, 10.47) -0.44 (-1.32, 0.45) Newey-West
[p=0.404] [p=0.140] [p=0.318] AR(0)
Colistin -0.19 (-0.72, 0.33) 1.21 (-3.86, 6.27) 0.01 (-0.59, 0.60) Newey-West
[p=0.447] [p=0.625] [p=0.979] AR(0)
Ampicillin/Sul ~ -0.58 (-0.84, -0.32) 0.59 (-1.87, 3.05) 0.42 (0.07, 0.77) Prais-Winsten
bactam [p<0.001] [p=0.624] [p=0.021] AR(1)
Cefoperazone  -0.09 (-0.41, 0.22) -0.31 (-2.62, 1.99) -0.07 (-0.49, 0.34) Prais-Winsten
/Sulbactam [p=0.530] [p=0.780] [p=0.711] AR(1)
RUELAR

B wanuunliuiugiuresUsunanisidendiugainneunisaiiuszuy (baseline trend before intervention)

B uamsmsasullasesszruliinaunsiiemiuiivasmssifiusyuu (mmediate level change after intervention)

B3 uansnsidsuulasvosuiliunslisnnenaenisaiiuszuu (change in trend after intervention)

AszanaduUseanduanadu Coefficient (95% Confidence Interval) wagrviunsysutioddayneain g p<0.05
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Interrupted Time Series Analysis of Antibiotic Expenditure (Baht/month)
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It oyananAlige1n1ug agn
FgLRaU (UIMABLRD) YBI8IAUIATNIAAY
¥iln duuuasuanstisan i usiusyuy
Usziiiunislden (DUE) 1&u regression Wwans
WUALIN DULAZA IN TN TSI IULUUTIAD
segmented regression

3.3 N5AATIZH Interrupted Time
Series fiaAlgABa1U T

HANITIATIZN ITS VaIATlTa8E1AIY
a0 fauandlunised 3 wuirneunssiy
53U DUE Ald918v098181u9adinunsviln
fuualuldsuwtased el daddsy Taun
ertapenem Wag vancomycin 3efiuusliy
anasnaun1saidussuu (B1=-7,579.54,
p<0.001 uag B1=-2,386.69, p=0.022 Ma6y)
YUy i piperacillin/tazobactam uwag
fosfornycin fuualdualdTemudueged
YodrAynounisandussuu (B1=3,229.11,
p=0.003 Uag B1=5,071.30, p=0.003 AWE6U)

A8UEINITANTUTZUU DUE Wun1s
anasvaanlyaneTusiudl (level change) g4
Hdsdagyluvnvidagn 1aun meropenem
(B2=-159,795.66, p<0.001), piperacillin/
tazobactam (B2=-126,771.65, p<0.001),
vancomycin (B2=—18,597.74, p=0.027),
fosfomycin (BZ=—46,745.25, p=0.004) Lag
ampicillin/sulbactam ([32:—54,417.36,
p=0.039)

yonanddmunultualddreanas
g wddedAyniendenisaniduszuulu
meropenem, piperacillin/tazobactam Wag
fosfomycin (B3=-6,747.31, p=0.028;
B3=-5,609.33, p<0.001; uaz B3=-7,979.26,
p<0.001 A1UEINV)

NamsAne aTouli Ry mssiy
52UV DUE dldautisanaildaievesenaiu
28t lnganiglusdugadnngueangns
niadifianlddnege

A15719% 3 mﬁm‘iwﬁaﬂgﬂimnmuvu Interrupted Time Series (Segmented regression) YINANTENUINANIT

Asuszuuysziunislden (DUE) serlidngensinugadn (Unseisaw)

Antibiotic Agents Baseline trend (Bl) Level change ([32) Trend change Model
(B3) Used
Imipenem -432.34 (-2,758.37,
169.03 (-2,108.14, -11,255.65 (-26,822.90, 1,893.69) Newey-West
2,446.20) [p=0.879] 4,311.60) [p=0.147] [p=0.702] AR(0)
Meropenem -159,795.66 -6,747.31
2,574.70 (-3,211.07, (-199,085.42, - (-12,692.45, - Newey-West
8,360.46) [p=0.364] 120,505.90) [p<0.001] 802.16) [p=0.028] AR(0)
Ertapenem -7,579.54 (- 7,628.58 (1,849.93,
11,639.40, -3,519.67)  14,638.07 (-22,045.56, 13,407.23) Newey-West
[p<0.001] 51,321.71) [p=0.415] [p=0.012] AR(0)
Pip/Tazo -5,609.33
-126,771.65 (-8,316.05, - Prais-
3,229.11 (1,211.95, (-145,986.26, - 2,902.62) Winsten
5,246.26) [p=0.003]  107,557.04) [p<0.001] [p<0.001] AR(1)
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A19719% 3 mﬁmiwﬁauﬂiuma%mu Interrupted Time Series (Segmented regression) YBINANTENUINNNIT

AsusruuUszliunsiden (DUE) sarlidneendugadn (Uinseimow) (vis)

Antibiotic Agents  Baseline trend (Bl) Level change (BZ) Trend change Model
B> Used
Vancomycin 1,307.05 (-905.29,
-2,386.69 (-4,398.51,  -18,597.74 (-34,862.66, 3,519.39) Newey-West
-374.87) [p=0.022] -2,332.82) [p=0.027] [p=0.232] AR(0)
Fosfomycin -7,979.26
(-12,178.72, - Prais-
5,071.30 (1,931.48, -46,745.25 (-76,255.96, 3,779.79) Winsten
8,211.11) [p=0.003]  -17,234.58) [p=0.004] [p<0.001] AR(1)
Azithromycin -3,421.57
(-10,355.09,
1,029.64 (-2,578.19, 33,505.64 (-12,803.31, 3,511.95) Newey-West
4,637.46) [p=0.558] 79,814.59) [p=0.147] [p=0.316] AR(0)
Colistin -1,028.76 (-3,028.23,  -13,955.06 (-31,497.21, 574.45(-1,572.86, Newey-West
970.72) [p=0.296] 3,587.09) [p=0.113] 2,721.77) AR(0)
[p=0.583]
Ampicillin/Sulbact -4,718.74 -54.417.36 4.544.77 Newey-West
am (-11,236.49, (-105,784.99, - (-1,987.11, AR(0)
1,799.02) 3,049.74) 11,076.65)
[p=0.147] [p=0.039] [p=0.162]
Cefoperazone/Sul -668.27 (-1,678.04, -3,104.23 (-10,040.08, 497.34 (-859.86, Prais-
bactam 341.49) [p=0.182] 3,831.62) [p=0.361] 1,854.54) Winsten
[p=0.453] AR(1)
RUBLNAA:

B1 wansuunliuiugiuvesalddeediugaintounisaniiuszuuuszdiunislien (baseline trend before

intervention)

B2 wanin1siasuuwlasessziualdinsefugadniiuiindinisaniduszuy (immediate level change after

intervention)

B3 waninsivdsuwlasvesuunliueldieedimugatnniendinisaiiiuszuy (change in trend after

intervention)

AnszanudulsEavisuanalu Coefficient (95% Confidence Interval) waginvunseuledAgymeatafn p<0.05
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Interrupted Time Series Analysis of Antibiotic Consumption (DDD/1,000 bed-days)
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JUN 2 MTIATINOUNTUNIALUY Interrupted Time Series ¥aUTHNNTsldeNALaTns1eLfiou

neulagasnsaLiussuulseiliunisiden (Drug Use Evaluation; DUE)

3.4 A15AT1EN Interrupted Time
Series AagasINANToRDEN
ndeyananUuianisldenufiugseinou
Yoee19UaTNUsazYila Jalunily defined
daily dose #1® 1,000 bed-days (DDD/1,000
bed-days) TngLduuuifsuuuidulssuans

FraafiBusiuszuu Drug Use Evaluation
(DUE) WduusvavTunansuuslfunislden
nouN13ALEUTEUU (baseline trend) LwagiLdu
AUasuansuuldunaIn1TALHUTE U (post-
intervention trend) 4 sl@a1nuuusiass

segmented regression Va4 Interrupted Time
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Series WioUszfiunsiasuudasvaanuiliy
nsleiuaTnnoulasnasIRTivNnsNg
mnunsligenlulsanenuia.
4. MSASIEH Interrupted Time Series @
Sasnshnenoen

NANTIATIZI TS YoesnsInsinde

[
A [

floen Fawandlumnsnsdi 4 wud feuniseuiu
s¥UU DUE $m51m1sinidie EC-CRE fluualdy
Lﬁ'mﬁuaa'wqﬁﬁaﬁwﬁQMWﬂaﬁﬁ (B1=0.39,
p=0.020) Yuzil CRAB way KP-CRE lunu
wunltfunsdsuulasegnaditeddy

Meraansaiuseuy DUE ladnunis
WA sunUasuessEAUsnsIN1sAa o 081
Tusiufied1eivedinn egqslsiniu wuin
wualiuesnising e EC-CRE anasod sl
Yoddgudenisanidussuu (Bz=-0.72,
0=0.003) vzl CRAB waz KP-CRE lanunis
WasuuUamwewnliuegafiduddymneadn

Nan5ANYT Ui sedusE Uy
DUE 2198lununlun1syigaiuauwualaunis
fiutureadoneunsslalulsameuia

M19199 4 ARATINTTUWILAZNNITAATIEOYNTUIAUY Interrupted Time Series V838nI1N15AAWBRADEN NoU
wazmaansaliussuuUsediunisleden (DUE)

Resistance  Pre-DUE Rate Post-DUE Baseline Level Trend change Model
Pathogen (Mean % + Rate (Mean trend (B1)  change (B2) (B3) Used
SD) % + SD) Coef. (95% Coef. (95%  Coef. (95% CI)
CD [p-valuel CI) [p-value] [p-value]

CRAB 84.98 + 6.51 78.65 + 7.51 0.18 -5.84 -0.50 Prais-
(-2.04, 2.41) (-20.46, 8.78) (-3.49, 2.49) Winsten

[p=0.864] [p=0.414] [p=0.729] AR(1)
EC-CRE 4.11 4.14 0.39 0.52 -0.72 Newey-

(2.48 - 5.07)* (3.12 - 5.85)* (0.07,0.71) (-3.34, 4.37) (-1.17, West

[p=0.020] [p=0.784] -0.27) [p=0.003] AR(0)

KP-CRE 4.68 + 2.21 6.74 0.07 7.93 -0.85 Prais-
(4.92 - 9.11)* (-1.11, 1.24) (-1.04, 16.90) (-2.43,0.72) Winsten

[p=0.908] [p=0.080] [p=0.272] AR(1)

ZEREL]

AdnsINsAnleReeneularndIn s liussuus sy Aledy + dudotuuninsgiu (mean + SD) w39
AISEgIULALYIATBLNE (median; interquartile range, IQR) MXdNWHIEN1INTEABVDITBYA

B1 wansuunliuiiugiuvesdnsinisinienssineunisaiuszuulszfiunislden (baseline trend

before intervention)

B, wansmsildsunlasesszausasinsiaidonssnluriufinainisaiduseuu (immediate level

change after intervention)

B3 uansnsildsundasesunliusnsnsan@iofesnnenadinismiiiuszuu (change in trend after

intervention)

AUsEnuduUTEANSTe U Coefficient (95% Confidence Interval) wagrivuasyautedrdgmi

4R7 p < 0.05

* 59g91uANTU median (IQR)
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Abstract

Type 2 diabetes mellitus (T2DM) remains a major and steadily growing global public health
challenge. Metformin, a biguanide agent, is widely recommended as first-line therapy because of
its glycemic efficacy, low risk of hypoglycemia when used as monotherapy, weight neutrality,
cardiovascular benefits, and low cost. Nevertheless, metformin-associated lactic acidosis (MALA),
although uncommon, is a life-threatening adverse drug reaction with high reported mortality.
Diagnosing MALA in real-world practice is particularly challenging because clinical manifestations
are non-specific and frequently overlap with comorbid systemic conditions that can
independently cause lactic acidosis.

This article reviews the pathophysiology and clinical evaluation of lactic acidosis in patients
receiving metformin, emphasizing contemporary concepts that distinguish metformin-induced
lactic acidosis (MILA), metformin-associated lactic acidosis (MALA), and metformin-unrelated lactic
acidosis (MULA), as well as the clinical relevance of Type A versus Type B lactic acidosis. Key
diagnostic criteria, including lactate elevation and acidemia, are summarized alongside practical
considerations in emergency settings where metformin levels are often unavailable. The review
also highlights major clinical risk factors-particularly renal dysfunction, sepsis, shock, hypoxia,
dehydration, advanced age, and alcohol use-and discusses inter-individual variability in metformin
exposure driven in part by transporter gene polymorphisms (e.g., OCT and MATE pathways), which
may influence susceptibility and disease severity. In addition, the roles of structured causality
assessment tools (WHO-UMC and the Naranjo scale) and pharmacist-led pharmacovigilance are
discussed to support consistent case evaluation and adverse event reporting.

Overall, MALA should not be inferred solely from plasma metformin concentrations, given
substantial variability and an inconsistent relationship with clinical severity. In many cases,
metformin acts as an “amplifier” of lactic acidosis in the presence of concurrent systemic illness
rather than the sole causal agent. An integrated approach combining clinical context and
laboratory findings is therefore essential to enable timely recognition, appropriate management,
and improved patient safety.

Keywords: type 2 diabetes mellitus; metformin; lactic acidosis; metformin-associated lactic

acidosis; pharmacovigilance; causality assessment; emergency medicine
‘Pharmacy Department, Phrae Hospital
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Patient with:
- Lactate = 5 mmol/L.
- Arterial pH < 7.35
- History of Metformin use

I

Evaluate for other diagnoses that can cause symptoms
e.g., DKA)

/ye/s

No / Cannot exclude Metformin

Other diagnosis confirmed
(e.g., DKA, Sepsis, etc.)

No other diagnosis OR
Metformin cannot be excluded

/

\

Treat according to confirmed diagnosis

Suspect MALA
(Metformin-Associated Lactic Acidosis)

Notify pharmacist to assess ADR
(Adverse Drug Reaction)

Document and report ADR as per hospital policy

5UN 1 Tupaumsusziiung MALA

wesdiodmiumsusadfiunnie MALAEL)

13 esflennsgruiivaslunisuseidiu
ruduwsdunassninanisldsmmesiiuiu
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WHO-UMC System for Standardized Case
Causality Assessment Wag Naranjo Adverse
Drug Reaction (ADR) Probability Scale
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L%qﬂmmw (qualitative assessment) «7{168’%“@
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lafisUszasd qauauvesssuul Aoanunsaly
ATNTILVDIAMNFUN U TT NI AN LA
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Taun

e Certain

e Probable / Likely

e Possible

e Unlikely

» Conditional / Unclassified
e Unassessable
Forvesszuil Ae aunsaldninsy
YOIANNFURUS SEMI Az NS I N sUsE dR
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Tuseuus1891U ADR v89manaUseine
2. Naranjo Adverse Drug Reaction
(ADR) Probability Scale r3asiioifumsusuidiu
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dfgy
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« msflavnmadendu (altemative
causes)
« YoyaszAveninsaalalusiene
(drug levels)
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(Metformin-Associated Lactic Acidosis; MALA)
dniinann1snausiuiuresaledade laila
WnntuWestuieseg1ahel Jadedrdsy
fAetes lawn amezfivliianisazauves
wymlesiiu wu azlaunnses SIudnnsfidiu
N15ES19LANANUI BV IANITANTALANLANAAA
LU ﬂﬁjzﬁml,%@iqumﬁ N1ITNTDIDONTLIUYDS
oo uazrmeanmi Hededediddny Gy 1)

nangIuaINNIsAnEILazdayan1sid 15239
g msldieUszasAanngn

nsUspidiumnud oulesseninanasly
wnnestuiunzideadunsnainuaniav
(lactic acidosis) IngldlaTsilonmsgiu 2 wuy
lawn WHO-UMC System for Standardised
Case Causality Assessment ag Naranjo
Adverse Drug Reaction (ADR) Probability
Scale TugUae 559 518 uansliiiudonndos
Aus1gueInNIshinaUssasAannn1siden 999
MUNNUANENTININIEINIIaYeN (08.) Uszmdlny
53139U W.A. 2564 U W.A. 2565

Haduiduafidfyusenaudie
® Type A (NMgUM0BNTLAU): TJon,
néilerlame, shladuwan, nguniden
a1z, Tadinans

® Type B (M3vimmeseienziaung):
Taunnsag (81.2%), AUUNNIBY, UzL5Y, N1SAN
L%agumq
°5y 9 TsAMaLAUD1T (33.3%),
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Abstract

Spine surgery represents a critical event that significantly impacts patients both physically
and psychologically. This case study applied Roy's Adaptation Model as a theoretical framework
to enable nurses to systematically assess and promote coping mechanisms through the four
adaptive modes. The objective of this study was to present a nursing care model based on Roy's
Adaptation Model for a 71-year-old female patient undergoing spine surgery.

Through behavioral assessment and stimuli analysis, ineffective adaptation was identified
across three perioperative phases: 1) Pre-anesthetic phase: The patient exhibited deficits in self-
concept and role function modes due to a lack of knowledge regarding the surgical process;
stimuli were managed by providing proactive information to align the patient's expectations with
reality. 2) Intra-anesthetic phase: Physiological challenges included the risk of significant blood
loss and complications from prone positioning; the nurse anesthetist functioned as a regulator
mechanism to maintain hemodynamic stability and provide vigilant protection against pressure-
related injuries. 3) Post-anesthetic phase: Physiological deficits involved pain management and
infection risks; nursing interventions focused on removing stimuli while enhancing the cognator
mechanism through distraction techniques, alongside promoting the interdependence mode by
involving family members in providing emotional support.

The application of Roy's six-step nursing process enables nurse anesthetists to systematically
analyze root-cause stimuli and manage patients' adaptation problems, ultimately resulting in

effective adaptation.

Keywords: Roy’s Adaptation Model, Nurse Anesthetist, Spine Surgery

Anesthesia Nursing Group, Phrae Hospital
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